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Product index
WIPERS

Temperature (°C) Speed (m/s) Material Pag.
‘ 2 -40 + +100 TPU 64
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ROD SEALS

Pressure(bar)
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Product index

Speed (m/s) Material
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4E | | -
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ROD SEALS

Pressure(bar)

Temperature (°C)

Product index

Speed (m/s)

Material

PISTON SEALS
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Pressure (bar) Temperature (°C) Speed (m/s) VECHEY Pag.
‘ -40 + +100 TPU 148
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' -30 + +100 TPE + NBR 172




PISTON SEALS

Type
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Pressure(bar)

Temperature (°C)
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ROD AND PISTON SEALS

Pressure(bar)

Temperature (°C)

Speed (m/s)

Material
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-40 + +100 TPU 198

400 -40 + +100 TPU + NBR 204
-30 + +80 TPU 210

-30 + +130 NBR + Fabric 214
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GUIDE RINGS

Pressure(bar)

Temperature (°C)

Product index

Speed (m/s)

Material

- -40 + +110 POM 224
[ — -40 + +110 _ POM 228
ol -40 + +110 _ POM 230
o -40 + +110 _ POM 232
[ ] -40 + +110 _ POM 236
o -40 + +130 _ Phenolic 240
] -50 + +200 _ PTFE 244
- 40 + +110 _ POM 250




Type Pressure(bar)

@)
|
T
m
Py

Temperature (°C)

Product index

Speed (m/s) \ECIEL

| peeow |
m . & -30 + +110 NBR 252
@ * 40 + +140 _ TPE 284
n * -40 + +140 _ TPE 290
BRC [’ -200 + +200 — PTFE 294
BRT [' -200 + +200 — PTFE 296
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V - -40 + +100 - TPU 302

* depending on working conditions
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The following diagrams show some examples of how Aston Seals’ products

Application examples

by operating features

For non-standard applications please contact our technical department

can be used
in various types of cylinders
HEAVY DUTY LIGHT DUTY
Rod sealing system Rod sealing system
M = e = D1 = 3 -2 -
GRF SAP FE/FR FIFR sD SA
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' _— l = | = e _hn - 3 =
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Rod sealing system Rod sealing system
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Mechanics of sealing

The demand of seals for hydraulic cylinders is to prevent where
the ow of uid across two surfaces in relative movement T t UIJDLOFTT PG UIF 6MN PG gVJE

and to maintain a high level of sealing performance du- , t DPF6DJFOU |
ring their service life under the operating conditions for dVL F @ t gVJE WIJTDPTJUZ
Whl(_:h they have been chosen. T 7 t TQFFE
During the movement a drag ow develops through the P - t MFOHUI PG UIF TVSGBDFT JD SFI
sliding motion and, as consequence of a hydrodynamic 1 t QSFTTVSF
growth of pressure, the sea_ll is lifted o the sliding surface L _ _ . . .
and a thin Im of uid remains between the seal and the _..i Since the thickness of this Im is the amount of uid tha
sliding surface. The thickness of this Im of uid is regula- goes through the seal during the movement, it can be
ted by the following formula: considered within certain limits as something equivalent
to a leakage.

Pressure

The pressures acting on the seals are those caused by thehe drag pressure, especially in the case of close ttingsln those cases, the sealing lips are not energized enough
IZESBVMJD QVNQ P GBOIEF WI B3 BEFRchinFsBmetimes be higher to that generated by the pump from the uid and the oil Im between lip and dynamic

NPWFNFOU PG UIF DZMJOEFS, DB M KsElEcausBddarQRdamage 1o 3he weall surface reaches an excessive thickness.
During this exercise, the seal element can be subjected td'he choice of the right pro le and material of the seal cgn
dvL continuous pressure variations that, even if for short peri-remarkably reduce the leakage risk in this situation.
Pa=P,+P =Pt 2 ods, often reach very high intensity values.

Those additional loads, that must be held into considera-Medium pressure - 50 + 150 bar

1T tion before choosing the right sealing system, expose the 5| FQSFTTVSF SBOHF CFUXFFO BlOE
=L seal to a high operating stress. most favourable and, in this condition, almost all types pf
= d ¥ " seals guarantee good sealing performance, even if with
J{ . variable life depending on the material of the seal.

| " T

High pressure - over 150 bar

Leakage

where With high pressure conditions or in presence of high peaks

P UPUBM QSFTTVSF TIPDL MPBET Ul FHURMBAM3EZOPES 8 B MNWVZU
P IZESBVMJID QVNQ T QSFTTVSF Pressure is the uid pressure itself that energizes the sealing ligs

P ESBH QSFTTVSF therefore guaranteeing very good sealing performance.

,‘ t DPOTUBOU GBDUPS | Low pressure - less than 50 bar High pressure on the contrary reduces the entire sealing

@ t gVJE T WJTDPTJUZ Low pressure is the most critical situation for good perfor-SYSEEM'S life. In these Work|rr1]g conditions, Iwe nd lots of

7 t TQFFE mance of the sealin MStem and is the situation where 't\tlrmzasreaarlg gétzﬂzlzuoﬁgs?f :n:tteﬁz?ssgei%rrﬁlege\‘grag:gg écr’

- t MFOHUI PG UIF TVSGBDFT JOjg gggli@éwwg\;:e Wb GePrdblems. X i ¢ y

T t EJTUBODF CFUXFFO UIF TVSG ant as they must be very resistant to extrusion and wear.
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Mechanics of sealing

Speed

The velocity between seal and moving surface is a criticalow speed - less than 0,05 m/s movements, nor excessive losses typical of high spe
factor to be considered on the choice of the seal and itIn the situation of low speed, there aren’'t generally leak-In these conditions, the hydraulic pressure generated
has an important in uence on the sealing system perfor- age problems although the inconveniences of rapid wear motion is able to guarantee a continuous Im of uid be-|
mance. BOE JSSFHVMBS NPWFNFOU iTUJDvieehNeapwlip &8 Didin@Qriaée@nsyiring bn accur
The leakage can be considered as proportional to thegood chances. In the low speed range, hydraulic pressureuid control and the right lubrication of the seal.
TRVBSF SPPU PG UIF TQFFE TFF DHBQBESSBUNWEDIP@IDT GBUTHF PS8 MBIEE ThicknessFoD the Im of uid, proportional to the
BMJOHw BMUIPVHI JU DBOOPU CFa Q@&8iRkdDd IthFOE uitl @nd-teBdedlingUip 8dm&s into square root of the speed, does not generally reach t
because it depends on so many factors starting with a suédirect contact with the sliding surface giving rise to rapid thicknesses liable to cause undesirable leakages.
itable choice of seal for the job, type of uid, temperature wear and irregular movement. The “stick-slip” phenom-
and surface quality. enon, in particular, is a noisy juddering motion caused byHigh speed - over 0,3 m/s
a constant repeating of holding and sliding between seal As the hydraulic pressure generated by motion increas
and sliding surface. the seal is lifted o the sliding surface thus allowing a

XJWPESIDUJPO DPF6DJIJFOU DBO SpErEddI@rEddtldﬁthﬁrPl&WMéLﬁerEasesareass

Leakage

also improves the uid and speed control. ated with the high speed. In this case the seal is exclusi
subjected to assembly deformation and, under such co
Medium speed - 0,05 + 0,3 m/s ditions, high modulus materials show their superiority b
Speed This is the best situation where there are neither irregularensuring a high loading even in the absence of pressur
Temperatu re
The system temperature is a critical factor to be conside- Medium temperature
red on the choice of materials and has an important in- 1 ° This is the best situation where the uid has suitable vi
uence on the extent of losses. leakage | g DPTUBYSFWFOU MPTTFT UISPVHI T
As a consequence of friction, the temperature on the sea- 3 the shape variations of the seal due to thermal expansi
ling lips is generally higher than the system temperature, and variations in hardness don't decisively in uence se
although it cannot be predicted in exact terms because it Temperature ing system performance.
depends on many factors starting with the material, pro -
le of the seal, type of uid and surface quality. Low temperature High temperature

Since the uid viscosity is inversely proportional to tem- When viscosity of the uid grows, hardness of the sealingThe sealing material becomes more elasticised, the Vv,
perature, the leakage can be considered as proportio-material increases and the seal loses elasticity thus allowgme of the seal increases and the viscosity of the uid d
OBWMUIF TRVBSF SPPU PG UIF JOW HAgRFeressverNagressRl e passF F creases thus reducing losses. However, at the same ti

DIBQUFS i.FDIBOJDT PG TFBMJOHwW UIF JOTV6DJFOU MVCSJDBUJPO J
of irregular movements.

FBT

11



Mechanics of sealing

Friction

The friction between a dynamic seal and the sealing surriction coe cient “p” produced directly from an “as-drawn” tube, without subsg
face depends on a number of factors such as seal design guent nishing treatment.

and material, uid, pressure, temperature, rubbing speed s

and surface nish. The frictional load resulting may not s ) Friction and speed

CF TJHOJ6DBOU JO NBOZ BQQMJIDBUJPOS & uJb The variation of friction with rubbing speed is more clearly
cylinders where minimum friction is desirable for opti- g W EF6OBEGP MM PSHB BHIFFGH V S F

NVN QFSGPSNBODF CVU GSJDUJPO JUE”‘“%E._ 1JO tTUBGSDD EJBBOP 0O UBMUXFIFFABM EZOBNJD
generating heat which can cause degradation to the seal Sy "-ET== TVSGBDF

material and lubricant Im and/or increase leakage by 0 r tNJYBE JD BNNPOEBEFEOEMIJR&SEDUJPO
lowering viscosity. Degradation is more signi cant since T s tMJRESEDBUPOSJDBBBNIEFUXAF® E
this can vyield abrasive products further contributing to EZOBNYBGBDF

friction and wear. At start up, the friction is high because it must get over the

4FBM QFSGPSNBODF JO UWFPB CeEM DTFHE WOy frictiog @b typieal seal materials rubbing on a Ty B@S DODPIFPGD $BG § B
general terms since a number of empirical factors areTNPP BSZFHM S GNBBDE B OZUIGSHAN Y  Then, when the speed increases, a Im of uid interposes
involved, speci ¢ to the design of seal. However, as a baFor lubricated surfaces the range is much lower, for exampetween seal and dynamic surface reducing the touchirlg
sis, friction is obviously proportional to the pressure, al-QMF Y  51JJQBSUJDNSWRS BB PREMB TT v S @308 VI B S J DXBIEE®B

UIPVHI UIF DP F6DJFOU P SBGSIBIOHIMES. Fapu¢ matenafs and impregnated fabrics show simiith a further speed rise the touching surface disappedrs
with speed, temperature, material and surface nish. M B\SB MV WC VT V BMMEFWB S J BAFBI B N Q Mg the friction, due to the shearing stresses of the uid; in
- Y GMBVCSIDBOEEUJPOT D S F BEBIB
4FBM 'SJDUJPOt 7,tt"™ t 1 In general, the harder the material the higher the friction,
and the softer the material the lower the friction, although
where this only holds good at low pressure. |‘3. aran 1
K empirical factor speci ¢ to the design of seal SIFDPF 6D PRSI DUMBM BBV ODR@BEG TTVSFE e
installed and working under design conditions although the actual relationship is not clearly established. 2 e
~ DPE6ODJFOU PG GSJDUJPO Basically friction will be highest at low pressure, with a mini i
P, equivalent pressure equal to the interference NVNVB N8R JFBUIFENIRHQSFTTVYEFTV SF
pressure plus the uid pressure The variation of friction with pressure is also dependent on
Vv speed t the surface nish, and particularly the production method speed
A surface seal face contact in the case of cylinders and piston seals. The more rapid in

| + t %JBNFUFS t 3BEJBM4F D U gmeage in friction with increasing working pressure is marked
with the rougher surface and texture of a cold hammered
4QFDJ6D WBMVFESEGODWHERRPEUBS O Vs ¢omgared with honed or burnished tubes.
evaluated on empirical lines or on the basis of compara-Conventional cylinder nishes are produced by honing,
tive data. This formula can only be used directly to invesfesulting in a precisely controlled surface, having a aver
tigate possible dierences in performance and friction BHEPVHI®PRRIHUXFFONNBOE "NNS5IF
on compression seals of the same type and material, bubiggest problem for the seal designer, however, has been
di erent size. caused by the recent tendency to use hydraulic cylinders

12



Mechanics of sealing

Wear and seal life

Because of their di ering designs, and because they aresealing surface and impinges on an area of deterioration.to a large extent, by the production method.

produced from di erent materials, sealing systems have The rst indication is seen at low pressure when, becauseThe gure illustrates this for typical hydraulic cylinder
varying behaviour patterns at increasing operating pres-of wear, the seal is no longer capable of maintaining thewith three di erent nishes. Seal wear here is graded v
sures. required contact with the sealing surface. At high pressu-TVBMM Z GPSAPNB Q Q B S RIPU GPBBBSS ©
When a hard material is used the danger of damage bye, because the deformation is greater, sealing may cont-TFBM 5IFTF QB S KIBWEMB.F @& HBVEWF
compression is reduced. On the other hand, a hard matenue to be adequate so long as the pressure is maintainedDZDMFT PG D ZM BQE X3P 8 IQFEH Q.

rial does not have such good sealing characteristics as @he life of a seal cannot be predicted in exact terms bebar.

soft material, particularly at low operating pressures. cause it depends on many factors starting with a suitableA signi cant factor relative to the above is that with th
For the best sealing system, e ective at high and low ope-choice of seal for the job and correct installation. Wear carburnished tube seal wear was largely una ected by su
rating pressures, a seal constructed from several typeshen be aggravated by lack of lubrication, shaft irregula- GBDF 6 OJTI UISPVHIPVU WRF SRO
of material with di erent properties is needed. The ideal rities, excessive frictional heat, a seal compound which igsather more so in the case of cold hammered tubes wi

would be a solid seal made from several materials, hatoo soft, ect. The normal life expectancy of seals will alsoTVSGBDF SBOHJQH G STHWN "N
ving an increasing hardness and reaching a maximumvary considerably from one application to another as ac-

hardness in the rear section of the seal space, where a gageptable conditions and even the type of seal recommen- i PP
occurs. ded di er widely. -

However, it is not practicable to achieve this fully althou-If the life of a seal is signi cantly less than average for a o —

gh our designs of seals are constructed on a multi-stageparticular application, then it is probable that an unsui- R

principle in an attempt to approach the ideal. table seal was chosen in the rst place and that the ope- S

Seals lose their ability to function because of normal wearrating conditions turned out to be more severe than was 7

to the seal material. This is greatest at the instant of starexpected when the seal was chosen. o | SSSm——urnished ubes
ting and at low speeds, and also through erosion of theSeal wear is heavily dependent on the nish of the surface o aE e oe @B 0 A A

Surface roughness (Ra)

seal material when the pressurizing uid ows over the against which the seal rubs, this in turn being determined,

VSF
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Materials

Hardness

*OHFOFSBM UFSNTMMB B & DB-M TN BIHRFEhind-tBe same squeeze and increasing the hardness of th@ounding. Hardness is thus a control factor in the formg-
SIJBBWINPSF gFYJCMF BOE UIVT JIFB Bladtomsricas in@BdaddvbathBh® breakout friction and thelation of an elastomer for speci ¢ applications.
gher surfaces or have better conformity, although they running friction. Hardness values used for seal materials may range from

are more susceptible to wear, abrasion and extrusion.  Standard measurement of elastomer hardness dRHD BT TPGUMT{ 41" VEBVFSIBSE DPNQPVOE P
A decrease in hardness can also be expected to reduce*OUFSOBUJPOBM 3VCCHBS )BSHOHAT MALEGBSHOFTT
breakout friction with dynamic seals but running fricion EBSE EFH SRdtd AB@dneter. The rsttwoare )BSEOFTT BOE UIFSFGPSF GEADAHM O
JT SFEVDFE XJUI JODSFBTJOH IB Sigentiedl, howeverPSNoidA-Hardnéss nva@ llelineasured dmg. Swelling tends to reduce hardness and at the same
TVSGBDF MPBEZSFE¥BYOHREUIF TRBRFJFOTUBOWBOFPVT SFBEJOH B IBTmB will hér&aPeCite SogadeEe] Sililarly, hardness is|af-
cally, a higher hardness gure should give lower rubbing GPSNFS DBTF UIF WBMVF PCUBJO Ffectdd bp @Ppethturek deldr&asiRgr with theFeSsing tem-
friction in any dynamic seal, although this depends spe-than IRHD. perature, and vice versa. At the same time the squeezeg is
ci cally on adjusting the squeeze to compensate. Retai-The hardness of any elastomer can be modi ed by com-modi ed by the expansion or contraction of the seal.

Elastic recovery

Elastic recovery, or resilience, is a measure of the abilid T JN Q P S UBBXB F @WehBipression setor tension ose t after being stretched in place over a rod becauge
ty of an elastomer to return to its original shape when aset and is a measure of the permanent change in originathe seal does not recover to its original inside diameter fo
compression load is removed. Ideally a seal should haveimension after being compressed, or stretched, underwhich the groove was matched. This would probably be
a good resilience which can be largely controlled by com-compressive or tensile loading, respectively. o set by compression set on completion of the assembly
pounding. It is a peculiarity of many elastomers, however,Compression setis signi cant in that because most seals and so tension is normally ignored. The latter may be sigh
that resilience can vary widely with temperature, and with are loaded in compression some permanent reduction in cant in plastomers which have low elongation and slov
a sharply de ned minimum value which commonly occurs dimension or shrinkage will occur, by the amount of setrecovery, particularly if over-stretched. Both elastomefs
JO UIF SBOHP P@$04PNF FMBTUP N F 8heraddeRdiiBfar vhat Mdterial. This may, however, be ofand plastomers, however, if loaded in tension, or with resi-
licones, retain substantially constant resilience over a widdset by other factors, such as swelling of the seal in contactiual tensile stresses, will tend to contract with an increage
range of temperatures. with the uid or can be allowed for in seal design. in temperature.
A low rating is desirable for dynamic seals, where recover§xcessivdéension set may result in a seal ring being a lo-
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Materials

Elastic modulus

Elongation is a reciprocal indication of material stiness. HBUJPO BOE JT HUE BPSHSHRASM-Z NPEEDNVAVDNSTa géri@ral safety rule elastomers seals should not
It is de ned as the increase in length as a percentage of UFOTJPO PS UIF TUSFTT QS8REVIF-EBIOFOUMRBUBSFIEMFE NPSF UIBO
the original length which, for the ultimate case, is the EFUFSNJOFE F®APEYHBENUIN? I© F Miie<dlthg tediBu@l stresses can cause early deteriorati
elongation at the point of breaking. Elongation is also 51JT DBO CF VTFE BT B NFBTVBF R@herarcBldiaidd by &hipri3&istBrivherature. This appli
used to de ne an elastomer that is a material capable ofdulus can also refer to stress per speci ed distortion inparticularly to the more generally used elastomers su
FMPOHBUJPO 1FSNJTTJCMF FMAOHRBEU BRE DPN QEEDFIPUB HNP EV MVAas NitileTahEl B&8ur8 @QuBbexsP Sowni alaktomers, notal
stretch which can be applied without permanentdamage JO DPNQSFTTJPO SFTQFDUJWFM Z ethyleDd-BrophEnel can Mée&nvrddale &P rélatiely hig
PS QFSNBOFOU TFU EFUEBAENJDFB Sik@ibNiRdic&lds a change in material characteristics, amount of permanent stretch with no adverse e ects.
seal can be stretched to tin place. loss of modulus, for example, indicates a degradation of
The term modulus is also used in connection with elon-the product.

Tensile strength

Tensile strength is a measurement of the mechanicalEFSBUF QPMZVSFUIBOF SVCCFST Chyb.E—"7"—"" 1 F
strength of the material and in the case of elastomers6 HVSF 5FOTJMF TUSFOHUI BMTP EFHELQES JOH
can be taken as a general indication of resistance to detemperature. The actual value of tensile strength is not
terioration under stress, for example wear and crackingnormally of critical importance in seals except those ma- Butyl
However, there is no direct relationship between tensile UFSJBMT XJUI B TUSFONBRIOP®PRMEK T V%Heﬁ%q!?'
strength and wear resistance. Other factors, such as rowsle for dynamic seals. vion |
ghness of the surface against which the seal rubs, and

service temperature, can be more signi cant in practice.
The tensile strength of elastomers is generally low to mo- Tensile strength

Neoprene |

Silicone

Abrasion resistance

This is an important parameter as far as dynamic seals aterdness for particular basic elastomer and may be further  poyyretand
DPODFSOFE CWRBEUBDVNWIFS UlBdhdaneed@Nc8iRpduhding. Good abrasion resistance is  cppy rupper o

empirical lines. Experience shows that certain materialsalso often allied to high tear resistance, and vice versa. Neoprene f—a————

such as natural rubber, polyurethane and leathers, have Buty [

outstanding resistance to abrasion, while others, such it rubbe: ———

as silicone rubbers, may have poor characteristics in this Viton 1

respect. In general, as far as elastomers are concerned, -

abrasion resistance generally improves with increasing Siicone

Abrasion resistance

PVU

15
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Materials

Tear resistance

In general tear resistance tends to be moderate to lowa seal failing should it be accidentally scratched or nickedavoid all possibility of such damage occurring.
with elastomers and high with fabricated materials or le- as may happen during tting. Such materials with low tear
ather. The higher the tear resistance, the less likelihood ofesistance need particular care in handling and tting to

Operating temperature

The operating temperature of a seal is a vital factor betemperature for working. but if the temperature is high enough some changes ma3

ambient temperature will normally modify the material promote de nite crystallization of the material in addition by heat, normally taking the form of a progressive incre
characteristics, particularly in the case of elastomers.  to normal sti ening. This may build up slowly, or even be se in hardness and modulus with loss of elastomeric p
The changes which occur at low temperatures are quitelocalized to give a at spot on the seal. The material mayperties.

di erent from those produced by elevated temperatures. well be still useable under such conditions, due to the A further important e ect which may have to be consi
With decreasing temperature the tendency is for all ela-fact that it is nowhere near its brittle point, when in such dered when the operating temperature of the seal di ers
stomers to become progressively harder with loss of e-cases the necessary resilience can be provided by springubstantially from normal room temperature is the relg
xibility and slower recovery from deformation. Hardness/loading if there is no immediate or economic choice of antive thermal expansion or contraction of the seal and i
temperature curves in themselves do not give any parti-alternative elastomer. TVSSPBOFBJTFSNBM DPFODJFOU PG
cularly useful information as hardness may reach a nomifor any basic elastomer, low temperature characteristicst JHIFS UIBO UIBU PGUNPBOUBMT UIBWY
nal or actual maximum value while the material still re-can be modi ed to some extent by compounding. Thus This is normally most signi cant at elevated temperaty
tains good exibility. an increase in hardness will usually lower the brittle pointres where thermal expansion of the seal is substantia
Direct measurement of exibility or torsional sti ness is but make the material less exible generally, whilst impro- greater than that of its surrounds and actual volumetr
much more signi cant, and if this is plotted against tem- vements in chemical resistance will often raise the brittleexpansion may be further increased by swelling in co

cause any substantial di erence between this and normal With certain elastomers a decrease in temperature maybe permanent. Also ageing characteristics are acceleraFd

perature it will show a curve with a characteristic bend, point. tact with the uid.

for example T2 point. From this it can be determined thelt should also be emphasised that laboratory tests on the

freeze point where a marked loss of exibility starts. material alone at low temperature will not necessarily be _
Beyond the freeze point sti ness increases very rapidlycharacteristic of the material performance in service as .

with further decreases in temperature until the brittle seal. This is largely because the uid in contact with the Butyl rubber **3

point is reached, that is, the material becomes brittle and TFBM DBO BOFDU UIF EFHSFF PG C Ethylenepropylenediene rubber &1 % .
will break if exed. sorbed, for instance, and increase the e ective degree of Hydrogenated acrylonitrilebutadiene
For design purposes the freeze point can be determinedplasticization, or leach out a proportion of the original rubber )/#3

BT UIF UFNGPSBDNVBFF PSJHJ®BMS$T plastidz&rTdontrol of these e ects is largely a matter of Nitrile rubber /3#3

JT EPVCMFE Y GBFGE$FRIPIQ@RIOU doRpoimliBgViaitidugh compatibility with the uid may ~ Phenol formaldehyde 1°

to an increase in stiness to ten times the original may be a prior requirement, in which case it may be necessar,Polyacetal 10.

BMTP CF HIWFO Y GSFF[F QPJO ltb s&i ceBsomdGwTteEmPdetatikp&fdriae.P G Polytetra uoroethylene 15°&
the temperature at which the material becomes quite At elevated temperatures, all elastomers lose strength Polyurethane 516

unusable for exing and is rapidly approaching the brittle and thus tend to become softer and more exible. Nor- Silicone rubber . 2

condition. The x2 freeze point represents a safe minimunmally recovery is complete on reduction of temperature, Viton *




Materials

Materials
Thermoplastic polyurethane [TPU] Acrylonitrile Butadiene Rubber [NBR] Polytetra uoroethylene [PTFE]
Name SEALPUR Name RUBSEAL Name SEALFLON
Hardness 4&"-163A i4l" Hardness 36#4&"- Working v %

4&"-163A i4l" 36#4&"-A idl" temperature !

4&"-163A 4l 36#4&"-A 4l Physical t 4 U S FOmedilm
Working v P Working v ‘% characteristics| t 3 F T J MaJnfre@iln
temperature ! temperature ! t 3FTJTUBCIBA hed@m
Physical t 4U S FOvErY high Physical t 4U S FOrhkdilm t SFTIJTUBGEFBOH XF Bideled
characteristics| t 3F T JMJgeaD F characteristics| t 3 F T J MAJnfre@iln- Fluid/chemical | The resistance to swelling is good in almost

t 3FTJTUBCIBA axeddent t 3SFTJTUBCIBA hE&d@m resistance media. The chemical resistance exceeds that

t 3SFTIJTUBGMIFBOH XFBUheBiGd O H t 3BFTIJTUBGIFBOH XFBUheBiGd OH of all other thermoplastics and elastomers.
Fluid/chemical| t 3SFTJDUWBIOFSBM PIJMT BOE HH®RERBHemEal| t3FTJTUR OQUFESBMOESFBXBUBSE
resistance t /PU SFTURBOMDNPUJIJWF CSB ldsistaviceE T | many other chemicals, hydrocarbon fuels,etc. 1pPMZUFUSBgVPSPEUIZMFOF 15'&

water or acids t /PU SFTUROBOMINROFSBM BVlét?l)l){é:’ngJWF

brake uids : ' : : ;
. note: increase in acrylonitrile content improves resistance to This non-elastlt_: pOIyme”C mat_erlal can be used as s

Polyurethane is one of the more recently developed elas- mineral oil but adversely a ects low temperature resistance POrt member with an elastomeric seal.
tomers with exceptional strength, tear and abrasion re- Itis characterised by a series of outstanding properties: t
TI\iTUB_(b)_ll_DF ICFUUFS UIBO BMM R Rgyir Miberk ®im tt?é%st%p%?aﬂt%rb@p“bf elasto- PPFODJFOU POGNESZBHBI® DU NPT
cellent exibility at low temperatures. mers for general sealing use. TVSGBDFT NBEF PG PUIFS NBUFS

It is an organic material of high molecular weight whose Chemically, Nitrile is a copolymer of butadiene and aCry_exceeds that of all other thermoplastics and elastome
chemical composition is characterised by a large number, p o JIDJiSO MARZWJIDBMMZ WBSZJOH g the-resistagee to\pyyelling is good in almost all me
of urethane groups. The composition of the material is g o /PNJOBM EBBRPOBEEPON BHMERVIE BMLBMIFNNPENMO B OENRQP
determined by three components: polyol, diisocyanate high Nitrile. Resistance to petroleum based oils and hy-l 5'® WIHIFS UFNQFSBUVSFT BOE Q
and chain extender. The type and amount of these ma-yrocarbons increases with increasing Nitrile content, but BXPSLJOH UFNQBEBBUVSFUIFQTVS
terials used, and the reaction conditions, are decisive iy the same time low temperature exibility decreases. In Pery and repels most media, its use is favoured in all ca
detern_1ining the properties of the resulting polyurethane g qar to obtain good low temperature performance with XIFSF UIF SFUFOUJRGCHFGB %P
mat(_arlal. . Nitrile rubbers it usually necessary to sacri ce some hightrical insulating properties are outstandingly good, the
Resistance is good to petroleum products, hydrocarbonstemperature fuel and oil resistance. are almost independent of frequency, temperature an

ozone and weathering. Performance is generally unsatyiile rubbers have good physical characteristics and areveathering e ects.
isfactory in contact with aqueous solutions of an acid Ofsuperior to most other rubbers. They are not particular- 51F5FNQFSBUVGPSSBQAQHFCFUXFFO

alkaline nature, chlorinated hydrocarbons, ketones, hot|y resistant to ozone, weathering and sunlight, but their i & W BW i$ 15'& TUJMM IBT
water, steam or glycol. properties in this respect can be improved by compound- therefore it can be used for seals and constructional par
Polyurethane rubbers are, therefore, most attractive froming_ Due to their susceptibility to ozone attack Nitrile rub- for example, with liqui ed gases.

the point of view of their mechanical strength rather than o seals should not be stored near any possible source ofvhen using parts of pure PTFE, the following poi
chemical or temperature properties. They may be used top | p = F D NP UP shpud paeted;tgaf goxs & ¢eraindeye of gtress, t
BEWBOUBHF JG DPNQBUJCMF VOEr%ogggéﬁnﬁg}hY&é Iglg)OE'\ﬂEl?Iyg% (yBS NBUFSJBM IDJPIBFLG]IP)S/I‘B‘F%%SH:FQ RSP

UJDVEBSIDEFST UIBU UIF BCSBTJPRPSGIBIT UBBOBIN

FYQ
17
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Materials

TJPO MJLF NPTU QMBTUJDT JT B GiBtahte andUehN $iréngih Bre) ctiGal. NtFptdEdesT bette sy

that the thermal conductivity is low so that removal of performance in low temperature environments keeping N |
heat from bearings and from other moving seals can leadJUT HPPE QSPQFSUJFT iIDSFFQw J M%T@%—S&HE%QF—&%H%M%C
UPQSPCMFNT UIBU UIF NBUFSJBM alfigtotéhpeatM @ TUPNFSJD CVU JT Working Y i $

hard like polyethylene. Its chemical properties make it highly resistant to hydro- temp.erature

The latter can present problems in tting, such as stretch-carbons and many other uids. Eﬁ‘;’fﬁ'\‘é‘i‘érisﬂcs : glL:JTS 5: ﬁd;&d‘ég%‘:m

JOH UIF SJOH UPMPmDIB-\OFUHIEZR B BARIEP W t AETITUBCSBA S@aent

ery from stretch will also be slow, so that assembled ring NS EIRE= 120 t 3FTJTUBGIFEOH X F B gddds J
me

will have to be left for a considerable period before they . . . . . .

LT . . Na BEARITE Fluid/chemical | Resistant to mineral oils, greases, organic
recover Lhe'r Or'?mal Sdlzbe, althOIUth th.'s process of recov- Working .. ] resistance solvents, weak acids and alkalis, and saline
ery can be accelerated by gentle heating. temperature Y i$ solutions

For these reasons, elastomeric seals in assemblies cannof—— -
sical t 4 U S FOVdrY high

simply be replaced by PTFE seals. With lip seals, rovisiop Y - . . . :
muspt )E)e mac[i)e for a gonstant additional cc?ntact prgssure Characteristics | t 3F T T U BBTISBA dedlent Phenol-Formaldehyde is a high modulus material main
t SBFTJTUBGIFBOH XF BddddS J O Hjsed in the manufacturing of wear rings.

by the use of springs or by other means. . . . : . L .
P)'/I'FE is lled veith g ra hi%/e lass bres. bronze and car-uid/chemical| t 3FTJUBBEIP MIOF NPJITUVSFIt My <ypthétis tsia Formed from the elimination reactio
graphrte, 9 ’ resistance oils, solvents and many other neutral of phenol with formaldehyde.

bon t hi ial ties. : . . i . .
onto achieve special properties chemicals It is _characterised by a series of outstanding propertig
t /PU SFTUPDBSDFH BDJET PS €] BH VAW F OLFEPMPBIEB OIDFA|1 UFOFY

Thermoplastic polyester resin [TPE-E] UIF SBOHFUPG QQEFS DPOTURQHa service life, low friction, wear-resistance, impa

Name SEALITE exposure to pressurised hot water or vapour SETJTUBODE BOE TUJOOETT iDSE

Yy

N

S
MF T
ct

FQw

Hardness 48&"-*58 i41% BOU XJEF XPSLJOH UFNQFSBUWEKF S

48"-*58\ 141% Acetal resin with glass bre is a high modulus material i$ FYDFMMFOU EJNFOTJPOBM
Working . _ mainly used in the manufacturing of wear rings or antiex- thickness.

temperature Y i$ USVTJPO SJOHT XJUI HMBTT 6CSF 'pSTIPSU QFSJPET DBO UPMBBBUB
Physical t 4U 'S FOvEY high Acetal resins are made by the polymerisation of formal-*yopSNBM UFNQFSBUVSF QIFO PR
characteristics| t 3 F T J Mahigd D F dehyde. The homopolymer oers signicantly better oy stability of phenol is decreased by the e ects of ligh
t 3FTJTUBCBBA dus@nding mechanical properties than copolymer due to the highly ajr and iron oxides during storage.

t 3SFTJTUBGIBOH XF B EXdel®dtO Hrystalline structure of the acetal homopolymer. Due to its chemical structure it is not suitable for use wi
Fluid/chemical | Resistant to solvents, hydrocarbon They have built up a worldwide reputation for reliability in foodstu s.

resistance uids including petrol and lubricating oils engineering components.

They are characterised by a series of outstanding proper-

Thermoplastic polyester resin is a medium modulus ma-UJFT 1JHI UFOTJMF TUSFOHUI JNQBDU SFTJTUBODF BOE TUJOOFTT
terial mainly used in the manufacturing of antiextrusion HPPE GBUJHVF SFTJTUAQDFS VIWNSS’IUDI[_FE

rings to support sealing elements. DFMMFOU EJNFOTJPOBM TUB/PIISUZ iIDSFFQw SFTJTUBODF

It provides a winning combination for many parts and UJPO XJEF XPSLJOH UFNQUR/EBWPXF SBOHF EPXO

components: it gives the exibility of rubbers, the strength €Mperatures. o _ .

of plastics, and the processibility of thermoplastics. The low water absorption is especially signi cant because

It provides an extra measure of performance and servicdetter dimensional stability in humid_ conditions _is thus
life in application where properties such as abrasion re-guaranteed, even when compared with polyammide.

TUB(

UF N (
MT Q




Ethylene-Propylene [EPDM]

Materials

Fluoroelastomer rubber, well known for its excellent heatcan also withstand continuous heating at high temper

SFTJTUBODF i $ P o0 F S TURPE B RE Kife OvithQuFE Taddeirig) Orialking it suitable for both hig

sive fuels and chemicals and low temperature seals over a broader range than th

Working o .
temperature Y i$
Physical 4 U S FAOmEdim
characteristics 3 F T J MAInReOilinF

.BOZUZQFT PG 'MVPSPFMBWUERFNBS EBVEREE BySAe other elastomers. A further application

veloped to meet speci ¢ end-use and processing needs. GPISHI TQFFE TFBMT FY SPUBSZ BMT

3FTJTUBGFBOH XF Bgddds Jo Hpf chemical resistance and mechanical properties. Theonventional elastomers due to the friction develope

Fluid/chemical
resistance

t

t . : . L .
t 3ETJTUBRCSBAHEDM There are dierences between rubber types in terms temperatures may be higher than that permissible wit
t

t

AETJTUEBPO® NJOFSBM PIMT 94S0A3d wqggq,ﬂpes di er primarily from the specialty where again a silicone rubber may provide an answer.
cal resistance. cost of silicone rubber is, however, substantially high

brake uids, phosphate ester uid, water/ types in chemi .
steam and many chemicals The formulation of uoroelastomer rubbers, can be tai- than that of the most other elastomers.

t /PU SFTUPUB®AMSBM PJIJMT BdJ®Eed ©rBreasgngble extent to meet the needs of high

hydrocarbon fuels heat, oil and chemical resistance but indi erent low tem- F=teYter|[T0e)s 18 = V(0)!

perature performance. Working

Ethylene-Propylene is one of the best general-purpose! ey are one of the most resistant to high temperatures of o ynerature Y i $
synthetic rubbers. Polymerisation and catalyst technolo-&ll of the commercially available elastomers. Physical t 4U S FOgew |
gies in use today provide the ability to design polymers characteristics| t 3 F T J MAJnkeQilnF

to meet speci ¢ and demanding application and process-
JOH OFFET &1%SBBCCESEVFIS FY DWwdvkiMgF O U
resistance to heat, oxidation, ozone and weather-ageing temperature
due to their stable, saturated polymer backbone structure. physical
Compression set resistance is good, particularly at highcharacteristics

temperatures.

They have a good resistance to polar solvents such as wa-
ter, acids, alkalies, phosphate ester and many ketones andFluid/chemical

alcohols.

Fluoroelastomer [FKM]

Trademark

t 3FTJTUBCIBA PdRIO

t SFTIJTUBGIFBOH XF B Exdelgidt
Typical working values depend on compound
formulation

Good resistance to mineral oils, greases and
hydrocarbon fuels

Silicone [MQ]
Y i$
4U S FOpd |

t
t 3FTJMIkeliint

t SFTJTUBCIBA gdeio
t

t

t

Fluid/chemical
resistance

BFTJTUBGIFBOH XF B EidEIRdtO H
SFTIJUBBIOFSBM PIJMT BOE M®FKERG Efaracteristics of uorosilicone rubbers are ge
/PU SFTURBBBDIET BOE OP @radlly SirhiRBtdlthose of ordinary silicone, but with a mo
automotiv brake uids restricted service temperature range. The main advanta
o ered is that uorosilicone rubbers can have an oil re
Basically, silicones have poor strength and tear and abrasistance comparable with or closely approaching th

resistance

name VITON sion resistance, although mechanical performance canof Nitrile rubbers. They can thus be used for the servi
Working ; be enhanced by special compounding. Resistance igemperature limits of nitrile rubbers and where ordir]a_r'
temperature Y i HFOFSBMNMZPBWRB®MJIT UIF DIFNJD BsicogessRgian®1s 3ie mot bay/e necessary compatibili
Physical t 4U S FOrhedium be enhanced by special compounding to provide better with the uid.

characteristics| t 3 F T JMJe® D F resistance to oils and fuels for instance. In general, how-

t 3FTJTUBCSBA PFRO ever, silicone rubbers are not recommended for use with
t 3BFTJTUBGIFEOH XFREXEBRIOHIZESPDBSCPOT TVDI BT QFUSPM BOE QBSB6O UIF MIJHIUFS NJO

Fluid/chemical
resistance

Excellent resistance to mineral oils and hydro- €rals or steam at high pressure as otherwise considerable
carbon fuels. Resistant to many chemicals swelling and softening of the elastomer can result.
except ketones, alcohols and acids The chief advantage of this type of elastomer is that it

retains its exibility down to very low temperatures, and

19



Materials

Polychloroprene [CR]

Common name NEOPRENE

Working : .
temperature Y i$
Physical t 4 U S FOmEdilm

characteristics| t 3 F T J MaJnfre@ilnt
t 3SFTIJTUBCKBA héddm
t 3FTJTUBOMPFBOH XFBWAriFSJOH

good
Fluid/chemicall t .PEFSBUF SEMIJQMBIBIM-FPJMT BOE
resistance greases
t /PU SFTUFOPBONVUJOFSBM BVUPNPUJWEF
brake uids

Polychloroprene is one of the best general-purpose syn-
thetic rubbers, although its use in seal applications is
somewhat limited at the present time. Its main advantage
is its excellent resistance to weather-ageing. It is also su-
perior to natural rubber in performance at higher tem-
peratures, but tends to harden or sti en at low tempera-
tures and may also crystallize at low temperature if under
stress. This tendency can be reduced by the correct choi
of polymer type and by compounding.

20



Materials

General properties of the common elastomers

. . d o)
Rating guide 5 ° =
= (3] = =

excellent Y 2 5 ) 2 g ° 2
A = o S Q £ c 5

good A = = = = 2B S a
fai 1 o] b o o E S S &
air Ya S o) 8 2 2 = o)
guestionable A > S = = g e
poor Ya © Z
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Trademark names of the common materials

Materials

Adiprene
Alathon
Algo on
Baylon
Baypren
Breon
Breon
Buna AP
Buna Hils
Buna N
Buna SB
Butaclor
Butacril
Butakon
Cariex S
Carom
Chemigum
Chemraz
Crastin
Cyanacryl
Cycolac
Dai El
Delrin
Denkachloprene
Desmopan
Durethan
Dutral
Dymetrol
Elastothane
Enjay butyl
Epsyn

Polyurethane
Polyethylene

Polytetra uoroethylene
Polyethylene
Polychloroprene
Acrylonitrile Butadiene
Polyvinyl chloride
Ethylene-Propylene
Styrene-butadiene
Acrylonitrile Butadiene
Styrene-butadiene
Polychloroprene
Acrylonitrile Butadiene
Acrylonitrile Butadiene
Styrene-butadiene
Styrene-butadiene
Acrylonitrile Butadiene
Per uoroelastomer

Polybutylene terephthalate

Acrylate rubber

516
PE
PTFE
PE
CR
NBR
PVvC
&1%.
SBR
NBR
SBR
CR
NBR
NBR
SBR
SBR
NBR

"
5o

PBTP
II$.

Acrylonitrile-butadiene-styrene ABS

Fluoroelastomer
Acetal resin
Polychloroprene
Polyurethane
Polyamide
Ethylene-Propylene
Polyamide
Polyurethane

Butyl
Ethylene-Propylene

10.
CR
516
PA

&1%.

PA
516
IIR

&1%.

Esso butyl
Estane
Europrene
Europrene AR
Europrene N
Ferrozell
Fluon
Fluorel
Halon
Hosta on
Hostaform
Hostalen
Hostalit
Hostyren
Hycar
Hypalon
Kalrez
Keltan
Krynac
Lexan
Lupolen
Lustrex
.BLSPMPO
Neoprene
Nipol
Nipol AR
Nitri ex
Nordel
Novodur
Noxtite
Noxtite PA

Butyl

Polyurethane 516
Styrene-butadiene SBR
Acrylate rubber "$.
Acrylonitrile Butadiene NBR
Phenol-Formaldehyde PF
Polytetra uoroethylene PTFE
Fluoroelastomer .
Polytetra uoroethylene PTFE
Polytetra uoroethylene PTFE
Acetal resin 10.
Polyethylene PE
Polyvinyl chloride PVC
Polystyrol PS
Acrylonitrile Butadiene NBR

Chlorosulphonated polyethylene $ 4 .

Per uoroelastomer 5o

Ethylene-Propylene &1%.
Acrylonitrile Butadiene NBR
Polycarbonate PC
Polyethylene PE
Polystyrol PS
Polycarbonate PC
Polychloroprene CR
Acrylonitrile Butadiene NBR
Acrylate rubber "$.
Acrylonitrile Butadiene NBR
Ethylene-Propylene &1%.

Acrylonitrile-butadiene-styrene ABS

Fluoroelastomer ,.
Acrylate rubber "$.

Nylon
Paracril
Pellethane
Pertinax
Plaskon
Pocan
Polysar butyl

IPMZTBS &1%.

Rhodorsil

Rilsan

Royalene
Silastic

Silicone
Silopren
Simputhan
Simriz

Solprene

Tecno on

Te on

Terluran
6MUSBEVS
6MUSBGPSN
6MUSBNJE
6SFQBO
Vamac
Vestamid
Vestodur
Vestyron
Vistalon

Viton

Vulkollan

Polyamide
Acrylonitrile Butadiene NBR
Polyurethane 516
Phenol-Formaldehyde PF
Polyvinyl chloride PVC
Polybutylene terephthalate PBTP
Butyl IIR
Ethylene-Propylene &1%.
Silicone .2
Polyamide PA
Ethylene-Propylene &1%.
Silicone .2
Silicone .2
Silicone .2
Polyurethane 516
Per uoroelastomer B
Styrene-butadiene SBR
Fluoroelastomer .
Polytetra uoroethylene PTFE

Acrylonitrile-butadiene-styrene ABS
Polybutylene terephthalate PBTP

Acetal resin 10.
Polyamide PA
Polyurethane 516
Ethylene acrylate "&.
Polyamide PA
Polybutylene terephthalate PBTP
Polystyrol PS
Ethylene-Propylene &1%.
Fluoroelastomer .
Polyurethane 516




Materials

Shelf life

Guidelines and recommendations for the storage of
polyurethan and elastomer seals

tions than, for example, saturated elastomers such as th&he seals must be kept in a state of “tension-free”: {
gVPSPFMBTUPNFS ',. parts should not be subjected to tension, pressure or be
The ideal characteristics of these products can be maintaiding deformation.

During storage, the characteristics of the elastomers andhed for long periods of time only if the products are stored If all these recommendations are met, the seals may
of the products in plastic or polyurethane can be dama-JO BDDPSEBODF XJUI UIF SFDPN N Fret&imd bPtieTink@eldodd speci ed below, without lo
ged by sing their characteristics:

Symbol

Storage conditions for elastomers
t DIFNJDBM SvhiBnDake Jundamentally caused by and plastics materials
the in uence of heat, light, oxygen, ozone, humidity and

Sealpur Polyurethane 516 BCPVU
various chemical agents Rubber, plastic and polyurethane products should be sto- rubseal Nitril Rubber NBR BCPVU Z
t QIZTIJDBM QSPDFTT red in a cool, dry place. The storage temperature shoulc e
CF BCPVpr i$ BOE gPU FI):YDFFE SR et?]));lt:;:uoo A3 G
This physical process called “physical ageing’, is causedbVTU CF MFTT UIBO Sealite Resina Poliestere  TPE-E BCPVU
the in uence of external tensions, leading to cracks and Rubber, plastic and polyurethane products should not be Bearite Acetal resin 10. BCPVU
permanent deformation, or by the migration of plastici- exposed to direct sunlight and arti cial light with a high Poliamide PA BCPVU
zers from semi- nished products that make it more fragile D P O U P&rU i Ethylen-propylene &1 %. BCPVU
and lead to deformation of the parts. The storage rooms should not contain any ozone-produ- Hydrogenated Nitrile
Therefore, the rubber and polyurethane products main- cing devices such as electric motors or high-voltage de- - Rubber H-NBR BCPVU Z
tain their characteristics without major changes for many vices. It is also essential to protect the seals by hermeti yjion T T — BCPVU
years if proper storage is guaranteed. In this case the propackaging. Silicone 2 BCPVU

perties of ageing and storage of these products dependThe contact between rubber products of di erent com-
heavily on their chemical structure.

positions should be avoided. As well as the contact withNOTE: The above instructions, recommendations and guid

60TBUVSBUFE FMBTUPNFST TVDI BDIPNUSBMF BUE (PFSS|B/HESS EPB/T N R U BM fistedrddcdriR g &durSoe shB s IEdBeOHowever, we ¢

have much shorter shelf life in improper storage condi- TF WACF BWPJEFE

o0 er any guarantee and/or responsibility in this regard.
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Most popular uids compatibility table

Materials

Rating guide Symbols guide

excellent 2 NBR | Nitrile rubber R
fa(i)r CPEUBUIB EPDM | Ethylene-propylene \Iiieodegradable
TEBMT FKM | 'MVPSPFMBTUPNFs vegetable oll, HETG
questionable CR Neoprene Braie uid
TPNFUJNFV0,FMQ | Fluoro-silicone Combustible oil
GPEUBUJD TFB Md Acetal resin Distilled water
poor ¥
POM | Polyurethane Ethyl alcohol
TPU Polyester resin
TPE-E | Polytetra uorethylene VEM T45. 0
PTFE | Politetra uoretilene "VEM "45. #
'VEM "45. $
'"VEM "45. %
Fluid E II S Fuel oll
L I¥|zIZ|g|9|E Gasoline
Acetaldehyde Vel A| % Ya| 3%| A EA 5 Glycerine
Air ol Yol Ve e Ve Mo |2 | Y| Y2 Y/ Glycols
Air-with oil mist Yol | Y| Al Y| Al Y| 4 % Y%  Grease, mineral
Ammonia Al | % Yo Y % | JPVHIUP 4BGF
Benzene / Benzol Ya| Yd Vol Ya| Ya| Ya| ¥4 Y Y% JPVHIUP 4BGF
E(i)‘l’)‘,’gelg{:%‘ﬂ%ﬁ!eHEpG ARV b % 4| . )PVHIUP 4BGF
E;(t)gregirl?%aéallzessynthetic Ya| S 2 VA Ya| 2| Y2 Kerosene

Yo
R%:
%

Yo

Y2

Ya

%)

¥

¥

Ya

¥4

Ya

FMQ
MQ

Y4

07

1

Ya

Ya
Ya
Ya
Ya
Ya

Ya

Ya

Ya

)
)

¥4
¥4
Yo
K7
£7
Ya

Y3a
Y3a
Y

Yy
R%.

TPE-E

%3

Yo
Yo
Yo
Yo
%

1

Fluid

.FUIZM BMDPIE
.FUIZM FUIZM
0JM "45.

0JM "45.

0JM "45.

0JM "45.

Ozone

1BSBG6O
Petroleum oil

Salt water

Soap solution

Sodium hydroxide
Steam
Toluene
8BUFSBCPWF
8BUFEFMPX
Water-glycol emulsion

Water-oil emulsion

? Mo
L%
Yo
Yo

%3

Y
Yo
Yo
Yo
Yo

Y
Y
%
i $
Yo
Yo

EPDM

Ya
Uw

Ya
Ya
Ya
Yo
Ya
Ya
Yo
Yo
Yo
Yo
§Z!
Yo
Yo
%
Ya

X
LL

Ya
O ¥
Yo
%)
Yo
Yo
Yo
Yo
Yo
%
%

Y2
%

57

=
Vol Y24 Yo Ya
Y4 Y
LVAREEY SV A
Al %| %
Ya| Vol Ya| Yo
Y| Al %
Ya| 2| 2
Ya Ya| Y2
Al Al Al ¥
INEZREZ
Al %
Al Al %| %
Ya| Y4 Ya| Yo
%| A| %| ¥
1
Al %l ¥ ¢
A Al %
Yo

-]
o
'_

EZ!
3

¥4

¥4
%
Ya
%

%
Ya
¥y

¥
Ya
L7
Ya

%)

%)

%3

s
Ya
Ya

Yo
Ya
Yo

PTFE




Materials

Other uids compatibility table

Rating guide Symbols guide = o s |y = ”
excellent > NBR | Nitrile Rubber Fluid Z2121212]x|Slo HEE EI2I212/12|x|Slo x1¥3
- Z|W|L|(—|Z|O|L|= 0njwlc|la Z|W|L|—|Z|Oo|L|= n <
fair . EPDM | Ethylene-Propylene Acetic Acid. Hot "
TOF,CB;!EI-?_U BUJR EKM 'MVPSPDBSCPO 7J U?&IC@recslshreo’ Yo Ya| Ya Y4 Y Ya BV&| V4 Y 3 a4l Ya Acrolein Yol Yol Y4 Vel Yal Yo Al Yo Y4 Yo Yo VB
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Cetyl Alcohol 7

Chaulmoogric Acid

China Wood Oil
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Chloramine

Chloranthraquinone | A

Chlordane A
Chlorextol A
Chloric Acid Yl A

Chlorinated Solvents
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Chlorine Water Yl A

$IMPSBU&BIBOF,

$IMPSPUSBIBOR
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Chloroacetic Acid
Chloroacetone

Chloroacetyl Chlorid

Chloroamino Benzoi
Acid

Chloroaniline
Chlorobenzaldehyde

Chlorobenzene

Chlorobenzene
.POP

Chlorobenzene
Chloride

Chlorobenzene
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Chlorobenzotri uoride
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Chloroethylbenzene

Chloroform
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Chloronaphthalene or
o-Chloronaphthalene

Chloronitrobenzene

Chlorophenol or
0-Chlorophenol

Chloropicrin
Chloroprene
Chlorosilanes
Chlorosulfonic Acid

Chlorotoluene

Chlorotoluene
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Chlorotoluidine

Chlorotri uoroethylene
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Chloroxylols
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Chromic Fluorides
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Chromic Phosphate

Chromic Sulfate

Chromium Potassiun
4VMGBUF "M

Chromyl Chlorides
Cinnamic Acid
Cinnamic Alcohol
Cinnamic Aldehyde

Citric Acid
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City Service Koolmoter
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1BDFNBLFS

Coal Tar

Cobalt Chloride
Cobalt Chloride, 2N
Cobaltous Acetate
Cobaltous Bromide

Cobaltous Linoleate

Cobaltous
Naphthenate

Cobaltous Sulfate
Coconut Oil
Cod Liver Oil
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Copper Salts o 14
Copper Sulfate | Y4
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Fluid

Cresols
Cresylic Acid
Crotonaldehyde
Crotonic Acid
Crude Oll
Cumaldehyde

Cumene

Cumene
Hydroperoxide

Cupric Sulfate
Cutting Oil
Cyanamide
Cyanides
Cyanogen Chloride
Cyanogen Gas
Cyanohydrin
Cyanuric Chloride
Cyclohexane
Cyclohexanol
Cyclohexanone
Cyclohexene

Cyclohexylamine

Cyclohexylamine
Carbonate
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Cyclohexylamine
Laurate

Cyclopentadiene
Cyclopentane

Cyclopolyole ns

Cymene or
p-Cymene

DDT
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Decalin
Decane
Delco Brake Fluid

Denatured Alcohol
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Developing Fluids
Dexron

Dextrin
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Dextrose
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Di-ester Lubricant
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Diacetone Alcohol
Dialkyl Sulfates
Diallyl Ether
Diallyl Phthalate
Diamylamine

Diazinon
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%JQIFOZMFU

Dibenzyl Ether
Dibenzyl Sebacate
Diborane

Dibromoethane
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Dibutyl Cellosolve
Adipate

Dibutyl Ether

%JCVBEMMFO
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Fluid

Dichlorobenzene or
0-Dichlorobenzen

Dichlorobenzene or
p-Dichlorobenzen

Dichlorobutane

Dichlorobutene

Dichlorodiphenyl-
%JDIMPSPFUI

Dichloroethane
Dichloroethylene
Dichlorohydrin
Dichloroisopropyl
Ether
Dichloromethane
Dichlorophenol
Dichlorophenoxyacetic
Acid
Dichloropropane
Dichloropropene
Dichlorosilane

Dicyclohexylamine

Dicyclohexylammonium
Nitrate

Dieldrin

Diesel Fuel

Diethanolamine
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Diethyl Ether
Diethyl Phthalate
Diethyl Sebacate
Diethyl Sulfate
Diethylamine
Diethylaniline
Diethylene Glycol
Diethylenetriamine
Di uorodibromomethane
Di uoroethane

Di uoromonochloroethane

Diglycol
Chloroformate

Diglycolic Acid
Dihydroxydiphenylsulfone
Diisobutyl Ketone
Diisobutylcarbinol
Diisobutylene

Diisooctyl Sebacate

Diisopropy! Ether
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Diisopropylbenzene
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Acetone
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Dimethyl Acetamide

Dimethyl Ether
Dimethyl
Formaldehyde

Dimethyl Formamide
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Dimethyl Phenyl
Carbinol

Dimethyl Phenyl
.FUIBOPM

Dimethyl Phthalate

Dimethyl Sulfoxide
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Dimethyl
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Dimethylamine
% "

Dimethylaniline
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Dinitrochlorobenzene
Dinitrogen Tetroxide
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Dioctyl Phthalate
Dioctyl Sebacate
Dioctylamine
Dioxane

Dioxolane

Dipentene
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Fluid

Diphenyl

Diphenyl Oxides
%JQIFOZMBN
Diphenylene Oxide
Diphenylpropane
Disilane
Dodecylbenzene
%PXIFNJDBM
%PXIFNJDBM
%PXIFNJDBM

%PXPSOJOH

%PXPSOJOH
Fluorosilicone Fluid

%PXPSOJOH
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%PXPSIOJOQI-II
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Dow Guard
%PXBOPM 1
%PXUIFSN
Dowtherm, A
Dowtherm, E
Drinking Water
Dry Cleaning Fluids
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Epichlorohydrin
Epoxy Resins
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Ethane
Ethanol
Ethanol Amine

Ethers
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Organic Ester

Ethyl Acrylate
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Ethyl Ether

Ethyl Formate

Ethyl Hexanol

Ethyl Lactate
&UIZM .FSDB
Ethyl Nitrite

Ethyl Oxalate

Ethyl
Pentachlorobenzene

Ethyl Pyridine
Ethyl Silicate
Ethyl Stearate

Ethyl Sulfate

Ethyl Tertiary Butyl
Ether

Ethyl Valerate
Ethylacrylic Acid
Ethylamine
Ethylcyclopentane
Ethylene

Ethylene Chloride
Ethylene
Chlorohydrin

Ethylene
Cyanohydrin
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Ethylene Dibromide
Ethylene Dichloride

Ethylene Glycol

Ethylene
Hydrochloride

Ethylene Oxide
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Ethylene Trichloride

Ethyleneimine

Ethylmorpholene Stannou
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Ethylmorpholine

Ethylsulfuric Acid
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Formamide

Formic Acid
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'SFPO
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Glue
Glutamic Acid
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Glycerol
Dichlorohydrin

Glycerol
.POPDIMPSP

Glycerol Triacetate
Glycerophosphoric
Acid

Glyceryl Phosphate
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Glycols
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Lithium Bromide 1, 14 w94 4 %4 %A% % % % b3 % .BMBUIIPO |A|% % |Al | A% % % % S/;’,ZO-ZF,\;JF%"éFJCT%g@ e RV RARZ IRV VY S S A -7
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Lithium Nitrate ARV VAR EVARVAIEV I N EVAREY SV S A V-7 _BOHBOM®FRUBYF A va % va v 4 A v 4 % 1 134 CFSDVSJID *PEAEE YA % Yal v 4 A v 4 % 1 134
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%A
K7

Y4

¥4

wA

4|

¥4

-

7

2l FMQ

7.

Ya

Y4

V4|

¥4

3

¥

3

o
aa]
n
3% 3 Y,

3

FFKM
ACM

7%

2%

)

Z%!

2%

/2]

4/

7%

Z%!

7%

7%

2%

7%

7%

2%

Z%!

/2]

Y

K%

“

%

Y

%

%

PTFE

44




Fluid

x4

dil Low Swell

. Q
0JM .FEJVN 4

.JML

.JOFSBM 0JM

JYFE "DJET

.-0 )ZES
-0

.-0 )ZES
-0

.PCIM

.PCJIM

.PCIM %FMW

PCIM )"

.PCJM /JWBD
.PCJIM 4)%
PCJIM 4)$
.PCJM 5IFSN
.PCJM 7FMPD

.PCIJMHBT"8"

FKM
HNBR
FFKM

(o] 14
(04
Wo VAl Yo ¥4 Y 3

>

> > >

>

I Fluid o
[ m
o bz

.PCIMHFBS

.PCIMHFBS 4

Series

.PCIMHSFBT
.PCIMHS$FBT
.PCIJMHSFBT
.PCIM8UAFSJ
.PCIMJIUI 4)§ 2
.PCIMKFU **
.PCIJMNJTUM

.PCIMPJIM 4"

.PCIMVY

PMZCEFOVN

Disul de Grease

.PMZCEFOVN
.PMZCEFOVN

Trioxide

.PMZCEJD "D

.POPCSPNPC

.POPCSPNPU

.POPCVUZM
Paracresol

.POPDIMPSP
Acid

.POPDIMPSP
.POPDIMPSP

.POPDIMPSP

EPDM
FKM
NBR
SBR
FFKM
ACM
PTFE

b2

>

=

Fluid I
[va}
z

.POPFUIBOP
L&"

.POPFUIZM "
.POPJTPQSP

.POPNFUIZM
.POPNFUIZM
%JINFUIZM &

.POPNFUIZM
.FUIZM &UIF

POPNFUIZM

Hydrazine

.POPNFUIZM

.POPNFUIZM

.POPOJUSPU
.POPOJUSPUPMVF

%JOJUSPUPMVFOF

.POPWJOZM
.PQBS #SBLF
.PSQIPMJOF
.PUPS 0JMT
.WTUBSE (BT

.ZSJTUJD "D

Naphthalene

Naphthalene
Chloride

Naphthalene Sulfoni
Acid

Naphthalenic Acid

Naphthenic Acid

Materials

o 4
x|
!!EH!!!!“!!!

% ¥A A A A A

EPDM
HNBR

N




Fluid

Naphthylamine
Naptha
Natural Gas
Neatsfoot Ol
Neon

Neville Acid

Nickel Acetate

Nickel Ammonium
Sulfate

Nickel Chloride
Nickel Cyanide
Nickel Nitrate
Nickel Salts

Nickel Sulfate

Nicotinamide
/[JBDJOBNJE

Nicotinamide
Hydrochloride

Nicotine
Nicotine Sulfate
Niter Cake

/JUSJD "DJE
/JUSJID "DJE

/JUSJD "DJE
UP i$
Nitric Acid Concentrated

EPDM
R
FFKM
PTFE

S|o o x b
<la (SO 0 ()
|+ o= 7] <

7

>;

-

-

Room Temp.

Fluid

Nitric Acid
$PODFOWSBU

Nitric Acid, Red
Fuming

Nitric Acid, White
Fuming

Nitroaniline
Nitrobenzene
Nitrobenzoic Acid
Nitrocellulose
Nitrochlorobenzene
Nitrochloroform
Nitrodiethylaniline
Nitrodiphenyl Ether
Nitroethane
Nitro uorobenzene
Nitrogen
Nitrogen Oxides
Nitrogen Tetroxide
/ 0
Nitrogen Tri uoride
Nitroglycerine
Nitrogylcerol
Nitroisopropylbenzene

Nitromethane

Nitrophenol

NBR

BET

Y4

1| 1

£

Ya

Ya

Ya

Yy !

Ya

Y

Yal

)

Ya

Y

Ik

Ya

EPDM
HNBR

w

L

1))

Ya

)

Yo

1))

| 1

)

Ya

R I

)

SBR

Fluid

Nitropropane
Nitrosyl Chloride
Nitrosylsulfuric Acid
Nitrothiophene
Nitrotoluene
Nitrous Acid
Nitrous Oxide
Nonane

Noryl GE Phenolic
/ZWBB .PC
Octachloro Toluene

Octadecane

Octanal
O 0DUBOBM

Octane or n-Octane

Octyl Acetate
Octyl Alcohol
Octyl Chloride
Octyl Phthalate
Ole ns

Oleic Acid
OMFVN 'VNJ

4VMGVSJD "L

Oleum Spirits

2
o
ju

FKM

> [E

m-

3,

%

HNBR

> >

Materials

(o4 x
@ (94 M
S Ya B 3/4\ Y ¥ 3

FFKM

)

Y4/

Y5

7%

¥/4/2

Y42

Z%!

A

a5

E7%%

$ 7%

§/%!

Ya

Z%!

=
]
<

e

/3

/3|

%L

Y2

%

&Z

Y

“

Y

PTFE




.
Materials
Fluid x|3ls|o|E| |o o|2|s| L I Fluid v|3ls|olE| |o v S| s |4 I Fluid v|3ls|olE| |o x|2|s
Oleyl Alcohol Vol Yol | ¥ A Y W Y Vi Y Ve Palmitic Acid Al vl | Al Al A % Al Al A A % % % Pentachlorophenol | Ya| A| Y4 %| ¥4 Y4 Y4 A| Y| % % % V34
Olive Ol vl Y Vol 4 Y A| Yo Vil Al Y M Y| U % Par-al-Ketone Yol S Yo Yo Vo [Ya |Ya| Y| V4 S Fa Va ¥  Pentaerythritol Ya| Yol Ya| % Yal Yo V4 A| | Y4 % Yo V3
0SPOJUF Al v AA Y% A % % Y b hara-Aminobenzoic | | ) v vl vil v Y4 A| v 4 % % 14 Pentaerythritol val 14 Vel v el | A Al v b bau
0SPOJUF Alsd v AA v A % % 4 s Rara-Aminosalicylic | 1) ) vl 34l vil vl Y A| | % % % |4 Pl el e A
gngcg%lloro Byl 1) 94 v 9 9 %A| % % % % 34 % E?hrg;Bromobenzylphen"l Ya Pentane or n-Pentane'| ¥4 V4| % o A| Va| Y % Y Y| A A
Ortho-Chloroaniline | ¥a| V4| Y| 34 Yal Y| Y4 A| Y% 7 Y% Yo (/34 Para-Chlorophenol | Ya| Y4 Ya| % ¥4l 4| V4 Al V| Y4 Y% % V3 1FOUBOF AP BZINKG| a Vol A| Vel Y ¥ Y Y pas| Y
Ortho-Chlorophenol | ¥a| ¥4 va| %4 va v2 ¥4 Al | 4 % v 134 Para o enzene | BV A AW A Y % v % dlirﬁe?hbleOF A A7 RN N EAR7 7 A AR VAR
Ortho-Cresol val o vl 3 vl vl 4 A| v 4 % Y b4 Para-Formaldehyde | ¥4l ¥ Yal % Y4 4| Y4 A| % 4 % % 134 1FOUBOF .FYEAM| % Y Al Vel % %4 % % ¥4 v
gir(t:ﬂlcgrobenzene Y YV Ya Vs WA Y Vs W Y Va4 Y Para-Nitroaniline Ya| Vo Ya| % Val ol VA A| Vol V4 e Yo Y3 Pentoxone 7!
Ortho-Nitrotoluene | ¥4| %4 ¥4l %4 va| Y| 4 A| v 4 % 1 134 Kﬁ{g"‘“‘mbenz°i° Vil ol Val % vl Yol A Al Y4 % B 134 Pentyl Pentanoate | %2 % v2| 4 Y A| % Al % % 3 3| v
Orthophos Acid Ya Para-Nitrophenol Ya| Vol Ya| YA Va| Vo VA A| VA VA Y Yo V3 Peracetic Acid Ya| Vol YVal Y Yol ol VA A| el VA W Yo VB Y
04 5ZQF **+A0M 4 % A| % Al % % % % ¥ f\g{g‘To'“e”esu"O“Cl/a Yol vl 3l vl 14 14 Al 14 A % 1 13 Perchloric Acid - 2N | % A| v2| % % A| 14| A| A % % %% %
s PZQF TTI Al o v o Al v Al o % 9 % bk Paracymene vl vl | v Al | % % % 3 % Perchloroethylene | % %4 A| % % %A| % % % ¥ %A % v
04 Al % v Y Al Y| Al % B % Y ¥4 1BSB6OT Yol %l ol Al Vol Y4 e A| 4 % 3 a4 Y4 Y Per uoropropane A
Oxalic Acid Al vl v | Al Al ¥ Al | Al Al Al % Y5 Paraldehyde Y| Vol Ya| Y Yal o VA Al VA % Y 13 Per uorotriethylamine A
OG\E'ZS?FFI%JQIIQT\/I%\SIS J%uoglf Al | ¥ Y Parathion Yo\ Yal | YAl | Y Y W e Y Permanganic Acid 7
g}%"FFE%@Qi,%‘[\)NBB%%% A v % % 4 % % % 34 % Parker O Lube vl % v v e 1 VA Y % A| v v P sune fcld ”
%é"&%&"ﬁﬂvggﬂﬁ%f/z i Al v ¥ % BA| Al A1l A Peanut Oil vl % v 4 vl v v Y % % 4 Petrolatum vl 9 v 4 A W B % b b v
Oxygen, Liquid YA Y Y Ya Va A 1FDUJO -JRVP[S | % % | %A YA Y Yo Ya Vi Vo Petrolatum Ether Vol Yl ol Vi e Al o Al Vil b W Y Y
Ozonated Deionized| 1 1) v 94f vl 5l 14 A| 1 4 % %A % Pelagonic Acid 1 Pe"oi"?g‘m Oil. AbOVE o/ 34 Al %) 94 % % %4 (% |%| % % %
Ozone Yo i vel Al vl A % % %k Al LFOJIDIMMIO JIRVAB | % Al | % % % %4 v Pe”oi'%ymo"' Below 1)) o/l 1ol Al vl Al Al A% % % 34 A
Paint Thinner, Duco | % ¥% A| %| % 3%A| % % % % ¥4 ¥ Pentachloroethane Yol Yy Y A Y Y Y Y| Y Petroleum Oil, Crude 4| % | 4 % A| % % % % Y 944 V.
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Fluid

Phenol

1IFOPM
H20

1IFOPM
H20

Phenolic Sulfonate
Phenolsulfonic Acid
Phenylacetamide
Phenylacetate
Phenylacetic Acid
Phenylbenzene
Phenylene Diamine
Phenylethyl Alcohol

Phenylethyl Ether

1IFOZMFUIZN
Ester *

Phenylglycerine

Phenylhydrazine

Phenylhydrazine
Hydrochloride
Phenylmercuric
Acetate

Phorone
Phosgene

Phosphine
1IPTQIPSJD
.PMB® |$

Phosphoric Acid
Concentrated Room Temp

©
NS
w

EPDM

Ya

A

Y

EZ
21
Ya
¥4
EZ

¥

Ya

92
EZ|
L7
EZ1

EZ

EZ1
7

Y

Ya

b B

34|

Ya

Ya

R

%

0 A

34

%

%

1

Ya

E7Z

&

Y|

Y

S

E7Z1

%

%

%

%

Y

Y4
GA
Y
i

¥l

1/ 1

/)

/4

%Z

/4|

/4|
%

¥l

Ya

A

SZ'

PTFE

NBR

Yl

EPDM
FKM
TPU

JE

J &

M\
Y

Y

Phosphoric Acid
$PODF O WSB BFE "
1IPTQIPSJD D
1IPTQIPSJD B
1IPTQIPSVT |.P
Phosphorus
Oxychloride
Phosphorus %,
Trichloride y
Phosphorus

Trichloride Acid %
Phthalic Acid A
Phthalic Anhydride | %
Pickling Solution Y
1JDSJD "DJE| ‘B
1JDSJD "DJE| A
Pine Qil A
Pine Tar Y5
Pinene A
Piperazine

Piperidine Ya
Piranha

) 40 ) O

1MB U POH (SPPEV,
"V *0 'F 1C /3 TH’
Plating Solutions
Chrome ¥
Plating Solutions 1,
Others :
Polyethylene Glycol | A

HNBR

4 3 3

Vi Y

UF

Y
Y
Al ¥

Ya| Y4

k%

l/ il

Ya

e

W24

Rz

1))

%

A

1))

)

Rz,

YA

oA

¥

Y

Y

1))

3/

(o]
o (04
Ya| Yo 4 />

Y4

w

> >

7!

Y

%,

Y4

(AR 7%

E7%%

IAR7%

Y

%2

V4

¥4l

PTFE

Y2

Yo

Ya

Fluid x
m
zZ

Polyglycerol Ya

Polyglycol Ya

Polyvinyl Acetate

Emulsion

1PUBTTJVN [P

Potassium Acetate | A

Potassium Acid v,

Sulfate i

Potassium Alum Ya

Potassium Aluminum v,

Sulfate 4

Potassium

Antimonate

Potassium v,

Bicarbonate 4

Potassium v,

Bichromate 4

Potassium Bi uoride | ¥4

Potassium Bisulfate | %

Potassium Bisulte | %

Potassium Bitartrate| ¥

Potassium Bromide | v~

Potassium Carbonate %

Potassium Chlorate

Potassium Chloride | %

Potassium ChromatesA

Potassium Citrate | %4

Potassium Cupro 1

Cyanide

Ya|

e

Ya

Ya

Ya

Ya

Ya

Ya

Ya

Ya

N

Ya

b Y4

EZ!

pYa

7N

HNBR

Ya

> > [e)

> >

>

> >

> > > >

> > >

PR %7
Yol Y2 e Yo V34
Yo Yol Yo
Y
Yol Yl Yol Yal V2
Vol Y3 Yo Yo V34
Vol Y2 e Yo V34
Yol Y4 e Yo V3
Vol 3 Yo Yo V3
Yol Y2 Yo Yo V34
Vol Y2 e Yo V34
Yol Y4 o Yo V3
Yol 4 o Yo V3
Vol Y2 Yo Yo V34
Vol Y2 e Yo V34
Yol Y4 o Yo V3
Yol 4 Yo Yo V¥a
Yol Y2 Yo Yo V31
Y Yo V2 2| W
Yol Y2 e Yo V34
Yol Y4 Y Yo V3
Yol V4 % Yo V2

Materials

=
[0 =
o | i[O
NWw| <<
vl 14 1 1

7

PTFE

1/2 1




Fluid

Potassium Cyanate | ¥4

Potassium Cyanide | /2
Potassium
Dichromate

Potassium
Diphosphate

Potassium v,

Ferricyanide
Potassium Fluoride | ¥4

Potassium
Glucocyanate

Potassium Hydroxide A

Potassium 1,

Hypochlorite

Potassium lodate Ya

Potassium lodide b7

Potassium 1
.FUBCJTVMGBY
Potassium vl
_FUBDISPNBUF¥
Potassium
.FUBTIJMJDBUF
Potassium

1
_POPDISPNBU¥

Potassium Nitrate | A

Potassium Nitrite Ya !

Potassium Oxalate | %4|

Potassium
Perchlorate

Potassium Per uoro A
Acetate

Potassium

3,
Permanganate 7

Potassium Peroxide

FKM
TPU

Ya

Ya

Ya

2 Ya

2| Ya

Ya

Ya

Ya

Ya

Ya

| v

Ya

Ya

%

%

7

Ya

Y

Y

EZ!

E7Z1

Y

Y

Y

E7Z1

Y

E7Z1

Y

Y

HNBR

Y A

1))

1/,

1)

k2

1))

FFKM
PTFE

14 A
14 A
14 A

14 A

14 A

14 A

14 A

14 A

14 A

14 A

14 A

II i
Q 2]
< =z

Potassium Persulfat% Yaf

Potassium Phosphat 1,
"DJE i

Potassium Phosphat

"MLBMJOF

Potassium
Pyrosulfate

Potassium Salts

Potassium Silicate

Potassium Sodium
Tartrate

Potassium Stannate
Potassium Stearate
Potassium Sulfate
Potassium Sul de
Potassium Sul te

Potassium Tartrate

Potassium
Thiocyanate

Potassium
Thiosulfate

Potassium
Triphosphate

Prestone Antifreeze

PRL-High Temp.
Hydr. Oll

Producer Gas
Propane

Propionaldehyde

fl/‘t

Potassium Phosphaﬂa1
%J 5SJ #BTJ0

Ya|

)

Ya

Ya

Ya

-

Ya

Ya

Ya

o Ya

o Ya

Ya

oA

VA

04
o m
l/2 l/ 1 b jl!

1

PTFE

N

Fluid @

oa)

z
Propionic Acid Ya
Propionitrile %
Propyl Acetate Yy A

Propyl Acetone or %,
n-Propyl Acetone 4

Propyl Alcohol b7

Propyl Nitrate Yy A

Propyl Propionate | %
Propylamine Y
Propylbenzene
Propylene $Z

Propylene Chloride

Propylene
Chlorohydrin

w

Propylene Dichloridel ¥4
Propylene Glycol Y

Propylene Imine

Propylene Oxide Y A

1ZESBVM F|¥%
1ZESBVM & Y4

1ZESBVM &4

1Z$ES"BVM 5!53/4

1ZESBVM &
& &

4|

Pyranol Transformer|
oll

Ya

Y5

Y

Y

1

Y

o Ya

N

Materials

S|> (o4 x
02 (o4 m
vl Al 4 1 Y

Yy

Y|

¥

Ya

Y

I
O
<

HNBR

/)

/)

| %

EZ!
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Fluid

Pyridine
Pyridine Oil

Pyridine Sulfate

Pyridine Sulfonic
Acid

1ZSPHBMMP
"DJE

1ZSPHBSE

1ZSPHBSE
Phosphate Ester

1ZSPHBSECIM
Water-in-Oil Emulsion

Pyroligneous Acid
Pyrolube

Pyrosulfuric Acid

Pyrosulfuryl Chloride A

Pyrrole

Pyruvic Acid
2VJOJEJOF
2VJOJOF

2VJOJOF #JT

2VJOJOF
Hydrochloride

2VJOJOF 4VN
2VJOJOF 5BS
2VJOJ[BSJO

2VJOPMJOF

NBR
EPDM
R
PTFE

(o4 x
@ (o4 m
2 Y h W

>;

Fluid

2VJOPOF

3BEJBUJPO
& 3BET

3B6OBUF
Rapeseed Oil
3FE -JOF
3FE 0JM
Resorcinol
Rhodium

Ribo avin

Ricinoleic Acid

3+ xo
3+ o
Rosin

31 .*- 3

Saccharin Solution

Sal Ammoniac
Salicylic Acid

4B OUBPGF

4FB 4&8BVWBS

Sebacic Acid

Selenic Acid

Selenous Acid

o HNBR
CR

9l \NBR

2 Y

2 Ya

2 Ya

MQ

Ya

K7

Y

‘A

FFKM
ACM
PTFE

>

Fluid

Sewage

4 (& 4IM
Fluid

4' (& 4IMJ
Fluid

4' (& 4*MJID
Fluid

41FMM 9" .JC
'JSF SFTJTU

Shell Alvania Grease

41FMM $BSOF
BOE

Shell Diala

41FMM *SVT

41FMNZESBY
BOE

41FMM .BDPN

41FMM 5F MR\
Base

41FMM 5FMM

41FMM 5FMM
1FUSPMFVN

41FMM 5FMM

41FMM 6.'
"SPNBUJD

Shellac

Silane

Silicate Esters
Silicon Fluoride
Silicon Tetrachloride

Silicon Tetra uoride

Materials

MQ
SBR
PTFE

N

> > >

>




Material
_ s o _ s @ ) s o

Fluid xia|S[o|l@ (o] DZEEE Fluid x|iQlsS(o|l@ (o] D:EEE Fluid x|ialsS[o|l@ (0] 04 =

dal¥la|ZxlS9 o|L|O| = dlaldla|Zzx|sS|O DL O dlal¥la|Z(x|=S|D m O

Z|WlL|—|[Z|Oo||= niL|lga Z|lW|L|—|T|Oo|L|= njiwlc|la Z|W|L|—|Z|Oo|L|= n <
Silicone Greases Vo i e s s VA Vel | 4 e W 1A | Y% Sodium Aluminate | Va| V4 Va| 4 Va| o A Al A A % Y B3 Sodium Citrate Vol o Ya| 3 Va| 15| 4 A| | A % W L3
Silicone Oils ol Y2 Yo Yo Vo Ml Ydl Yo V2 o Yo Vo |2 Yo gg#lal{em Aluminate Ya| Yol Ya| % Val Yol VA A| Y4 A % Y V34 Sodium Cyanamide | ¥4 Y4| Ya %l Ya| Y4 V4 A| Y V4 % Y 13
Silver Bromide il 4 vl Y Vel | A A 4 b ban Sodium Anthraquinong v, 1) v 5 14| 1 4 Al 14 14 e 1 Vo Sodium Cyanate | ¥a % Val % va 2| Y4 Al v v e b bau
Silver Chloride Vil Yol Vil % Yl ol Y4 Al YA Y% B 14 Sodium Antimonate | Ya| ¥4 Ya| % ¥4l Y2 4 Al 4 v % 1 b3 Sodium Cyanide | 4| ¥ w1 s e |Ye| 5| A W%
Silver Cyanide Yol Yol Ya| Y Val Yo VA Al Y A Y Yo 1 Sodium Arsenate Ya| Yol Ya| % Val Yo V4 Al Y A Y% Yo 13 Sodium Diacetate | Ya| ¥4| Ya| % Ya| Y4 V4 A| Yo V4 Y Yo 13
Silver Nitrate Al vl 4 Al ¥ % U 16 1o || %% Sodium Arsenite | Va| Y| Ya| 34 Y4l 15 YA A| 4 Y4 % U 134 gﬁﬁg“nrgtg"phe”y' vl o Yal % vl vel 4 Al el 4 % B 134
Silver Sulfate Vil ol Vol % Yal Yol A Al A % Y b3 Sodium Benzoate | ¥4 Y4 ¥ Yol Al 4 Al Y4 Y Yo Y34 Y% Sodium Diphosphate Ya| Yo Val 4 Y| Y| A Al sl v e Y bEs
Sinclair Opaline CX-1 1) 34/ 12l 14 1w A| 4 % % % % pa4 Y Sodium Bicarbonatet vl 14 1 | % o [ |%|%| 4 % % {3 Sodium Disiicate | va| Y val 4 ¥ v ¥4 Al 14 1 1 Voa
Skelly, Solvent B, C,|E/| ¥ /- Vi Yl V2 Yo Yo Y Yt Sodium Bichromate | Ya| %4| Ya| % Yal Y4 V4 A| Y4 4 Y% Y 13 Sodium Ethylate Ya| Yo Yal Y Vol Yo VA Al Yol Vi Y Yo 13
4LZESPM HYA ol Vi Y W Ve Vel A Y4 Vi Y Y Sodium Biuoride | Y4 Y| Ya ¥ Y4l Y VA A| Y VA % W 13 Sodium Ferricyanide Y| V4| Ya %l Ya| Y Vi Al Y Vi % W 13
4LZESPM v v Al Y4 % % vl 9 gi‘?s‘fj'lut';l‘ Bisulfateor | .,/ ) o) | Lo sl & Al A % . Sodium Ferrocyanide Ve Vi Vil 4 Vsl 4l A Al vk b s
ALZESPM -% | ¥ Y ¥ % Y Ve Vi Al Y Y % Y Sodium Bisul de Ya| Vol Ya| ¥ Yol 5| 2 Al Y| Y4 Yo U V3 Sodium Fluoride Yol Y4 1 A| Y i Al %l A % Y V3
Soap Solutions vl v WA| Y Al W % Y YAl Al % Sodium Bitartrate | Ya| Y| Ya| ¥ Yal Yo VA A| Y V4 % Y 13 Sodium Fluorosilicate ¥a| ¥4| Ya| %l Ya| Y4 4 A| Y4 4 Y% % 13
4PDPOZ-PCJM:31\1\‘3333 1 i Al 15 14 371 Al 15 14 14 1 1/, |1 i 15| 1/, 3/ 14| 16| 14 Al 14| 14 14 4
Type A 72l Y 2| Al V2 Al Al Y b Ya Y| YV Sodium Borate Al A% AlY Y2 % Yo Vo [Yol|Y| % Sodium Glutamate | Y4 4| Ya 3 Ya| Yo 4 Al Y4 4 % Ve /3
§$PDPO(SZF7BBT'7; YN vl ALl Al A % % % % pas v Sodium Bromate Y| Vol Ya| Y Yal o VA Al VA % Y 13 Sodium Hydride 7
Socony Vacuum |l 34l i 4 A v W K W Ye 9 Y Sodium Bromide | ¥4 ¥4 Val ¥4 Ya 2| A Al v 4w b bau Sodium Hydrogen | v,/ vl vl v vl | 4 A% 14 1 1 Vo
Soda Ash vl o | W e e || 4 % % e Sgdg,“géjﬁft}olnate Yol Y %yl i % e Ve e Y| Vol W Sodium Hydrosul de| ¥a| %4 Ya| %4 a| Y2l Y4 Al 4 Y4 % W 134
4PEJVN .PMUFO Yy Sodium Chlorate Al vl YAl Al A Al % Y4 % Y 184 % Sodium Hydrosul te | Y4 %4| Ya % Ya| Y4 4 A| Yo 4 Y% Y 13
Sodium Acetate Al ol v 3 Al Al 3| Y1 v 4 Y Yl Yy Sodium Chloride | %4 Y4 %%l ¥ ¥ w1 1 16 Y| 36 1 S°d'|§”,{}|gygr°x'de’ Alv Al Al A A Av| 4 v 1A| v 3
Sodium Acid Vil Yo vl % Yl Yol A Al Y4 % B 13U Sodium Chlorite W v vl % i Al v Y % Y 1B, Sodium Hypochlorite A| %4 4 % A| Al Al A v A| Al A | %
Bisulfate
Sodium Acid Fluoride Va| ¥4 Ya| % Yal 2| Y4 A| 4| 4 Y% 4 L34 ggfgfgeetate Vol Yol Va| 3 Yal Yol 4 Al 4 % Y b3 aggg‘gﬂosphm Vol Vol Vol 3 Ya| Yol YA Al vl 4 % Y b3
Sodium Acid Sulfate| Y4l ¥4 Y4l % Y4l Yol Y4 Al 4 v % Y b3 Sodium Chromate | Ya| % ¥a| %l Yl 2| 4 A| %4 Y4 % 4 V34 agggﬁ‘]osphite Yl Yol Vol 3 Wi Yol 4 A| el 4 % Y b3
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Fluid

Sodium Hyposul te
Sodium lodide

Sodium Lactate

Sodium
.FUBQIPTQIB

4PEJVN .FUB

4PEJVN .FUIZ

Sodium

POPQIPTQIBU*

Sodium Nitrate
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Housing construction

Gap widths
The limiting values for the gap at the non-pressurized side 'z i [ | When calculating the gap widths, the given play at th
of the seal are determinated by the pressure loading, by o 'il_ \ _"’“Eﬁ | HVJEF 06UUJ OH UPMFSBO DF B OE FM
the type of the seal and by the material of the seal. 1‘! T" ] e cylinder bore under pressure must be considered. Oth
" '\\"\‘ ——— TP s Antestusioning wise the permissible gap width will be exceeded with o
E \P\ P fset installation of the rod or piston. If the permissible g
£ o4 L P, XJEWBSFYDFFEFE UIFO FYUSVTJP FBS
s h “HH -F""--,,,_h curs at the back of the seal and this destroys the seal a
8 nd — —= a short period of time.
02
0 b

i

=) 13 0 3o 3 930 00 50 I
Pressure (Bar)
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Housing construction

Surface texture

General info Recommended surface nishes following gives typical values likely achieved with di eren
The texture of a surface against which a seal rubs has a dihe aim of all types of surface nishing is to provide a surfa Q SP D F TMEBEOMC RV B S JBFOQVHO P MDIIR V B N
gni cant e ect on friction, wear and seal life. Texture in this ce which causes the least wear to the seal. PGINBDIJOFBUWEBINBUFSBEB@BPDFTTF

contest refers both to surface roughness and to the patternRod seals, which seal against moving surfaces, can be damAs an example, optimum seal life with a hydraulic piston r¢d

of these irregularities. The former is capable of sampling-meged by ne abrasive particles which may adhere to arou TFBMJIJW¥IG @ IS PED J S DHWV/3/B/3D § P MOWFSY
asurement. Pattern can only be described empirically. gh surface. Rods should, therefore, have a low surface rouT IFEJ FBBTV S GEDDFGFUUFRSO "N 3B
ghness value, and a surface similar to the hard chrome and

i : ; ; ; :
OV a resistance to corrosion. The ideal surface roughness i I BTN
e "hrlﬁ.ﬂhbx /\h/\ J\\ Rt TPNFXIBSPVOEN 3BPS "N 3U Slknit v
] TR CARNLY Piston seals, which seal against the inner surface of a €ylinshaping ¥
—— - L der, are not subjected to the same extent to the action of jymmMJIoH V2
abrasive dirt particles entering from the atmosphere, and groaching v
The standard method of measuring roughness is by an-avecan, therefore, tolerate a rougher surface. The ideal surfac reaming v
rage value of the pro le variation from a centre line over a SPVHIOWEWNBEIPVOEN 3BPS "N 3U Boring v
SFGFSMPORUIIJTTOP XIS FOU SO F S B HIe operating pressure must also be taken into account ring v
$-"OP®PNNPPY/ZSFBBBEN when evaluating surface properties. At higher operating p;amond bored and turned v
Surface roughness may also be expressed in terms of maxpressure, the oil Im between the seal and the sealing sur i, jing ¥
mum roughness, depth or the distance between the peak GBDB1JOBPR | & S JDHEPBUGERY DRO ~
and the base line measurement over the sampling length.ditions of operation a surface quality which approaches the ,\, s 51, cvsosTioH v
.BYJINSWVHIQEFTJHDBEOENFBTVS@EF .Iower values given should be chosen. .  Lapping v
same units as Ra. Both values can be signi cant in determiThe surface in the seal housing, where the seal is stati b ;0 ¥
ning the optimum surface nish required for use with seal. TP VIBEVE VS GBABARBILA VM 3B S™N 3U o i ¥
Finishes from machining processes - Roughness with the common metal work processes -

Both the roughness and pattern of the surface nish produ
ced can vary widely with di erent machining processes. The

Lead-in chamfer

It is very important to ensure rounded lead-in chamfersthane, for instance. =

TFF 6HVSF XJUIPVU TIBS®B W B BETE BKhE tdbeS@ €ach item, the values recommended for : :
ging the sealing lips during the assembly of the cylinderdepth and length of chamfers are shown. A reduction of - L - | %
DPNQPOFOUT )PXFSEHFSDYMUT E VS Jhdval@g roay biddtB assembly problems. T e o e o fasiie P
tion, to damage some resistant materials such as polyure- piston introduction its introduction into the head

1JuUZ
E

D J




Installation

General assembly suggestions

The following are general rules for good installation valid bly with the same uid as used in the hydraulic system,t $IFDL UIF DPSSFDU PSJFOUBW
for all types of seals: or with a compatible one the uid direction

t5SPBWPJE EBNBHJOH UIF TFBMJOH tMJ G TREN 8K WH MPISRGMMB B OFEOT V S GB'BEFUBBUANKEM™ Z U BUWRRE FE® WU TB [T Z/NF
housing must have rounded chamfers. Sharp edges and this catalogue to make the tting of the seal easier and se, during the rst cycles, a leakage of a certain quant

burrs within the installation area of the seal must be re- to avoid assembly damages of uid could happen due to the settling of the seals
moved t "MMBSUT NVTU CF QFSGFDUMZ-DMBPBWRJIBD IGVNENBOUF®OM @BNBBF P-

t $IFDL QSFTFODF PG MFBE JO DI Blgs@GnNeSind3spl&teBoCani kird bf defect ting the cylinder assembly, don't exceed temperature
sharp and cutting edges t %VSJOH JOTUBMMBUJPO BWPJE VTJGHEQB8JIJOHFEQFSBUBBQTNFYBIM

t -VCSJDBUF CPUI TFBM BOE TJMEJGoH TVSGBDFT EVSJOH BTTFN etc.

Installation guidelines for rod seals

6TVBMEZBMT DBO CF BTTFNCMFE Ky UIPVU VTJOH TQFDJBM

tools. Rod seals with small diameter need the use of simThe rod seals can also be easily placed into closed housing l
ple assembly tools that can facilitate the assembly. Thesgrooves deforming them by hand or with a special tool to = -
tools, manufactured conveniently out of metal, shouldbe PCUBJO B SUGH LNENJMBSEIBQF TFF 6HVSF

adapted to the other equipment for the cylinder assem-

Installation guidelines for piston seals

——piston seal

6TVBMMZ QJTUPO TFBMT DBO CF- B 100l5 Manuf&diredicorvenidntlywoutdd idetdl Rould be ) expanding jacket
cial tools. Piston seals with a large radial section in relatiomdapted to the other equipment for the cylinder assem- rowsing=21 ™ i |
to the diameter should be slowly expanded and tted CMZ TFF 6HVSFUPRS¥ IFBUIOHESB
with simple tools that can facilitate the assembly. Theseadvantageous.

b
expanding mandrel L rounded
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Trouble shooting

Cause Action

t DIFDL BHBJOTU SFDPNONHRBDEBEUBQFFRGMEBM SFEVD|F JOU

t IJNQSPQFS BTTENCMZ pressure if necessary

t XSPOH TJ[F PG TFBM t DIFDL HFPNFUSJD TQFDJ6DBUJPO

High friction t QPPS TVSGBDF $0JTI t INQSPWF TVSGBDF 80JTI PS VTF B TFBM NBUFSJBM|DBQB
t FYDFTTJWF SVCCJOH TQFFE t EJOFSFOUNBZEM SERVJISFE
t FYDFTTJWF QSFTTVSF CFJOH TFBMFE t SFQMBDF TFBM XJUI B EJOFSFOU UZQF PS XJUI EJOFSFOL
t TFBM BUFEIPX PR/ U t

Stick-slip t QPPS TVSGBDF 60JTI t INQSPWF TVSGBDF 60JTI PS VTF B TFBM NBUFSJBM|DBQB
t JOBEFRVBUF MVCSJDBUJOH 6MN t BNFOE PQFSBUJOH DPOEJUJPOT PS DIBOHF TFBM UZQF F
t TEFBM 6 U UFEZSFS\PODEH t DIFDL PS VTF EPVCMF BDUJOH TFBM XIFO SFRVJSHE
t JOTV6DJFOU QSF MPBE t DIFDL HFPNFUSZ BOE QSF MPBE TQFDJ6DBUJPO

Excessive leakage  { TEFBM TISJOLBHF t DIFDL UIBU TFBM NBUFSJBM JT DPNQBUJCMF XJUI gNVJE
CTEBM XEBS tdasnfagenélBDF TM B P OG NEFGFBIT BMUF SO BIPISBN TIFF B URZEM JFI
t JODPSSFDU JOJUJBM BTTFNCMZ t SFQMBDF TFBM GPMMPXJOH NBOVGBDUVSF T BTTENCMZ J

Seal damage t TQJSBM GBJMWRBF3JBHOMIDBCMF t DIFDL HFPNFUSZ BMTP GRSIFBEQ QWU D BEI P B JOH
t FYUSVTJPO EBNBHF t SFEVDF FYUSVTJPO HBQ JO TFBM BTTFENCMZ PS JOPPSQF
t SVCCJOH t DIFDL HFPNFUSZ SFEVDF FYUSVTJPO HBQ JG OFDFTTBSZ
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Conversion Table
LENGTH VISCOSITY
— [ m | oom | m | in | | mec N | ieiT| P | o | S| o5t | i |
t 1Bt T
mm t P (poises)
Um t t t cP (centipoises)
in t St (stokes)
ft t cSt (centistokes)
mile t t t m2/s
ENERGY
PRESSURE ______
Joule (Nm)
_“____
Pa (N/n¥)
Mpa POWER
bar || ftlb/h ] ftlb/min
Kgf / cm? t t2 Watt (Nm/s)
atm t
ps FORCE
] .~ | kg [ Lbbra |
N (kg m/s?)
SPEED I’ng
| ms | wmin | kmh [ s ] inchess | mie/n [
m/s
m/min TEMPERATURE
km/h |l < [l - F ] k|
ft/s °C t o i, 0
inches/s °F ti$ ti, o
mile/h °K i $ ti'
61




General technical data
TOLERANCE CHART 1SO
e Shafs )
\ [mm]
1+3

>3 +6 -22

>6 +10 -22
>10 +18

>18 +30

>30 +50

>50 +65

>65 + 80

>80 + 100
>100 + 120
>120 + 140
> 140 + 160
>160 + 180
> 180 + 200
>200 +225
>225 +250
> 250 +280
>280 + 315
>315 + 355
> 355 +400
> 400 + 450
> 450 + 500
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Rob WIPERVITHEXTERNALIP

The function of the Aston Seals SA wiper ring
is to prevent introduction of dust, dirt and
foreign matter into the system.

This is achieved by a special wiper lip which
produces a very e ective cleaning action,
prevents the development of scores, protects
the guiding parts and extends the service life
of the axial moving rod seals.

An external sealing lip on the outside diameter
contacts the housing in order to prevent
moisture entering the groove.

The internal ribs give stability and prevent
twisting and sticking of the wiper in the
groove.

The material used to produce this wiper
is a polyurethane compound that ensures

excellent properties in case of dry run, an
increased wear-resistance and an extended

MATERIAL

Type Designation Hardness
Polyurethane  SEALPUR 93 93 °SHA

FIELD OF APPLICATION

Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
esme WMo
Temperatu re -200 |-150 [-100 |-50 0°c 50 100 150

e ™

Hydraulic oils (mineral oil based)

Fluids For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Suitable for rod seal system
Static surface Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

less 100
100+200
over200

service life due to good resistance against

ozone and radiation caused by weather

Any pressure loads on the back of the rings should be avoided.
Sharp edges and burrs within the installation area must be removed.

conditions. The above data are maximum values, they may be maintained for short

t

&YUFSOBMGPEBMAIOM IMYQ JOH periods and can not be used at the same time simultaneously.
protection

&YUFOEFE TFSWJDF MJGF
-PXOPTU TPMVUJPO
&YDFMMFOU XFBS SFTJTUBODF
4QBDF TBWJOH DPOTUSVDUJPO
/P DMPTF UBPEFEBFROOBT Z

&BTZ JOTUBMMBUJPO XJUIPVU FYQFOTJWEF
EIUIETES




Rob WIPERVITHEXTERNALIP

15°+20°
\
1 \
Dd 0 —  —  — || M -
| e
AN
- le?rL:?rdeeed and
rmax 0.4 rmax 0.4
S I N N A
SA 4 4 12.0 SA 30 38.6 33.0 SA 55/A 65.6 58.0
SA5/S 5 12.0 2.8 9.0 SA 30/A2 30 40.0 3.0 34.5 SA 55/C 55 66.0 5.0 61.8
SA 6/S 6 12.0 3.0 9.0 SA 32 32 40.6 5.3 35.0 SA 56 56 64.6 5.3 59.0
SA 8 8 14.6 3.8 11.0 SA 32/H 32 39.5 1.6 34.9 SA 56/A 56 66.6 53 59.0
SA 9/S 9 13.0 2.5 12.0 SA 35 35 43.6 53 38.0 SA 60 60 68.6 53 63.0
SA 10 10 16.6 3.8 13.8 SA 35/A 35 43.6 5.0 38.0 SA 60/A 60 70.6 5.3 63.0
SA 10/S 10 15.0 1.0 13.0 SA 35/A2 35 45.0 4.0 39.0 SA 60/S 60 70.6 55 66.0
SA 12 12 18.6 3.8 15.0 SA 36 36 44.6 53 39.0 SA 63 63 71.6 53 66.0
SA 13 13 19.6 3.8 16.0 SA 36/A 36 44.0 53 39.0 SA 63/A 63 73.6 53 66.0
SA 14 14 20.6 3.8 17.0 SA 38 38 46.6 53 41.0 SA 65 65 73.6 5.3 68.0
SA 15 15 21.6 3.8 18.0 SA 40 40 48.6 5.3 43.0 SA 65/A 65 75.6 5.3 68.0
SA 16 16 22.6 3.8 19.0 SA 40/H 40 47.5 1.6 42.9 SA 70 70 78.6 53 73.0
SA 16/A 16 22.5 3.0 19.0 SA 42 42 50.6 53 45.0 SA 70/A 70 82.6 7.1 76.0
SA 17 17 23.6 3.8 20.0 SA 43.7/A 43.7 51.7 53 46.7 SA 70/B 70 80.6 5.3 73.0
SA 18 18 24.6 3.8 21.0 SA 45 45 53.6 5.3 48.0 SA 70/D 70 76.0 5.3 72.0
SA 20 20 28.6 5.3 23.0 SA 45/A 45 55.6 5.3 48.0 SA 73/A 73 83.6 7.3 76.0
SA 20/A 20 26.0 34 23.0 SA 45/A2 45 60.0 4.2 53.0 SA 75 75 83.6 53 78.0
SA 22 22 30.6 53 25.0 SA 48 48 56.6 53 51.0 SA 75/A 75 87.2 7.1 81.0
SA 22/A2 22 30.6 2.2 25.0 SA 48/A 48 56.0 5.3 51.0 SA 78/A 78 90.0 7.5 83.0
SA 24 24 32.6 5.3 27.0 SA 50 50 58.6 5.3 53.0 SA 78/C 78 88.5 5.0 84.8
SA 24/A2 24 32.6 2.2 27.0 SA 50/A 50 60.6 53 53.0 SA 78/S 78 88.6 55 84.0
SA 25 25 33.6 53 28.0 SA 50/A2 50 65.5 4.2 58.0 SA 80 80 88.6 5.3 83.0
SA 25/H 25 325 1.6 27.9 SA 52 52 60.6 5.3 55.0 SA 80/A 80 92.6 7.1 86.0
SA 28 28 36.6 5.3 31.0 SA 55 55 63.6 5.3 58.0 SA 80/A2 80 90.0 2.15 84.6

SA



VS
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15°+20°

Lk
l

M

7

——

™

rmax 0.4

Rounded and
burr free

rmax 0.4

SA 85
SA 85/A
SA 90
SA 90/C
SA 90/D
SA 95
SA 99/S
SA 100
SA 105
SA 105/A
SA 105/C
SA 110
SA 115
SA 115/B
SA 120
SA 120/A
SA 120/s
SA 125
SA 125/A
SA 130
SA 135
SA 140
SA 140/A
SA 141/S

85

90

90

90

95

99
100
105
105
105
110
115
115
120
120
120
125
125
130
135
140
140
141

97.2

93.6
102.2

98.2

98.6
107.2
109.6
112.2
117.2
113.6
116.0
122.2
127.2
123.2
132.2
128.6
130.6
137.2
140.2
142.2
147.2
152.2
148.6
151.6

5.3
7.1
5.3
5.3
7.1
5.5
7.1
7.1
5.3
5.0
7.1
7.1
5.3
7.1
5.3
55
7.1
10.1
7.1
7.1
7.1
5.3
5.5

91.0

88.0

96.0

93.0

93.0
101.0
105.0
106.0
111.0
108.0
111.8
116.0
121.0
118.0
126.0
123.0
126.0
131.0
132.6
136.0
141.0
146.0
143.0
147.0

SA 145
SA 150
SA 150/B
SA 155
SA 160
SA 162/S
SA 170
SA 180
SA 183/S
SA 190
SA 190/A
SA 200
SA 207/S
SA 210
SA 220
SA 230
SA 240
SA 245
SA 250

Inch sizes

SA 1500 1875

150
150
155
160
162
170
180
183
190
190
200
207
210
220
230
240
245
250

38.1

157.2
162.2
158.2
169.2
175.2
172.6
185.2
195.2
193.6
205.2
210.0
215.2
217.6
225.2
235.2
245.2
255.2
260.2
265.2

47.6

7.1
5.3
7.1
10.1
5.5
10.1
10.1
5.5
10.1
10.1
10.1
5.5
10.1
10.1
10.1
10.1
10.1
10.1

4.75

151.0
156.0
153.0
162.0
168.0
168.0
178.0
188.0
189.0
198.0
200.0
208.0
213.0
218.0
228.0
238.0
248.0
253.0
258.0

42.1







RobwipeER

The function of the Aston Seals SAF wiper ring t

is to prevent introduction of dust, dirt and
foreign matter into the system.

This is achieved by a special wiper lip which
produces a very e ective cleaning action,
prevents the development of scores, protects
the guiding parts and extends the service life
of the axial moving rod seals.

The material used to produce this wiper

is a polyurethane compound that ensures
excellent properties in case of dry run, an
increased wear-resistance and an extended
service life due to good resistance against
ozone and radiation caused by weather
conditions.

t
t
t

MATERIAL

Type Designation Hardness
Polyurethane  SEALPUR 93 93 °SHA

FIELD OF APPLICATION

Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
esme WMo
Temperatu re -200 |-150 [-100 |-50 0°c 50 100 150

e ™

Hydraulic oils (mineral oil based)

Fluids For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Suitable for rod seal system
Static surface Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

less 100
&YUFOEFE TFSWJDF MJGF 1002200

-PXOPTU TPMVUJPO over200
) Any pressure loads on the back of the rings should be avoided.
&YDFMMFOU XFBS SFTJTUBO Dsﬁarpyepdges and burrs within the installatior?area must be removed.
above data are maximum values, they may be maintained for short
4QBDF TBWJOH DPOTUSVDU]J II)heperiods and can not be used at the sgme t)i/me simultaneously.
/[P DMPTF UBPSMBRHEBROIOBT Z

&BTZ JOTUBMMBUJPO XJUIPVU FYQFOTJWF
auxiliaries




Rob wiPER

L Q
15°+20°
\
|
D d ~y—m — M -
—— S
- Rounded an
rmax 0.4 r max 0.4

T N N N
SAF 8 14.6 11.0 SAF 30/C 39.2 33.2 SAF 60/A/T 70.6 63.0
SAF 12/A 12 17.0 2.9 15.0 SAF 30/T 30 38.6 5.2 33.0 SAF 63/A/T 63 73.6 5.2 66.0
SAF 14 14 20.6 3.8 17.0 SAF 32 32 40.6 5.3 35.0 SAF 63/B 63 73.0 6.3 70.0
SAF 15 15 21.6 3.8 18.0 SAF 32/T 32 40.6 5.2 35.0 SAF 65 65 73.6 53 68.0
SAF 16 16 22.6 3.8 19.0 SAF 35 35 43.6 53 38.0 SAF 65/A/T 65 75.6 52 68.0
SAF 16/C 16 25.0 4.5 19.0 SAF 35/B 35 439 6.3 38.0 SAF 65/B 65 72.6 2.3 68.0
SAF 16/D 16 21.0 3.8 19.0 SAF 35/T 35 43.6 5.2 38.0 SAF 65/C 65 77.0 3.2 70.0
SAF 18 18 24.6 3.8 21.0 SAF 36 36 44.6 53 39.0 SAF 65/D 65 77.6 7.3 70.0
SAF 20 20 28.6 53 23.0 SAF 38/T 38 46.6 5.2 41.0 SAF 70 70 78.6 53 73.0
SAF 20/B 20 29.0 35 23.0 SAF 40 40 48.6 53 43.0 SAF 70/BIT 70 80.6 5.2 73.0
SAF 20/C 20 29.0 4.5 23.0 SAF 40/A 40 52.0 3.2 45.0 SAF 70/C 70 78.6 6.3 73.0
SAF 20/T 20 28.6 5.2 23.0 SAF 40/T 40 48.6 52 43.0 SAF 75/T 75 83.6 52 78.0
SAF 22/A 22 31.0 4.5 25.0 SAF 42 42 50.6 53 45.0 SAF 78/B 78 86.0 5.0 81.0
SAF 22/B 22 27.0 3.0 24.5 SAF 45 45 53.6 53 48.0 SAF 80/A/T 80 92.2 7.0 86.0
SAF 22/T 22 30.6 5.2 25.0 SAF 45/AIT 45 55.6 5.2 48.0 SAF 97/AIT 97 105.6 5.2 100.0
SAF 25 25 33.6 5.3 28.0 SAF 45/B 45 56.0 35 50.0 SAF 110 110 122.2 7.1 116.0
SAF 25/A 25 34.2 4.5 28.2 SAF 48/AIT 48 60.6 5.2 54.0 SAF 111/A 111 126.0 6.8 118.0
SAF 25/S 25 33.6 5.0 28.0 SAF 50 50 58.6 53 53.0 SAF 118/B 118 126.0 5.0 121.0
SAF 25/T 25 33.6 5.2 28.0 SAF 50/A/T 50 60.6 5.2 53.0 SAF 124/A 124 139.0 6.8 131.0
SAF 28 28 36.6 5.3 31.0 SAF 50/B 50 58.6 6.3 53.0 SAF 135/A 135 150.0 9.5 145.0
SAF 28/A 28 33.6 3.2 30.6 SAF 55 55 63.6 53 58.0 SAF 140/B 140 155.0 6.8 147.0
SAF 28/T 28 36.6 5.2 31.0 SAF 55/A/T 55 65.6 5.2 58.0 SAF 142/A 142 151.6 53 146.0
SAF 30 30 38.6 5.3 33.0 SAF 55/B 55 63.6 4.3 58.0 SAF 142/B 142 153.6 6.3 147.0
SAF 30/B 30 42.0 3.2 34.4 SAF 60 60 68.6 5.3 63.0 SAF 143/B 143 151.0 55 146.0

SAF
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b
15°+20°
\
1
o J L — M
- S
\
L Rounded and
= burr free
r max 0.4 rmax 0.4

SAF 145/B
SAF 150/C
SAF 155/A
SAF 160/A
SAF 170/A
SAF 186/A
SAF 200/A
SAF 216/A

Inch sizes

SAF 1000
SAF 3000
SAF 6500
SAF 7000

150
155
160
170
186
200
216

25.4
76.2
165.1
177.8

160.0
165.0
170.0
175.0
185.0
201.0
215.0
231.0

33.02

88.9

190.5
203.2

9.5
6.8
9.5
6.8
6.8
9.5
6.8

4.1
6.3
12.7
12.7

155.0
160.0
162.0
170.0
177.0
193.0
210.0
223.0

28.4
83.9
182.9
195.6

SAF







RoD WIPERVITHEXTERNALIPFORHEAV YAPPLICATIONS

The function of the Aston Seals SAP wiper ring cial polyester resin that ensures excellent prop-
erties in case of heavy applications, an increase
wear-resistance and an extended service life.

is to prevent introduction of dust, dirt, foreign
matter and heavily deposited ice and mud into
the system.

This is achieved by a special wiper lip which pro-
duces a very e ective cleaning action, prevents
the development of scores, protects the guiding
parts and extends the service life of the axial
moving rod seals.

An external sealing lip on the outside diameter
contacts the housing in order to prevent mois-
ture entering the groove.

The internal ribs give stability, back pumping
ability and prevent sticking of the wiper in the
groove.

The material used to produce this wiper is a spe-

MATERIAL

Hardness
55 °ShD

Designation
SEALITE 55

Type
Thermoplastic
polyester resin

FIELD OF APPLICATION

Om/s |2 4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
-150 |-100 |-50 0°c 50 100

Hydraulic oils (mineral oil based)
For other uids contact our technical department

Temperature

o 150
~40°C = +110°C| ||| |

Fluids

SURFACE ROUGHNESS

Dynamic surface
Static surface

Suitable for rod seal system
Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

less 100
100+200
over200

Any pressure loads on the back of the rings should be avoided.
&YUFSOBMGIPEBMRIEONH IN?YQ J O H Sharp edges and burrs within the installation area must be removed.

protection The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.
4V I GBPGMBAW Z BQQMJIDBUJPOT
#BDL QVNQJOH BCJMJUZ
&YUFOEFE TFSWJDF MJGF
-PXDPTU TPMVUJPO
&YDFMMFOU XFBS SFTJTUBODEF
4Q0BDF TBWJOH DPOTUSVDUJPO

&BTZ JOTUBMMBUJPO XJUIPVU FYQFOTJWEF
auxiliaries

t

t
t
t
t
t
t
t




RoD WIPERVITHEXTERNALIPFORHEAV YAPPLICATIONS

— SAP

SAP

O
- Q) —————
|
|
|
|
|
<
|

Rounded and

— burr free

r max 0.4 r max 0.4
SAP 20285 28.0 25.5 SAP 65 75 5.3 75.0 68.0
SAP 22305 22 30.0 5.0 27.5 SAP 7078 5 70 78.0 5.0 75.5
SAP 25335 25 33.0 5.0 30.5 SAP 70 80 6.3 70 80.0 6.3 77.0
SAP 28365 28 36.0 5.0 335 SAP 70 80.6 5.3 70 80.6 5.3 73.0
SAP 30 38 5 30 38.0 5.0 35.5 SAP 7082.2 7.2 70 82.2 7.2 76.0
SAP 32405 32 40.0 5.0 37.5 SAP 8090 6.3 80 90.0 6.3 87.0
SAP 35435 35 43.0 5.0 40.5 SAP 90 100 6.3 90 100.0 6.3 97.0
SAP 36445 36 44.0 5.0 41.5 SAP 90 102.2 7.1 90 102.2 7.1 96.0
SAP 40 48 5 40 48.0 5.0 455 SAP 100 110.6 5.3 100 110.6 5.3 104.0
SAP 45535 45 53.0 5.0 50.5 SAP 100 112.2 71 100 112.2 7.1 106.0
SAP 45 55.6 5.3 45 55.6 5.3 48.0 SAP 100 115 9.5 100 115.0 9.5 110.0
SAP 50585 50 58.0 5.0 55.5 SAP 110 122.2 7.1 110 122.2 7.1 116.0
SAP 50 60.6 5.3 50 60.6 5.3 53.0 )
SAP 55 65 5.3 55 65.0 5.3 61.0 Inch sizes
SAP 55 65 6.3 55 65.0 6.3 61.0
SAP 56 66 6.3 56 66.0 6.3 63.0 SAP 1250 1625 0187 31.75 41.28 4,75 37.97
SAP 60 70 5.3 60 70.0 5.3 66.0 SAP 1500 1875 0187 38.10 47.63 4.75 44.32
SAP 63 73 6.3 63 73.0 6.3 70.0 SAP 2000 2500 0250 50.80 63.50 6.35 59.10
SAP 63 73.6 5.3 63 73.6 53 66.0
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Rob WIPERVITHSHOULDER

The function of the Aston Seals SAG wiper
ring is to prevent introduction of dust, dirt and
foreign matter into the system.

This is achieved by a special wiper lip which
produces a very e ective cleaning action,
prevents the development of scores, protects
the guiding parts and extends the service life
of the axial moving rod seals.

A ush tting with the outside diameter re-
duces moisture entering the groove.

The internal ribs give stability and prevent
twisting and sticking of the wiper in the
groove.

The material used to produce this wiper is a
polyurethane compound that ensures excel-

lent properties in case of dry run, an increasec
wear-resistance and an extended service life
due to good resistance against ozone and
radiation caused by weather conditions.

t &YUFOEFE TFSWJDF MJGF

t &YUFSOBM @ VB IHPWPE] OV T
protection

-PXOPTU TPMVUJPO

MATERIAL

Hardness
93 °ShA

Designation
SEALPUR 93

Type
Polyurethane

Y

Speed
0.8 m/s

FIELD OF APPLICATION

W/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘

-200

-150 |-100 |-50 0°c 50 100

Hydraulic oils (mineral oil based)
For other uids contact our technical department

Temperature

150
—40°C + +100°C ‘

Fluids

SURFACE ROUGHNESS

Dynamic surface
Static surface

Suitable for rod seal system
Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

less 100
100+200
over200
Any pressure loads on the back of the rings should be avoided.
Sharp edges and burrs within the installation area must be removed.

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.
HON|

&YDFMMFOU XFBS SFTJTUBODF

4QBDF TBWJOH DPOTUSVD
/P DMPTF UBRPMHSBFROOBTS Z

&BTZ JOTUBMMBUJPO XJUI
ries

UJprpoO

PVU FYQFOTJWF BVYJMJB




N T T T T

SAG 6
SAG 7
SAG 10/A
SAG 12
SAG 14/A
SAG 16
SAG 16/A
SAG 16/B
SAG 18
SAG 20
SAG 22
SAG 24
SAG 25
SAG 25/A
SAG 25/B
SAG 28
SAG 30
SAG 30/A
SAG 30/B
SAG 32
SAG 35
SAG 36
SAG 38
SAG 40

7
10
12
14
16
16
16
18
20
22
24
25
25
25
28
30
30
30
32
35
36
38
40

11
16
20
20
24

20.7

20.7
26
28
30
32
33

336
31
36
38
36

47,5
40
43
44
46
48

2 10
2.6 14

4 18
2.6 18

4 22
3.7 19 0.8

19 0.8

24

26

28

30

31
31.4

29

34

36

34
45.5 1

38

41

42

44

46

[l S el N

N
[N

N N N N N I T . N TS N N N NN
PR PRPPRPRopRPRRR PR BERR

SAG 42
SAG 45
SAG 50
SAG 54
SAG 55
SAG 56
SAG 60
SAG 63
SAG 65
SAG 70
SAG 75
SAG 80
SAG 85
SAG 90
SAG 90/A
SAG 97/B
SAG 100
SAG 100/A
SAG 110
SAG 110/A
SAG 110/B
SAG 118/B
SAG 120
SAG 120/A

45
50
54
55
56
60
63
65
70
75
80
85
90
90
97
100
100
110
110
110
118
120
120

53
58
62
63
64
68
71
73
78
83
88
93
98
100
107
108
108
122
120
118
128
132
132

o o o
I T e U = N N N N N N N N N

® o
N o1

[~ A
-
15°+20°
D d —y————m -
— Rounded and
\burr free
rmax 0.4 rmax 0.4

51
56
60
61
62
66
69
71
76
81
86
91
96
96
103
106
103.5
119
116
116
124
129
125

N
mMoONP MO RMRPNNOMRPRRRRERRRERERERRR

N -

SAG 132/A
SAG 137/A
SAG 140/A
SAG 140/B
SAG 152/A
SAG 172/A
SAG 194/A

Inch sizes

SAG 3000

137
140
140
152
172
194

76.2

Rob WIPERVITHSHOULDER

SAG

147
152
150
162
182
204

86.2

5.5
8.2

7
5.5
5.5
5.5

3.1

143
145
146
158
178
200

82.5

SAG

TN P AN SN N I T N S K U

NN G NN

19

75



Rob WIPERVITHEXTERNAELAP

MATERIAL

Type Designation Hardness
Polyurethane  SEALPUR 93 93 °SHA

FIELD OF APPLICATION

Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
esme WMo
Temperatu re -200 |-150 [-100 |-50 0°c 50 100 150

e ™

Hydraulic oils (mineral oil based)

Fluids For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Suitable for rod seal system
Static surface Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

less 100
100+200
over200

The function of theAston SealSAC wiper ring isto  The material used to produce this wiper is a
prevent introduction of dust, dirt and foreign matter  polyurethane compound that ensures excellent
into the system, to protect the guiding parts and to  properties in case of dry run, an increased wear-
extend the service life of the axial moving rod seals. resistance and an extended service life due to good Any pressure loads on the back of the rings should be avoided.

e . resistance against ozone and radiation caused b Sharp edges and burrs within the installation area must be removed.
This is achieved by: L y The above data are maximum values, they may be maintained for short
- a special wiper lip which produces a very e ective weather conditions. periods and can not be used at the same time simultaneously.

cleaning action and prevents the developmentof t &Y UBBOQPEBCTPP¥YBEFBHBPOTU
scores. moisture entering the groove
an external ap which covers the gland housing, 4V JUBRBEBEOBEBWDWISPONFOUT

preventing the slurry retention and the ingress of 1BS U JDV.MEESEES DIIVBIND EFS T
contamination around the outside, as happens in

traditional wipers. &Y U F DES WAUEH

An additional external sealing lip on the outside #BOUNQBTCHMJIUZ

diameter as a further protection against moisture &YDFYABROSFTITUBODE
entering the groove. 4QBDF DBWIOBVDUJIPO

The internal ribs give stability, prevent twisting and A
sticking of the wiper in the groove as well as release A EUEAT DI Lz AL IS ORI A J B ST

back-pressure between the rod seal and the wiper.




RoD WIPERVITHEXTERNAELAP

L -~ A
S SAC

Z 15°+20°

— N Rounded and
\ burr free
r max 0.4 rmax 0.4

SAC 3545 6.3 45.0 42.0

SAC 3644 5 36 44.0 5.0 41.5 1.5
SAC 40485 40 48.0 5.0 45.5 15
SAC 45 53 5 45 53.0 5.0 50.5 15
SAC 50 58 5 50 58.0 5.0 55.5 15

SAC 56 66 6.3 56 66.0 6.3 63.0 15
SAC 60 70 6.3 60 70.0 6.3 67.0 15
SAC 63 736.3 63 73.0 6.3 70.0 15
SAC 70 82.6 8 70 82.6 8.0 78.4 2.0
SAC 8090 6.3 80 90.0 6.3 87.0 15
SAC90102.271 90 102.2 7.1 96.0 2.8

SAC



SNAPFITRODWIPERFORMEDIUMHEAV YDUTYAPPLICATION

MATERIAL

Type Designation Hardness
Thermoplastic SEALITE 63 63 °ShD
polyester resin

FIELD OF APPLICATION

Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
esme WMo
Temperatu re -200 |-150 [-100 |-50 0°c 50 100 150

e ™

Fluids Hydraulic oils (mineral oil based)
For other uids contact our technical department
SURFACE ROUGHNESS

Dynamic surface Suitable for rod seal system
Static surface Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

The function of the Aston Seals SAW wiper increased wear-resistance and an extended less 100

ring is to prevent introduction of dust, dirt, service life. :;82;220000

foreign matter and heavely deposited ice and o £ 7 5 |y ETROEB QCOURI T 1PV TJIOH " Any pressure loads on the back of the rings should be avoided,
mud into the system. Sharp edges and burrs within the installation area must be removed.

This is achieved by a special wiper ipwhich Y3 BRI VI 1B 2 8 QT e e e meime armnancousy "
produces a very e ective cleaning action, &YUFOEFE TFSWJDF MJGF
prevents the development of scores, protects _PYOPTU TPMVUJPO

the guiding parts and extends the service life
of the axial moving rod seals. &YDFMMFOU XFBS SFTJTUBODF

This type of wiper is designed to snap t into 4QBDF TBWJOH DPOTUSVDUJPO

its housing. To work properly it is important &BTZ JOTUBMMBUJPO XJUIPVU FYQFOTJWF
that its assembly is done with care. auxiliaries

The material used to produce this wiper is a
special polyester resin that ensures excellent
properties in case heavy applications, an




SNAPFITRODWIPERFORMEDIUMHEAV YDUT YAPPLICATION

el SAW

- —r1.5
15°+20°

anl

— Rounded and
burr free
r max 0.4J \ rmax 0.2
SAW 16 16 26.0 4.5 6.5 24.5
SAW 18 18 28.0 4.5 6.5 26.5
SAW 20 20 33.0 6.0 8.5 31.5
SAW 22 22 35.0 6.0 8.5 335
SAW 25 25 38.0 6.0 8.5 36.5
SAW 28 28 41.0 6.0 8.5 39.5
SAW 30 30 43.0 6.0 8.5 41.5
SAW 32 32 45.0 6.0 8.5 435
SAW 36 36 49.0 6.0 8.5 47.5
SAW 40 40 53.0 6.0 8.5 51.5
SAW 45 45 58.0 6.0 8.5 56.5
SAW 50 50 63.0 6.0 8.5 61.5
SAW 55 55 68.0 6.0 8.5 66.5
SAW 56 56 69.0 6.0 8.5 67.5
SAW 60 60 73.0 6.0 8.5 71.5
SAW 63 63 76.0 6.0 8.5 74.5
SAW 65 65 78.0 6.0 8.5 76.5
SAW 70 70 83.0 6.0 8.5 81.5
SAW 80 80 93.0 6.0 8.5 91.5
SAW 90 90 103.0 6.0 8.5 101.5

SAW 100 100 113.0 6.0 8.5 111.5

SAW



RoD BFDIRECTIONAWIPER

MATERIAL

Type Designation Hardness
Polyurethane  SEALPUR 93

FIELD OF APPLICATION

Pressure Obar |100 200 300 400 500 600 700
15 bar IR

Speed Omis ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
0.8 mis H
Temperature |79 90, [100 190 [0 [0 [109, |10
et T |

Hydraulic oils (mineral oil based)
For other uids contact our technical department

Fluids

SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5um
Static surface Ra 1.6 um Rt 6.3 pm

. . . o . LEAD-IN CHAMFERS
The functions of the Aston Seals SAB bi-direc- The material used to produce this wiper is a

tional rod wiper are: polyurethane compound that ensures excellent Smin

- to prevent introduction of dust, dirt and properties in case of dry run, an increased wea less 100 5 mm
foreign matter into the system; this is achieved resistance and an extended service life due to 100+200 7 mm
by a special wiper lip which produces a good resistance against ozone and radiation over200 10 mm
very e ective cleaning action, prevents the caused by weather conditions. To avoid damaging the sealing lips during installation, housing must have
development of scores, protects the gwdlng 3EUBJOJOH SETJEVBM PJM &rfgd chamfers. Sharpseeglgr%igtngebérr;sov\yggfn the installation area ef tf
parts and extends the service life of the axial

&YUFOEFE TFSWJDF MJGF The above data are maximum values, they may be maintained for short

moving rod seals. periods and can not be used at the same time simultaneously.
- to retain residual oil Im on the rod; the *OTFOURMWBNBUVSBM EFgFDUJPOT

asymmetric lips are designed to di erentiate &YDFMMEFOU XFBS SFTJTUBODEF

the behawouroftr_le Ilpson thestatlcand 4AQBDF TBWJOH DPOTUSVDUJPO
dynamic surfaces: the static lips are exible

and more sensitive to pressure uctuations; /P DMPTF UBPSBHREBRODOBT Z

the dynamic lip is shorter and stronger &BTZ JOTUBMMBUJPO XJUIPVU FYQFOTJWF
to concentrate load against the dynamic auxiliaries
surface.




\

SAB 10/ISO
SAB 10 20 6
SAB 12

SAB 12 26 6.6

SAB 14
SAB 14/ISO
SAB 16/A
SAB 17
SAB 18
SAB 20
SAB 22
SAB 22/1ISO
SAB 25
SAB 25/A
SAB 28
SAB 28/1ISO
SAB 30
SAB 30/A
SAB 30/B
SAB 32

* Open groove assembly

10
12
12
14
14
16
17
18
20
22
22
25
25
28
28
30
30
30
32

16.0
20.0
18.6
26.0
20.6
20.0
24.0
23.6
24.6
28.6
30.6
28.0
33.6
33.0
36.6
36.0
38.6
38.0
38.0
40.6

125
6.5 14.0*
3.8 15.0
7.0 15.0*
3.8 19.0
4.0 16.5
5.0 20.3
3.8 22.0
3.8 21.0
5.3 23.0
5.3 25.0
4.0 245
5.3 28.0
4.8 29.3
5.3 31.0
5.0 31.0
5.3 33.0
5.0 33.0
5.8 34.0
5.3 35.0

SAB 32/ISO
SAB 35
SAB 36
SAB 36/1ISO
SAB 37
SAB 38
SAB 40
SAB 40/1ISO
SAB 42
SAB 45
SAB 45/ISO
SAB 50
SAB 50/A
SAB 50/1ISO
SAB 55
SAB 55/A
SAB 56/1ISO
SAB 60
SAB 60/1ISO
SAB 63

35
36
36
37
38
40
40
42
45
45
50
50
50
55
55
56
60
60
63

40.0
43.6
44.6
44.0
45.6
46.6
48.6
48.0
50.6
53.6
53.0
58.6
58.0
58.0
63.6
65.0
66.0
68.6
70.0
71.6

5.3
5.3
5.0
5.3
5.3
5.3
5.0
5.3
5.3
5.0
53
4.0
5.0
5.3
6.0
6.0
5.3
6.0
5.3

e
15°+20°
\
|
D d J———————m—— : M
- S
Ny
—~— 3PVOEFE BOE
\ burr free
rmax 0.4 rmax 0.4

35.0
38.0
39.0
39.0
40.0
41.0
43.0
43.0
45.0
48.0
48.0
53.0
53.0
53.0
58.0
58.0
59.0
63.0
63.0
66.0

SAB 63/ISO
SAB 65
SAB 65/A
SAB 70
SAB 70/1ISO
SAB 75
SAB 78/A
SAB 80
SAB 80/1ISO
SAB 82/A
SAB 85
SAB 90
SAB 90/ISO
SAB 100
SAB 100/A
SAB 104
SAB 110
SAB 129
SAB 154
SAB 180

65
65
70
70
75
78
80
80
82
85
90
90
100
100
104
110
129
154
180

RoD BFDIRECTIONAWIPER

SAB

73.0
73.6
75.0
78.6
80.0
83.6
88.2
88.6
90.0
94.2
97.2
102.2
100.0
112.2
110.0
116.2
122.2
141.2
166.2
192.2

5.3
6.0
5.3
6.0
5.3
7.1
5.3
6.0
7.1
7.1
7.1
6.0
7.1
6.0
7.1
7.1
7.1
7.1
7.1

66.0
68.0
68.0
73.0
73.0
78.0
84.0
83.0
83.0
88.0
91.0
96.0
93.0
106.0
103.0
110.0
116.0
135.0
160.0
186.0

SAB

81



RoD BFDIRECTIONAWIPERVITHSHOULDER

MATERIAL

Type Designation Hardness
Polyurethane  SEALPUR 93 93 °SHA

FIELD OF APPLICATION

Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
esme WMo
Temperatu re -200 |-150 [-100 |-50 0°c 50 100 150

e ™

Hydraulic oils (mineral oil based)

Fluids For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5 um
Static surface Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

The functions of the Aston Seals SAD bi-directional be provided in front of the double wiper in order to less 100

rod wiper are: avoid pressure build-up between seal and wiper. 100+220000
- to prevent introduction of dust, dirt and foreign  The material used to produce this wiper is a polyu over _ _
matter into the system; this is achieved by a rethane compound that ensures excellent proper Any pressure loads on the back of the rings should be avoided.

; : : : : N ' } Sharp edges and burrs within the installation area must be removed.
special wiper lip which produces a very e ective ties in case of dry run, an increased wear-resistance—= E gd : . ek _—
cleaning action, prevents the development of 4 ded o life d 4 resi : e above data are maximum values, they may be maintained for shor

' and an extended service lite due to good resistance periods and can not be used at the same time simultaneously.

scores, protects the guiding parts and extends  against ozone and radiation caused by weather
the service life of the axial moving rod seals. conditions.

to retain residual oil Im on the rod; the t 3FUB SG IO B \BEMW
asymmetric lips are designed to di erentiate the . . .
behaviour of the lips on the static and dynamic t External ush tting for a good housing protection
surfaces: the static lips are exible and more t &Y UF DESWAIISH

sensitive to pressure uctuations; the dynamic *OTFOUR U SWBEERSFBNJIPOT

lip is shorter and stronger to concentrate load &YDENRABEOSETIJTUBODEF

against the dynamic surface. 4QBDF DPWIOBVDUJPO

This wiper is preferably used in conjunction with /DM RJPAV F SBSBFTFETTBS Z
a rod seal with a hydrodynamic back-pumping . . ] . "
function (i.e. XB). Easy installation without expensive auxiliaries

We recommend in any case a pressure release hold




RoD BFDIRECTIONAWIPERVITHSHOULDER

7 SAD

| 15°:20°
1

L g
|

O

—— S

~— 3PVOEFE BOE
\ burr free
rmax 0.4 r max 0.4
20 28 4 26

SAD 20 2
SAD 25 25 33 4 31 2
SAD 30 30 38 4 36 2
SAD 35 35 43 4 41 2
SAD 40 40 48 4 46 2
SAD 45 45 53 4 51 2
SAD 50 50 58 4 56 2
SAD 60 60 68 4 66 2
SAD 70 70 78 4 76 2
SAD 80 80 88 4 86 2
SAD 90 90 98 4 96 2
SAD 100 100 108 4 106 2
SAD 120 120 132 5.5 129 2.7

SAD



Rob WIPERVITHMETALCAGEFOROPENGROOVRSSEMBLY

MATERIAL

D Type Polyurethane
Designation SEALPUR 93
Hardness 93 °ShA

Not alloyed steel

NO/4VS

FIELD OF APPLICATION

Speed Omis ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
T
Temperature |77 [0, [199 20 [oC [0 |10, [0
et T ===

Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Suitable for rod seal system
Static surface Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

The function of the Aston Seals SAF/GM wiper ozone and radiation caused by weather
ring is to prevent introduction of dust, dirt conditions. min

and foreign matter into the system. This is less 100
achieved by a special wiper lip which produces (&8 T2 DEOTUS VD UIEONIEVE 100+200

a very e ective cleaning action, preventsthe t 5JHIU 0 bl J©OP WIF over200

development of scores, protects the guiding t &YUFOEFE TESWJDE MJGE Payattention tothe groove “D" diameter because, if larger, the wiper coul

parts and extends the service life of the axial bele evieuluan koI

. . Any pressure loads on the back of the rings should be avoided.
moving rod seals. PXOPTU TPMVUJPO Sharp edges and burrs within the installation area must be removed.

- - : . ) above data are maximum values, they may be maintained for short
A ush tting with the outside diameter of the &YDFMMFOU XFBS SFTJTUBOD® periods and can not be used at the i simultaneously.

metal cage prevents moisture from entering A4QBDF TBWJOH DPOTUSVDUJPO
the groove.

The material used to produce the wiper
element is a polyurethane compound that
ensures excellent properties in case of dry run,
an increased wear-resistance and an extended
service life due to good resistance against




SAF 14 22 4.5/GM
SAF 15 23 4.5 /GM
SAF 16 22 4.5/GM
SAF 16 24 4.5 IGM
SAF 16 26 5 /GM
SAF 18 26 4.5 /GM
SAF 20 30 4 /GM
SAF 20 30 6 /GM
SAF 22 32 5/GM
SAF 25 35 6 /GM
SAF 28 38 6 /GM
SAF 30 40 5/GM
SAF 30 40 6 /GM
SAF 32 42 6 /IGM
SAF 35 45 6 /IGM
SAF 36 46 6 /IGM

]
fe—

—— S

15
16
16
16
18
20
20
22
25
28
30
30
32
35
36

23
22
24
26
26
30
30
32
35
38
40
40
42
45
46

4.5
4.5
4.5
5.0
4.5
4.0
6.0
5.0
6.0
6.0
5.0
6.0
6.0
6.0
6.0

Rounded and
burr free

rmax 0.4

S T U TN O N T N T

0.5
0.5
0.5
0.5
0.5
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

SAF 40 50 6 /GM
SAF 42 52 6 IGM
SAF 45 55 6 /IGM
SAF 50 60 6 /GM
SAF 50 60 7/GM
SAF 55 65 5/GM
SAF 55 65 6 /GM
SAF 60 70 6 /IGM
SAF 65 75 6 /GM
SAF 65 79 8/GM
SAF 70 80 7/GM

Inch sizes

42
45
50
50
55
55
60
65
65
70

SAF 1000 1375 0187/GM  25.4

Rob WIPERVITHMETALCAGEFOROPENGROOVRSSEMBLY

52
55
60
60
65
65
70
75
79
80

34.93

6.0
6.0
6.0
7.0
5.0
6.0
6.0
6.0
8.0
7.0

4.75

SAF/GM

0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

0.8

SAF/GM

85



Rob WIPERVITHINTERNAME TALCAGEFOROPENGROOVRASSEMBLY

The function of the Aston Seals SMI wiper

ring is to prevent introduction of dust, dirt

and foreign matter into the system. This is
achieved by a special wiper lip which produces t
a very e ective cleaning action, prevents the
development of scores, protects the guiding
parts and extends the service life of the axial
moving rod seals.

A ush tting with the outside diameter of the
metal cage prevents moisture from entering
the groove.

The material used to produce the wiper
element is a nitril rubber with hardness 90
°ShA that ensures a good wear-resistance in
case of dry run and an extended service life.

MATERIAL

Nitril Rubber NBR
RUBSEAL 90
90 °ShA

(@ Type
Designation
Hardness

Not alloyed steel

FIELD OF APPLICATION

omis |2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
Temperature [0 [0, 1199 [29, [0r€  |%0  [10  [250
—30°c = +100°c] || i

Hydraulic oils (mineral oil based)
For other uids contact our technical department

Speed
2m/s

Fluids

SURFACE ROUGHNESS

Dynamic surface
Static surface

Suitable for rod seal system
Ra 1.6 ym Rt 6.3 um

LEAD-IN CHAMFERS

aste BroTuSUBEIRO eV I I S

SJHIU oWl SPOP WIF

JJHI TQFFE BMMPXFE
(PPE XFBS SFTJTUBODF
&YUFOEFE TFSWJDF MJGF
-PXOPTU TPMVUJPO

less 100
100+200
over200

Pay attention to the groove “D” diameter because, if larger, the wiper coul
be ejected during work.

Any pressure loads on the back of the rings should be avoided.
Sharp edges and burrs within the installation area must be removed.

The above data are maximum values, they may be maintained for short

4QBDF TBWJOH DPOTUSVDUJP Ooeriods and can not be used at the same time simultaneously.




SMI 6 13 3.5
SMI 8 14 3.5
SMI 10 16 3.5
SMI 12 18 3.5
SMI 14 20 3.5
SMI'15 21 3.5
SMI 15255
SMI 16 22 3.5
SMI 16 26 5
SMI 18 24 4
SMI 18 28 5
SMI20305
SMI120307
SMI 22325
SMI22327
SMI 25355
SMI 25357
SMI 26357

8
10
12
14
15
15
16
16
18
18
20
20
22
22
25
25
26

14
16
18
20
21
25
22
26
24
28
30
30
32
32
35
35
35

3.5
3.5
3.5
3.5
3.5
5.0
3.5
5.0
4.0
5.0
5.0
7.0
5.0
7.0
5.0
7.0
7.0

e | —]

ﬁﬁi+20°
,,,,,,,,,,,,,,,,,,,,:—,, _ S .

0.6
0.6
0.6
0.6
0.6
1.0
0.5
1.0
0.8
1.0
1.0
15
1.0
15
1.0
15
15

SMI 28 38 5
SMI 30405
SMI30407
SMI 32425
SMI 35457
SMI 36 457
SMI 36 46 5
SMI 38 48 7
SMI1 40505
SMI 40507
SMI 45555
SMI 45557
SMI 50 60 5
SMI 50 60 7
SMI 55 655
SMI 55657
SMI 60705
SMI 6070 7

rmax 0.4

TN T I S N T I S T I A I

30
30
32
35
36
36
38
40
40
45
45
50
50
55
55
60
60

40
40
42
45
45
46
48
50
50
55
55
60
60
65
65
70
70

Rounded and
burr free

5.0
7.0
5.0
7.0
7.0
5.0
7.0
5.0
7.0
5.0
7.0
5.0
7.0
5.0
7.0
5.0
7.0

RoD WIPERVITHINTERNAME TALCAGEFOROPENGROOVRSSEMBLY

SMI

1.0
15
1.0
15
15
1.0
15
10
15
1.0
15
10
15
1.0
15
1.0
15

SMI 65755
SMI65757
SMI 70 805
SMI 70807
SMI 7583 7
SMI 75857
SMI 80 88 7
SMI 80907
SMI 85957
SMI 90 100 7
SMI 100 110 7
SMI 100 120 7
SMI 110 120 7
SMI120 130 7
SMI 130 145 9
SMI 140 155 9
SMI 150 165 9
SMI'160 1759

65
70
70
75
75
80
80
85
90
100
100
110
120
130
140
150
160

75
80
80
83
85
88
90
95
100
110
120
120
130
145
155
165
175

7.0
5.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
9.0
9.0
9.0
9.0

1.5
1.0
15
15
15
15
15
15
1.5
15
15
15
15
2.0
2.0
2.0
2.0

SMI

87



Rob WIPERVITHEXTERNAME TALCAGEFOROPENGROOVRSSEMBLY

The function of the Aston Seals SMA wiper

ring is to prevent introduction of dust, dirt

and foreign matter into the system. This is
achieved by a special wiper lip which produces t
a very e ective cleaning action, prevents the
development of scores, protects the guiding
parts and extends the service life of the axial T
moving rod seals. t

A ush tting with the outside diameter of the
metal cage prevents moisture from entering
the groove.

The material used to produce the wiper
element is a nitril rubber with hardness 90
°ShA that ensures a good wear-resistance in
case of dry run and an extended service life.

MATERIAL

Nitril Rubber NBR
RUBSEAL 90
90 °ShA

(D Type
Designation
Hardness

Not alloyed steel

FIELD OF APPLICATION

Omis |2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
-200 |-150 [-100 ‘—50 0°c 50 100 150 ‘

Hydraulic oils (mineral oil based)
For other uids contact our technical department

Speed
2m/s

Temperature
—-30°C + +100°C

Fluids

SURFACE ROUGHNESS

Dynamic surface
Static surface

Suitable for rod seal system
Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

87z opotusvousro 1pvT I T

SJHIU oWl SPOP WIF

)JJHI TQFFE BMMPXFE
(PPE XFBS SFTJTUBODF
&YUFOEFE TFSWJDF MJGF
-PXOPTU TPMVUJPO

less 100
100+200
over200

Pay attention to the groove “D” diameter because, if larger, the wiper coul
be ejected during work.

Any pressure loads on the back of the rings should be avoided.
Sharp edges and burrs within the installation area must be removed.

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.

40BDF TBWJOH DPOTUSVDUJPO




SMA 12 20 4
SMA 16 22 3
SMA 16 26 5
SMA 2028 3
SMA 20307
SMA 22285
SMA 22325
SMA 25357
SMA 30405
SMA 32457
SMA 35457
SMA 40505
SMA 40507
SMA 45557

16
16
20
20
22
22
25
30
32
35
40
40
45

22
26
28
30
28
32
35
40
45
45
50
50
55

NN ON NN NWoWw

0.5
1.0
0.6
15
1.0
1.0
15
1.0
15
15
1.0
15
1.5

Rounded and

burr free

rmax 0.4

T N N I N S N A I

SMA 4560 7
SMA 50 60 7
SMA 50 655
SMA 55657
SMA 60 70 7
SMA 65757
SMA 70 80 7
SMA 75857
SMA 8090 7
SMA 90 100 7
SMA 95 105 7

SMA 100 110 7
SMA 110 120 7
SMA 120 130 7

Rob WIPERVITHEXTERNAME TALCAGEFOROPENGROOVRSSEMBLY

SMA

50
50
55
60
65
70
75
80
90
95
100
110
120

60
65
65
70
75
80
85
90
100
105
110
120
130

NN ~NNNSNSNSNNSN~NON

1.5
1.0
1.0
15
15
15
15
15
15
15
15
15
15

SMA
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EXTERNAWIPERFORSINGLEACTINGCYLINDER

MATERIAL

Type Designation Hardness
Polyurethane  SEALPUR 93 93 °SHA

FIELD OF APPLICATION

Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
esme WMo
Temperatu re -200 |-150 [-100 |-50 0°c 50 100 150

e ™

Hydraulic oils (mineral oil based)

Fluids For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Suitable for piston seal system
Static surface Ra 1.6 um Rt 6.3 um

LEAD-IN CHAMFERS

The function of external wiper ring Aston Seals t & YDFMMFOU XFBS SFTJTUE 'fgg_lz%%

SAA is to prevgnt introd_uction of_dust, (_jirt and &YUFOEFE TEFSWJIDF MJGF over200
foreign matter into the single-acting cylinder

. . Any pressure loads on the back of the rings should be avoided.
which has an opening to the atmosphere. /P DMPTF U oB®s 2z Sharp edges and burrs within the installation area must be removed.

o f - . . . The above data are maximum values, they may be maintained for short
This is achieved by a special external wiper PXOPTU TPMVUJPO periods and can not be used at the same time simultaneously.

lip which produces a very e ective cleaning 4QBDF TBWJOH DPOTUSVDUJPO
action on the internal cylinder surface,

prevents the development of scores, protects &BTZ JOTUBMMBUJPO XJUIPVU FYQFOTJWF

the guiding parts and extends the service life ~ auxiliaries
of the axial moving piston seals.

The material used to produce this wiper

is a polyurethane compound that ensures
excellent properties in case of dry run, an
increased wear-resistance and an extended
service life.




-0 ————

- O ————————————

SAA 30
SAA 40
SAA 50
SAA 55
SAA 60
SAA 63
SAA 70
SAA 80
SAA 90
SAA 95
SAA 100
SAA 100/B
SAA 110
SAA 115
SAA 115/A
SAA 115/B
SAA 120
SAA 125
SAA 130
SAA 140

Rounded and burr free

53 27

H10
30 21.4
40 31.4
50 41.4
55 46.4
60 51.4
63 54.4
70 61.4
80 71.4
90 81.4
95 86.4
100 91.4
100 88.0
110 101.4
115 106.4
115 107.0
115 100.0
120 111.4
125 116.4
130 121.4
140 131.4

5.3
5.3
53
5.3
5.3
5.3
53
5.3
5.3
5.3
7.5
5.3
5.3
5.0

10.0

5.3
5.3
5.3
5.3

37
47
52
57
60
67
7
87
92
97
94

107
112
111
107.5
117
122
127
137

EXTERNAWIPERFORSINGLEACTINGCYLINDER

SAA

SAA
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Rob WIPERVITHENERGIZINGOMPONENT

MATERIAL

(D Type Polytetra uoroethylene PTFE + Bro
Designation SEALFLON + Bronze
%olt can be provided with di erent llers according to applications

(2 Type Nitril Rubber NBR
Designation RUBSEAL 70
Hardness 70 °ShA
%olt can be provided with di erent materials according to working conditions

FIELD OF APPLICATION

Temper. 200 [-150 |-100
‘Sv?th%R ,:fg; HHHH\ I

geacencag 1711

High compatibility with nearly all uids
(with the right choice of O-Ring material)

. . . . . SURFACE ROUGHNESS
The function of the Aston Seals S1A wiper ring the static side which keeps the pressure of

is to prevent introduction of dust, dirt and (Rl AR T s e [ le BTz le=r s if  Dynamic surface  Suitable for rod seal system

foreign matter into the system. It is composed  can compensate any de ections of the rod. IEAAMER Ra 1.6 um Rt 6.3 pm
of:

. . . . . t -PXUBUJD BOE EZOBNJD GSJDUJPO LEAD-IN CHAMFERS
- A dynamic element with a special wiper lip
which produces a very e ective cleaning t JJHI TQFFE BMMPXFE

action, prevents the development of scores, ; ;p UFOEFODZ PG TUJDL TM

protects the guiding parts and extends the

service life of the axial moving rod seals. t 4QBDF TBWJOH DPOTUSVD

The material us_ed o prOdL.JC? this Wlpf)r groove deSIQn Sharp edges and burrs within the installation area must be removed.
assures exceptional low friction and high

) e t )JJHI DPNQBUJCJIMJIUZ XJUI| OFR SHMelatBdd MaxidWhJdiuds, they thaj be maintained for short
speed performance, high compatibility the right choice of O-Ring material) periods and can not be used at the same time simultaneously.
with nearly all media due to the chemical

resistance which exceeds that of all other t )JHI UFNQFSBUVSF SFTJTUBODF
thermoplastics and elastomers

- A standard size O-Ring with low permanent
deformation as an energizing component on




T I I S R

S1A 8 12.8 3.7

S1A 10 14.8 3.7

S1A 12 18.85
S1A 14 20.8 5
S1A 1521.85
S1A 16 22.8 5
S1A 18 24.8 5
S1A 20 26.8 5
S1A 24 30.8 5
S1A2531.85
S1A 28 34.8 5
S1A 3036.85
S1A 32 38.8 5
S1A 354185
S1A 40 46.8 5
S1A 42 48.85
S1A 4551.85
S1A5056.8 5
S1A 5561.85

8
10
12
14
15
16
18
20
24
25
28
30
32
35
40
42
45
50
55

10.7
12.7
iS5
17.5
185
195
21.5
235
27.5
28.5
315
33.5
35.5
38.5
43.5
45.5
48.5
53.5
58.5

Rob WIPERVITHENERGIZINGOMPONENT

~= r max0.

S1A

O

013
113
114
115
116
117
118
120
121
123
124
126
127
131
132
134
137
140

S1A 56 62.8 5
S1A 60 66.8 5
S1A 6573.8 6
S1A 70 78.8 6
S1A 75 83.86
S1A 80 88.8 6
S1A 85 93.8 6
S1A 90 98.8 6

S1A 95 103.8 6

S1A 100 108.8 6
S1A 110 118.8 6
S1A 120 128.8 6
S1A 125 133.8 6
S1A 130 138.8 6
S1A 140 148.8 6
S1A 160 168.8 6
S1A 170 178.8 6
S1A 180 188.8 6
S1A 200 208.8 6

~—2.5

Other sizes not present in the above table can be
505 a1 provided in according to the following scheme:

o ws o I N T

6.0 69.0 231 4+11.9 d+4.8 d+27 1.78
6.0 74.0 233 12 +64.9 d+6.8 d+35 5.0 2.62
6.0 79.0 234 65 + 250.9 d+8.8 d+4.0 6.0 3.53
6.0 84.0 236 251 + 420.9 d+12.2 d+45 8.4 5.34
6.0 89.0 237 421 + 650.9 d+16.0 d+5.2 11.0 6.99

6.0 94.0 239
6.0 99.0 241
6.0 104.0 242
6.0 114.0 245
6.0 124.0 249
6.0 129.0 250
6.0 134.0 252
6.0 144.0 255
6.0 164.0 260
6.0 174.0 261
6.0 184.0 263
6.0 204.0 266

S1A



Rob WIPERVITHENERGIZINGOMPONENT

MATERIAL

(D Type Polytetra uoroethylene PTFE + Bro
Designation SEALFLON + Bronze
%olt can be provided with di erent llers according to applications

(2 Type Nitril Rubber NBR
Designation RUBSEAL 70
Hardness 70 °ShA
%olt can be provided with di erent materials according to working conditions

FIELD OF APPLICATION

Temper. 200 |-150 [-100
4oc+woquww

(with OR in NBR)
-150  |-100

ocez0C |

(with OR in FKM)

High compatibility with nearly all uids
(with the right choice of O-Ring material)

. . . SURFACE ROUGHNESS
The function of the Aston Seals S2A wiper thermoplastics and elastomers

ring is to prevent introduction of dust, dirt S S EL e bR R RIS R ORGSR e Dynamic surface  Suitable for rod seal system
and foreign matter into the system. This deformation as an energizing component on Il Ra 1.6 um Rt 6.3 um
Wiper_can carry out gqod sealing acti_on if the stgtlc §|de whlch keepg 'ghe pressure of LEAD-IN CHAMEERS
used in conjunction with a rod seal with the wiper lip against the sliding surface and
hydrodynamic back-pumping function. It is can compensate any de ections of the rod.
SorifpesEl it _ o -PXUBUJD BOE EZOBNJD G
- A dynamic element with a special wiper lip
which produces a very e ective cleaning JJHI TQFFE BMMPXFE
action, prevents the development of scores, /[P UFOEFODZ PG TUJDL TM

ey Sharp edges and burrs within the installation area must be removed.
protects the guiding parts and extends the 4QBDF TBWJOH DPOTUSV D UJFoaB&ika FeT @M Falues, they may be maintaned for Short
service life of the axial moving rod seals.

groove design periods and can not be used at the same time simultaneously.
The material used to produce this wiper

assures exceptional low friction and high ~ t )JHI DPNQBUJCJIMJUZ XJUI OFBSMZ BMM gVJET XJUI
speed performance, high compatibility the right choice of O-Ring material)

with nearly all media due to the chemical t )JJHI UFNQFSBUVSF SFTJTUBODF
resistance which exceeds that of all other




Rob WIPERVITHENERGIZINGOMPONENT

P S2A

45°
e

Rounded and H?

burr free 150+ 200

S2A

| =25
" Other sizes not present in the above table can be
Part DHe L +02 dva DHo L +02 M 0.1 . ; 7 !
_----m at ---- provided in according to the following scheme:

S2A 812.8 3.7 8 12.8 S2A 56 62.8 5 62.8 57.5 141

S2A 1014.8 3.7 10 14.8 3.7 11.0 013 S2A 60 66.8 5 60 66.8 5.0 61.5 143 —““-
S2A 12 18.8 5 12 18.8 5.0 135 113 S2A 6573.86 65 73.8 6.0 67.0 231 4+11.9 d+4.8 d+1.0 1.78
S2A 14 20.85 14 20.8 5.0 155 114 S2A 70 78.8 6 70 78.8 6.0 72.0 233 12 +64.9 d+6.8 d+15 5.0 2.62
S2A 1521.85 15 21.8 5.0 16.5 115 S2A 7583.86 75 83.8 6.0 77.0 234 65 + 250.9 d+8.8 d+20 6.0 3.53
S2A 16 22.85 16 22.8 5.0 175 116 S2A 80 88.8 6 80 88.8 6.0 82.0 236 251+4209 d+122 d+25 8.4 5.34
S2A 18 24.8 5 18 24.8 5.0 195 117 S2A 8593.8 6 85 93.8 6.0 87.0 237 421+6509 d+16.0 d+25 11.0 6.99
S2A 20 26.85 20 26.8 5.0 21.5 118 S2A 90 98.8 6 90 98.8 6.0 92.0 239 651+999.9 d+20.0 d+25 14.0 8.40
S2A 24 30.85 24 30.8 5.0 255 120 S2A 95 103.8 6 95 103.8 6.0 97.0 241

S2A 253185 25 31.8 5.0 26.5 121 S2A 100 108.8 6 100 108.8 6.0 102.0 242

S2A 28 34.8 5 28 34.8 5.0 29.5 123 S2A 110 118.86 110 118.8 6.0 112.0 245

S2A 30 36.85 30 36.8 5.0 315 124 S2A 120 128.8 6 120 128.8 6.0 122.0 249

S2A 32 38.85 32 38.8 5.0 33.5 126 S2A 125133.86 125 133.8 6.0 127.0 250

S2A 354185 35 41.8 5.0 36.5 127 S2A 130 138.8 6 130 138.8 6.0 132.0 252

S2A 40 46.8 5 40 46.8 5.0 41.5 131 S2A 140 148.86 140 148.8 6.0 142.0 255

S2A 42 48.8 5 42 48.8 5.0 435 132 S2A 160 168.8 6 160 168.8 6.0 162.0 260

S2A 4551.85 45 51.8 5.0 46.5 134 S2A 170 178.86 170 178.8 6.0 172.0 261

S2A 50 56.8 5 50 56.8 5.0 51.5 137 S2A 180 188.8 6 180 188.8 6.0 182.0 263

S2A 5561.85 55 61.8 5.0 56.5 140 S2A 200 208.8 6 200 208.8 6.0 202.0 266
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SEMICOMPACRODSEALWITHAN ADDITIONAISEALING IP

Wear and dry run are largely prevented by
additional lubricant retained within the gap
created by the secondary lip. In some cases
this second sealing lip may even act as a
substitute for a costly tandem sealing system
when complete sealing under certain working
conditions can only be achieved by two seals
placed one behind the other in separate
housing.

It's designed to be less sensitive to pressure
uctuations than typical “U” seals.

The material used to produce this seal is

a polyurethane compound that ensures
excellent properties on wear-resistance,
extended service life and resistance against
extrusion.

t

t
t
t
t
t

(PPE TFBMJOH QFS G BSMNBXC
pressure

&YUFOEFE TFSWJDF MJGF
&YDFMMFOU XFBS SFTJTUE

(PPE UFNQFSBUVSF SFTJTUBODEF

*OTFOURWBIMVTH VSF gVDUVBI

&BTZ JOTUBMMBUJPO XJUI
auxiliaries

MATERIAL

Hardness
93 °SHA

Designation
SEALPUR 93

Type
Polyurethane

Pressure
400 bar

FIELD OF APPLICATION

Obar |100 200 300 400 500

600

700 ‘

Speed
0.5 m/s

ﬁm/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
150 ‘

Temperature 200 |-150 |-100 \5\0 0°c |50 100

~a0°c ++100°c| | ||| [[[[]11] I
Hydraulic oils (mineral oil based)

For other uids contact our technical department

SURFACE ROUGHNESS

Ra 0.3 pm Rt 2.5 pum
Ra 1.6 um Rt 6.3 um

GAP DIMENSION *“g”

Fluids

Dynamic surface
Static surface

Thie largest gap dimensicn appearing in operation on the non-
pressurised side:
50 bar
100 bar
260 bar

1.20 mm
0.80 mm
0.40 mm

LEAD-IN CHAMFERS

300 bar
400 bar

0.25 mm
0.17 mm

less 1090
100+200
over200
To avoid damaging the sealing lips during installation, housing must have

rounded chamfers. Sharp edges and burrs within the installation area ef tr
seal must be removed.

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.




SEMICOMPACRODSEALWITHAN ADDITIONAISEALINGIP

15°20° =
f ! | —
{ 91/2J r
e dD
-5 L J
L
Rounded and
burr free —_
rmax 0.4 rmax 0.4
CEN T AT I N T AT N I N
SD6145.8 14.0 SD 20287 28.0 SD 30388 38.0
SD8155.8 8 15.0 6.3 SD 20304.5 20 30.0 5.0 SD 30406.5 30 40.0 7.5
SD 8165.8 8 16.0 6.3 SD 20307 20 30.0 8.0 SD 30407 30 40.0 8.0
SD 1016 4.9 10 16.0 5.4 SD 22305.8 22 30.0 6.3 SD 30409 30 40.0 10.0
SD 1018 5.8 10 18.0 6.3 SD 22 30 6 22 30.0 7.0 SD 3040 10 30 40.0 11.0
SD 12195.6 12 19.0 6.1 SD 22307 22 30.0 8.0 SD 32405.8 32 40.0 6.3
SD 12 195.8 12 19.0 6.3 SD22327 22 32.0 8.0 SD 32 40 6.7 32 40.0 7.7
SD 12 20 5.8 12 20.0 6.3 SD 22328 22 32.0 9.0 SD 32408 32 40.0 9.0
SD 12 23 6.5 12 23.0 7.5 SD 24 34 5.8 24 34.0 6.5 SD 32427 32 42.0 8.0
SD 14 20 4.8 14 20.0 5.3 SD 25326 25 32.0 7.0 SD 32428 32 42.0 9.0
SD 14 22 5.8 14 22.0 6.3 SD 25 335.8 25 33.0 6.3 SD 32 42 10 32 42.0 11.0
SD 1521.54.2 15 21.5 4.7 SD 25336.5 25 33.0 7.5 SD 32 47 10 32 47.0 11.0
SD 15 235.8 15 23.0 6.3 SD 25337 25 33.0 8.0 SD 34415 34 41.0 5.5
SD 16 24 5.8 16 24.0 6.3 SD 25338 25 33.0 9.0 SD 35435.8 35 43.0 6.3
SD 18 24 4.7 18 24.0 5.2 SD 25355.8 25 35.0 6.3 SD 35436.2 35 43.0 7.0
SD 18255 18 25.0 5.7 SD 25357 25 35.0 8.0 SD 35438 35 43.0 9.0
SD 18 26 5.8 18 26.0 6.3 SD 25358 25 35.0 9.0 SD 35447 35 44.0 8.0
SD 1826 8 18 26.0 9.0 SD 25365 25 36.0 5.5 SD 35455.8 35 45.0 6.3
SD 1828 5.8 18 28.0 6.3 SD 27 37 5.8 27 37.0 6.3 SD 35457 35 45.0 8.0
SD 18287 18 28.0 8.0 SD 28 365.8 28 36.0 6.3 SD 354510 35 45.0 11.0
SD 20 26 5 20 26.0 5.5 SD 28 36 8 28 36.0 9.0 SD 3545 12.5 35 45.0 13.5
SD 20 265.2 20 26.0 5.7 SD 28387 28 38.0 8.0 SD 3550 10 35 50.0 11.0
SD 20 27 5.8 20 27.0 6.3 SD 30 385.8 30 38.0 6.3 SD 36 44 5.8 36 44.0 6.3
SD 20 285.8 20 28.0 6.3 SD 30387 30 38.0 8.0 SD 36 44 6.3 36 44.0 7.0

SD
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SEMICOMPACRODSEALWITHAN ADDITIONAISEALINGIP

A T I N

SD 36 44 8
SD 36 46 7
SD 36 46 10
SD 37477
SD 37 47 8
SD 37 47 10
SD 38456
SD 38486
SD 3850 8.5
SD 40 48 5.8
SD 40 48 6
SD 40488
SD 40505.8
SD40507
SD 40 50 10
SD 405510
SD 42 50 6
SD 42528
SD 42539
SD 45535.2
SD 45535.8
SD 45538
SD 45555.8
SD 45557

36
36
37
37
37
38
38
38
40
40
40
40
40
40
40
42
42
42
45
45
45
45
45

44.0
46.0
46.0
47.0
47.0
47.0
45.0
48.0
50.0
48.0
48.0
48.0
50.0
50.0
50.0
55.0
50.0
52.0
53.0
53.0
53.0
53.0
55.0
55.0

Rounded and

8.0
11.0
8.0
9.0
11.0
7.0
7.0
9.5
6.3
7.0
9.0
6.3
8.0
11.0
11.0
7.0
9.0
10.0
5.7
6.3
9.0
6.3
8.0

15°+20°

/ ! | —

{ g/zJ‘

burr free

rmax 0.4

SD 45 55 10 55.0
SD 45579 45 57.0
SD 45 60 10 45 60.0
SD 4560 11.5 45 60.0
SD 4654 7.5 46 54.0
SD 48 60 6 48 60.0
SD 5058 8 50 58.0
SD 50607 50 60.0
SD 50 60 8 50 60.0
SD 50609 50 60.0
SD 50 60 10 50 60.0
SD 50628 50 62.0
SD 50 62 10 50 62.0
SD 50 65 10 50 65.0
SD 50 65 11.5 50 65.0
SD 50 70 13.5 50 70.0
SD 52 64 10 52 64.0
SD 55638 55 63.0
SD 55657 55 65.0
SD 55 65 10 55 65.0
SD 55 65 12 55 65.0
SD55709.5 55 70.0
SD 56 66 6.5 56 66.0
SD 56 66 10 56 66.0

rmax 0.4

T I

11.0
10.0
11.0
125
8.5
7.0
9.0
8.0
9.0
10.0
11.0
9.0
11.0
11.0
12.5
145
11.0
9.0
8.0
11.0
13.0
10.5
7.5
11.0

T T ST N

SD 56 71 9.5
SD 56 7111.5
SD 6068 7
SD 60 68 8
SD 60 68 11.5
SD 60707
SD 6070 10
SD 6070 11.5
SD 60 70 12
SD 60729
SD 60 75 10
SD 6169 7.5
SD63718
SD 637310
SD 63 75 8.5
SD 6375 10
SD 63 78 11.5
SD65718
SD 65738
SD 657512
SD 65 77 8.5
SD 68768
SD 70788
SD 7080 6.5

56
60
60
60
60
60
60
60
60
60
61
63
63
63
63
63
65
65
65
65
68
70
70

71.0
71.0
68.0
68.0
68.0
70.0
70.0
70.0
70.0
72.0
75.0
69.0
71.0
73.0
75.0
75.0
78.0
71.0
73.0
75.0
77.0
76.0
78.0
80.0

10.5
12.5
8.0
9.0
12.5
8.0
11.0
12.5
13.0
10.0
11.0
8.5
9.0
11.0
9.5
11.0
12.5
9.0
9.0
13.0
9.5
9.0
9.0
7.5




SEMICOMPACRODSEALWITHAN ADDITIONAISEALINGIP

15°20° =
f ! | —
{ 91/2J r
e dD
-5 L J
L
Rounded and
burr free —_
rmax 0.4 rmax 0.4
S T N S N I N
SD 7080 7 80.0 SD 85 100 11.5 100.0 12.5 SD 120 130 7 130.0
SD 70 80 10 70 80.0 11.0 SD 8896 7.5 88 96.0 8.5 SD 120 130 14 120 130.0 15.0
SD 70 80 12 70 80.0 13.0 SD 88.9 101.6 9.5 88.9 101.6 10.5 SD 120 140 12 120 140.0 13.0
SD 70829 70 82.0 10.0 SD 90 100 10 90 100.0 11.0 SD 124 132 11.5 124 132.0 125
SD 70 85 11 70 85.0 12.0 SD 90 102 9 90 102.0 10.0 SD 125 133 6.5 125 133.0 7.5
SD 75838 75 83.0 9.0 SD 90 105 11.5 90 105.0 125 SD 126 134 7.5 126 134.0 8.5
SD75857 75 85.0 8.0 SD 9199 7.5 91 99.0 8.5 SD 129 141 8 129 141.0 9.0
SD 7590 10.5 75 90.0 11.5 SD 95103 8 95 103.0 9.0 SD 130 150 12 130 150.0 13.0
SD 76 84 7.5 76 84.0 8.5 SD 95 104 10 95 104.0 11.0 SD 135143 8 135 143.0 9.0
SD 78 90 12 78 90.0 13.0 SD95112 11 95 112.0 12.0 SD 135 145 12 135 145.0 13.0
SD 8088 8 80 88.0 9.0 SD 97 107 10 97 107.0 11.0 SD 140 148 11.5 140 148.0 12.5
SD 8088 11.5 80 88.0 12.5 SD 100 108 7 100 108.0 8.0 SD 140 150 10 140 150.0 11.0
SD 80 89 10 80 89.0 11.0 SD 100 108 8 100 108.0 9.0 SD 140 150 11.5 140 150.0 125
SD80907 80 90.0 8.0 SD 100 108 11.5 100 108.0 125 SD 140 155 8 140 155.0 9.0
SD 8090 12 80 90.0 13.0 SD 100 115 11.5 100 115.0 12.5 SD 140 160 11.5 140 160.0 125
SD 80929 80 92.0 10.0 SD 104 116 8 104 116.0 9.0 SD 145 153 7.5 145 153.0 8.5
SD 80 95 11 80 95.0 12.0 SD 105 113 8 105 113.0 9.0 SD 150 160 12.5 150 160.0 13.5
SD 8096 9.5 80 96.0 10.5 SD 107 115 7.5 107 115.0 8.5 SD 150 170 12 150 170.0 13.0
SD 8294 8 82 94.0 9.0 SD 110 119 10 110 119.0 11.0 SD 154 166 10 154 166.0 11.0
SD 85936.5 85 93.0 7.5 SD 110 125 11 110 125.0 12.0 SD 160 170 12 160 170.0 13.0
SD 8593 8 85 93.0 9.0 SD 112 122 10.5 112 122.0 115 SD 175 185 12 175 185.0 13.0
SD85957 85 95.0 8.0 SD 1151238 115 123.0 9.0 SD 180 190 12.5 180 190.0 135
SD 85 95 12 85 95.0 13.0 SD 118 128 10 118 128.0 11.0 SD 180 192 10 180 192.0 11.0
SD 8597 8.5 85 97.0 9.5 SD 120 128 11.5 120 128.0 12.5 SD 180 200 12 180 200.0 13.0

SD
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SEMICOMPACRODSEALWITHAN ADDITIONAISEALING IP

15°20° 3
f ! | —

{ g/zJ‘

) L
O Rounded and
burr free —_
rmax 0.4 rmax 0.4

SD 190 210 12 210.0 13.0
SD 210 230 15 210 230.0 16.0
Inch sizes
SD 4000 4500 0375 101.6 114.3 10.5
SD 4500 5000 0375 114.3 127.0 10.5
SD 5000 5500 0375 127 139.7 10.5

100
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SEMICOMPACRODSEALWITHAN ADDITIONAISEALINGIPAND ACTIVEBACKURING

MATERIAL

D Type Polyurethane
Designation SEALPUR 93
Hardness 93 °ShA

(2) Type Acetal resin
Designation BEARITE

FIELD OF APPLICATION

Pressure Obar |100 200 300 400 500 600 700
700 bar LAl

Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
s B

Temperature | 200 [150 [100 [0 [oce [50 [100 150
[l
—ao°c++100°c | | IR

Fluids Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5 um
Static surface Ra 1.6 um Rt 6.3 um

GAP DIMENSION *“g”

_ _ _ _ _ - _ _ The largest gap dimension appearing in operation on the non-
This seal is mainly used with high pressure andextended service life and resistance against EIESIIG0 R [

the backup ring o sets large gaps without extrusion. 200 bar 0.80 mm 500 bar 0.40 mm

extrusion. 300 bar 0.65 mm 600 bar 0.33 mm
t 7FESZ IJHI SFTJTUBODF BHE 4G0 bar 0.50 mm 700 bar 0.25 mm

Wear and dry run are largely prevented by (backup ring)

additional lubricant retainepl within the gap _t (PPE TFBMJOH QFS G BN

created by the secondary lip. In some cases this pressure

second sealing lip may even act as a substitute less 100
for a costly tandem sealing system whencom- t &YUFOEFE TFSWJDF MJGF 100+200
plete sealing under certain working conditions ; ¢ vDEMMEOU XEBS SETJTUE over200

can only be achieved by two seals placed one ~ To avoid damaging the sealing lips during installation, housing must have
behind the other in separate housing. t (PPE UFNQFSBUVSF SFTJTU Branggdhamfers. Sharp edges and burrs within the installation area ef tt

seal must be removed.

LEAD-IN CHAMFERS
Smin

J i iti t *OTFOURWBIAVH VSF gV DUYVBUJP®above data are maximum values, they may be maintained for short
It's deSIQned to be less sensitive to e periods and can not be used at the same time simultaneously.

uctuations than typical “U” seals. t&BTZ JOTUBMMBUJPO XJUIPVU FYQFOTJWF BVYJMJBSJFT
The material used to produce this seal is

a polyurethane compound that ensures

excellent properties on wear-resistance,




SEMICOMPACRODSEALWITHAN ADDITIONAISEALINGIPAND ACTIVEBACKURRING

‘h
15°+20°
; (
{ 92! T
ey d D
-5 L
- : S
Rounded and n
burr free —_
r max 0.4 rmax 0.4
S NN N ACEN (oY T A N S T N
SDA 25 33 5.8 33.0 SDA 63 78 11.5 78.0 12,5 SDA 90 110 12 110.0 13.0
SDA 40488 40 48.0 9.0 SDA 63 83 12 63 83.0 13.0 SDA 95 115 13.5 95 115.0 14.5
SDA 40 50 10 40 50.0 11.0 SDA 65 75 12 65 75.0 13.0 SDA 100 108 8 100 108.0 9.0
SDA 4052 10 40 52.0 11.0 SDA 65 80 11.5 65 80.0 12.5 SDA 100 110 12.5 100 110.0 135
SDA 40 55 10 40 55.0 11.0 SDA 70807 70 80.0 8.0 SDA 100 113 12.5 100 113.0 13.5
SDA 4553 9.5 45 53.0 10.5 SDA 70 85 12 70 85.0 13.0 SDA 100 120 13.5 100 120.0 14.5
SDA 45 55 10 45 55.0 11.0 SDA 70 90 13.5 70 90.0 145 SDA 110 120 13.5 110 120.0 14.5
SDA 45 60 10 45 60.0 11.0 SDA 75 85 12 75 85.0 13.0 SDA 110 125 12 110 125.0 13.0
SDA 50 60 10 50 60.0 11.0 SDA 7590 12 75 90.0 13.0 SDA 110 130 11.5 110 130.0 12.5
SDA 50 65 10 50 65.0 11.0 SDA 75 95 13.5 5 95.0 14.5 SDA 120 135 11.5 120 135.0 125
SDA 55 65 10 55 65.0 11.0 SDA 80889 80 88.0 10.0 SDA 120 140 11.5 120 140.0 125
SDA 5570 9.5 55 70.0 10.5 SDA 80 95 11 80 95.0 12.0 SDA 120 140 15 120 140.0 16.0
SDA 56 71 11.5 56 71.0 12.5 SDA 80 96 9.5 80 96.0 10.5 SDA 130 145 12 130 145.0 13.0
SDA 60 70 12.5 60 70.0 13.5 SDA 80 100 11.5 80 100.0 12.5 SDA 135 150 12 135 150.0 13.0
SDA 60 75 12 60 75.0 13.0 SDA 80 100 13.5 80 100.0 14.5 SDA 140 155 12 140 155.0 13.0
SDA 60 80 12 60 80.0 13.0 SDA 90 105 8.5 90 105.0 9.5
SDA 63 75 12 63 75.0 13.0 SDA 90 105 12 90 105.0 13.0
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SEMICOMPACRODSEALWITHAN ADDITIONAISEALING.IR ACTIVEBACKURINGAND ENERGIZINBLEMENT

MATERIAL

(D) Type Polyurethane
Designation SEALPUR 93
Hardness 93 °ShA

(2) Type Nitril Rubber NBR
Designation RUBSEAL 70
Hardness 70 °ShA

(3) Type Acetal resin
Designation BEARITE

FIELD OF APPLICATION

Pressure Obar |100 200 300 400 500 600 700
0B Kl

S d Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
gme AT S R o

Temperature 200 |-150 |-100 |50 |0°c |50  [100  |150
L
—a0°c+00c | [

Fluids Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS
Dynamic surface Ra 0.3 pum Rt 2.5pum

Static surface Ra 1.6 um Rt 6.3 um
The seal type Aston Seals SDAN is the natural  sealing performance in the low pressure range. GAP DIMENSION “g”

further development of the SDA seal. Itis a high e material used to produce this seal is a The largest gap dimension appearing in operation on the non-
performance all purpose lipseal which combines v\ rethane compound that ensures excellent RS R

the advantage of a highly elastic rubber and the - ronerties on wear-resistance, extended service RS 0.80 mm 500 bar 0.40 mm
abrasion resistance of polyurethane. life and resistance against extrusion. 300 bar 0.65 mm 600 bar 0.33 mm

This seal is mainly used with high pressureand { 7Es7 |JHI SETJTUBODFE BH B Yy har 0.50 mm 700 bar 0.25 mm

the backup ring o sets large gaps without ring) =}
extrusion. t (PPE TFBMJOH QFSGBINBOL

Wear and dry run are largely prevented by addi- r(ess Q less 100

. : ; 2 p ure A

tional lubricant retained within the gap created 100+200

by the secondary lip. In some cases this second ¢ &YUFOEFE TFSWJDF MJGF over200

sealing lip may even act as a substitute for a &YDEMMEOU XEBS SETJTUB O D P avoid damaging the sealing lips during installation, housing must have

costly tandem sealing system when complete ( PPE UFNOQFSBUVSF SFTJTUB Orotgulj:ed chamfers. Shar%gggriistngeb%rr%sov\\llggin the installation area ef tt
sealing under certain working conditions can '

\ . he above data are maximum values, they may be maintained for short
only be achieved by two seals placed one behind t *OTFOURBIFNHFVSF gVDUVBUJP 6 periods and can not be used at the same time simultaneously.

the other in separate housing. t &BTZ JOTUBMMBUJPO XJUIPVU FYQFOTJWF BVYJMJBSJFT
The energizing O-Ring guarantees a good




SEMICOMPACRODSEALWITHAN ADDITIONAISEALINGIR ACTIVEBACKURRINGAND ENERGIZINELEMENT

— SDAN

15°+20°

—— g
Rounded and 0p]
burr free e
rmax 0.4 rmax 0.4

SDAN 40 50 7 40 50.0 8.0
SDAN 50 59 10 50 59.0 11.0
SDAN 50 65 11.5 50 65.0 125
SDAN 60 75 11.5 60 75.0 125
SDAN 63 78 11.5 63 78.0 12.5
SDAN 70 85 11.5 70 85.0 125
SDAN 80 95 11.5 80 95.0 125
SDAN 90 105 11.5 90 105.0 125
SDAN 110 130 14.5 110 130.0 15.5
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SEMICOMPACRODSEAL

Thanks to its semicompact pro le, the rod t (PPE UFNQFSBUVSF SFTJT!

seal type Aston Seals S assures a good sealingt *OTFOTREIRNAVSF gVDUVB!
performance as well as at low pressure.
t &BTZ JOTUBMMBUJPO XJUI

It's designed to be less sensitive to pressure T

uctuations than typical “U” seals.

The material used to produce this seal is

a polyurethane compound that ensures
excellent properties on wear-resistance,
extended service life and resistance against
extrusion.

t (PPE TFBMJOH QFSGCGBNBXODF BT XFMM BT
pressure

t &YUFOEFE TFSWJDF MJGF
t &YDFMMFOU XFBS SFTJTUBODF

MATERIAL

Designation Hardness

SEALPUR 93

Type
Polyurethane

Pressure
400 bar

FIELD OF APPLICATION
500  |600

Obar |100 200 300 400 700
ﬁm/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
-100 ‘—50 0°c 50 100
Il

Hydraulic oils (mineral oil based)
For other uids contact our technical department

Speed
0.5 m/s

Temperature
—40°C + +100°C

‘-200

-150 150 ‘

Fluids

SURFACE ROUGHNESS

Ra 0.3 pm Rt 2.5 pum
Ra 1.6 um Rt 6.3 um

GAP DIMENSION *“g”

Dynamic surface
Static surface

“he largest gap dimension appearing in operation on the non-
pressurised side:
50 bar
1.00 ba!
200 bar

300 bar
400 bar

1.20 mm
0.80 nim
0.40 mm

LEAD-IN CHAMFERS

Smin

0.25 mm
0.17 mm

less 100 5 mm
100+200 7 mm
over200 10 mm
To avoid damaging the sealing lips during installation, housing must have

rounded chamfers. Sharp edges and burrs within the installation area ef tr
seal must be removed.

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.




SEMICOMPACRODSEAL

Rounded and

burr free —_
rmax 0.4 rmax 0.4

S8134 8 13.0 4.5
S12163.5 12 16.0 4.0
S12173.5 12 17.0 4.0
S12184.5 12 18.0 5.0
S14194.8 14 19.0 5.3
S16203.3 16 20.0 3.8
S16224 16 22.0 4.5
S20253.7 20 25.0 4.5
S22284.5 22 28.0 5.0
S22305.8 22 30.0 6.3
S22328 22 32.0 9.0
S25324 25 32.0 5.0
S 25335.8 25 33.0 6.3
S28354 28 35.0 4.5
S35424.5 85! 42.0 5.0
S 56 66 6.5 56 66.0 7.5
S 140 155.55.8 140 155.5 6.3
Inch sizes

S 3375 4375 0550 85.7 1111 15.0
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Rob SEALWITHASYMMETRIOPS

The rod seal type Aston Seals A assures a goodt

reaction against shock pressure peaks and low
friction in the low pressure range.

The asymmetric lips are designed to

di erentiate the behaviour of the lips on

the static and dynamic surfaces: the static
lip is exible and more sensitive to pressure
uctuations; the dynamic lip is shorter and
stronger to concentrate load against the
dynamic surface.

The material used to produce this seal is

a polyurethane compound that ensures
excellent properties on wear-resistance,
extended service life and resistance against
extrusion.

t

t
t
t
t

&YUFOEFE TFSWJDF MJGF
)JHI SFTJTUBODF BHBJOTU
&YDFMMFOU XFBS SFTJTUE
(PPE UFNQFSBUVSF SFTJT!
*OTFOURMWBNNBUVSBM EFgF
&BTZ JOTUBMMBUJPO XJUI

auxiliaries

MATERIAL

Designation Hardness

SEALPUR 93

Type
Polyurethane

FIELD OF APPLICATION
600

Obar |100 [200 (300 [400  |500

ﬁm/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
Temperature |22 [250 [199 [0 [orc [0 |00
—a0°C = +100°c ||| || Lkl

Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

Ra 0.3 pm Rt 2.5 pum
Ra 1.6 um Rt 6.3 um

GAP DIMENSION *“g”

The largest gap dimension appearing in operation on the non-
pressurised side:
50 bar
100 bar
200 bar

Pressure

700
il

Speed
0.5 m/s

150
il
Fluids

Dynamic surface
Static surface

1.20 mm
0.80 mm
0.40 mm

LEAD-IN CHAMFERS

300 bar
400 bar

0.25 mm
0.17 mm

Smin

less 100
100+200 7 mm
over200 10 mm

To avoid damaging the sealing lips during installation, housing must have

rounded chamfers. Sharp edges and burrs within the installation area ef tr
seal must be removed.

5mm

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.




RoD SEALWITHASYMMETRIOPS

15°+20° -~
/ ! | —
{ o2t r
_ S d D N
-5 L J
L
Rounded and
burr free —_
r max 0.4 rmax 0.4
S T BN N T AT C T AT N
A483 A20307 30.0 A 32408 40.0
A6114 6 11.0 4.5 A22305 22 30.0 5.5 A32427 32 42.0 8.0
A61155 6 11.0 6.0 A22305.8 22 30.0 6.3 A 324210 32 42.0 11.0
A8165.8 8 16.0 6.3 A22327 22 32.0 8.0 A 324510 32 45.0 11.0
A 10185.8 10 18.0 6.3 A 243045 24 30.0 5.0 A 32 47 10 32 47.0 11.0
A10207 10 20.0 8.0 A24347 24 34.0 8.0 A 3248 10 32 48.0 11.0
A111745 11 17.0 5.0 A25326 25 32.0 7.0 A 334310 33 43.0 11.0
A1217 3.5 12 17.0 4.0 A 25335 25 33.0 55 A34415 34 41.0 55
A 12 205.8 12 20.0 6.3 A 25335.8 25 33.0 6.3 A 35435.8 35 43.0 6.3
Al12227 12 22.0 8.0 A 25336.3 25 33.0 7.0 A 35438 35 43.0 9.0
A 14 225.8 14 22.0 6.3 A25337 25 33.0 8.0 A35457 35 45.0 8.0
Al15215 15 21.0 5.5 A25357 25 35.0 8.0 A 354510 35 45.0 11.0
A 15 235.8 15 23.0 6.3 A27355.8 27 35.0 6.3 A 35468 35 46.0 9.0
A 16 20.6 3.3 16 20.6 3.6 A 28 36 5.8 28 36.0 6.3 A36467 36 46.0 8.0
A16225 16 22.0 5.5 A 28387 28 38.0 8.0 A 36488 36 48.0 9.0
A16245.8 16 24.0 6.3 A 28 40 8.5 28 40.0 9.5 A 3648 11 36 48.0 12.0
A18244.7 18 24.0 5.2 A 30385.8 30 38.0 6.3 A37477 37 47.0 8.0
A18265 18 26.0 55 A 30388 30 38.0 9.0 A 3844547 38 44.5 5.3
A 18 26 5.8 18 26.0 6.3 A 30405.8 30 40.0 6.3 A38455 38 45.0 5.5
A18287 18 28.0 8.0 A30407 30 40.0 8.0 A 395010 39 50.0 11.0
A20265 20 26.0 5.5 A 30409.5 30 40.0 10.5 A 40484 40 48.0 4.5
A 20285.8 20 28.0 6.3 A 30439 30 43.0 10.0 A 40 485.8 40 48.0 6.3
A 2028 6 20 28.0 7.0 A 3237 2.6 32 37.0 3.0 A 40488 40 48.0 9.0
A20287 20 28.0 8.0 A32405.8 32 40.0 6.3 A40507 40 50.0 8.0
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RoD SEALWITHASYMMETRIOPS

_ R (I L l‘) i I
-5 L
|
Rounded and
burr free —_
r max 0.4 rmax 0.4
N T AN N T AT N T AT
A 4050 10 50.0 11.0 A 56 687 68.0 A 809012 90.0 13.0
A 40528 40 52.0 9.0 A 567110 56 71.0 11.0 A 809310 80 93.0 11.0
A 4060 10 40 60.0 11.0 A 60 65.6 5.6 60 65.6 6.3 A 8095 10 80 95.0 11.0
A 4247 2.6 42 47.0 3.0 A60707 60 70.0 8.0 A85957.2 85 95.0 8.2
A 42505.8 42 50.0 6.3 A 60 70 10 60 70.0 11.0 A 85100 12 85 100.0 13.0
A 42506 42 50.0 7.0 A 6070 12 60 70.0 13.0 A 90 100 12 90 100.0 13.0
A 45535.8 45 53.0 6.3 A60728 60 72.0 9.0 A 90105 10 90 105.0 11.0
A 45557 45 55.0 8.0 A60729 60 72.0 10.0 A 9010512 90 105.0 13.0
A 4555 10 45 55.0 11.0 A 607310 60 73.0 11.0 A 90 110 12 90 110.0 13.0
A 45589 45 58.0 10.0 A 607510 60 75.0 11.0 A 951055 95 105.0 5.7
A 4560 11.5 45 60.0 125 A 607512 60 75.0 13.0 A 100 108 5 100 108.0 5.5
A 46567 46 56.0 8.0 A 637310 63 73.0 11.0 A 100 109.3 5.7 100 109.3 6.2
A 50607 50 60.0 8.0 A 657810 65 78.0 11.0 A 1001159 100 115.0 10.0
A 5060 10 50 60.0 11.0 A 6580 10 65 80.0 11.0 A 100 115 10.5 100 115.0 11.5
A 5063 10 50 63.0 11.0 A 65 80 12 65 80.0 13.0 A 100 115 12 100 115.0 13.0
A 5065 10 50 65.0 11.0 A70807 70 80.0 8.0 A 100 120 12.5 100 120.0 13.5
A 5065 11.5 50 65.0 12.5 A 7080 10 70 80.0 11.0 A 100 120 15 100 120.0 16.0
A50689 50 68.0 10.0 A 708310 70 83.0 11.0 A 1051135 105 113.0 5.5
A 55657 55 65.0 8.0 A 708510 70 85.0 11.0 A 105 115 5.7 105 115.0 6.2
A 556510 55 65.0 11.0 A708511 70 85.0 12.0 A 110 120 5.5 110 120.0 6.0
A 5565 12 55 65.0 13.0 A738257 73 82.5 8.0 A 110 120 12 110 120.0 13.0
A55709.5 55 70.0 10.5 A 758810 75 88.0 11.0 A 110 125 9.6 110 125.0 10.6
A 56 66 7 56 66.0 8.0 A 7590 10 75 90.0 11.0 A 110 130 12 110 130.0 13.0
A 56 66 10 56 66.0 11.0 AB80907 80 90.0 8.0 A 115 130 11 115 130.0 12.0




RoD SEALWITHASYMMETRIOPS

15°+20° =
f ! | —
{ g/ZJ‘ r
_ Y A dD i I
-5 L
L
Rounded and
burr free —_
r max 0.4 rmax 0.4
A 120 128 5 120 128.0 5.5
A 120 140 15 120 140.0 16.0
A 125 145 12 125 145.0 13.0
A 130 1385 130 138.0 55
A 130 145 14 130 145.0 15.0
A 140 150 6 140 150.0 7.0
A 140 150 11.5 140 150.0 12.5
A 155 1656 155 165.0 7.0
A 160 185 19 160 185.0 20.0
A 1651756 165 175.0 7.0
A 180 200 14.5 180 200.0 15.5
A 2002106 200 210.0 7.0
A 200 220 14.5 200 220.0 15.5
A 216 226 6 216 226.0 7.0
A 238 258 15 238 258.0 16.0
A 239.5 260.5 16.5 239.5 260.5 17.5
A 240 260 15 240 260.0 16.0
A 265 295 19 265 295.0 20.0
*ODI TJI[FT
A 7000 8000 0765 177.8 203.2 20.4
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Rob SEALWITHASYMMETRIOPSAND DOUBLE.IP

MATERIAL

Type Designation Hardness
Polyurethane  SEALPUR 93 93 °ShA

FIELD OF APPLICATION

Pressure Obar |100 200 300 400 500 600 700
400 bar RN

Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
R

Temperature 200 |-150 |-100 \5\0 0°c |50 100 |150
~a0°c ++100°c| | ||| [[[[]11] AR
Hydraulic oils (mineral oil based)

For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5 pum
Static surface Ra 1.6 um Rt 6.3 um

GAP DIMENSION *“g”

The rod seal type Aston Seals AD assures a  excellent properties on wear-resistance, The largest gap dimension appearing in operation on the non-
good reaction against shock pressure peaks extended service life and resistance against [RUGSSUEEE

and low friction in the low pressure range. extrusion. 50 bar 1.20 mm 300 bar 0.25 mm

. ; 100 bar 0.80 mm 400 bar 0.17 mm
The asymmetric lips are designed to t &YUFOEFE TFSWJDF MJGF 200 bar 0.40 mm

di erentiate the behaviour of the lips on
the static and dynamic surfaces: the static JJ I SErITEIHEDIE B3 BJEE [P SWATY P OU=ASHIN GHAMEERS

t

uctuations; the dynamic lip is shorter and PPE UFNOFSBUVSF SFTJT!
stronger to concentrate load against the ( Q less 100

. 100+2
i et o *OTFOURMWBNP UVSBM EFgF i

Fluids

Wear and dry run are largely prevented by &BTZ JOTUBMMBUJPO XJUIP WY Ridgitg thels¥¥lifig lips during installation, housing must have

i F F ithi auxiliaries rounded chamfers. Sharp edges and burrs within the installation area ef tr
additional lubricant retained within the gap ceal must be removed.

created by the secondary lip. The above data are maximum values, they may be maintained for short

. . . eriods and can not be used at the same time simultaneously.
The material used to produce this seal is P /

a polyurethane compound that ensures




T N

AD5103.5
AD 611 3.5
AD 7124
AD 12228
AD 16 24 5.8
AD 16 24 6
AD 20 26 5
AD 20 28 5.7
AD 20 28 6
AD 22 28 5.8
AD 22 305.8
AD 22 30 6
AD 25 33 5.5
AD 25335.8
AD 2533 6.5
AD 25357
AD 26 36 10
AD 2838 7.3
AD 28 38.7 3.7
AD 30406
AD 30407
AD 304073
AD 3040 10
AD 30 40.7 3.7

6

7
12
16
16
20
20
20
22
22
22
25
25
25
25
26
28
28
30
30
30
30
30

10.0

11.0 4.0
12.0 4.5
22.0 9.0
24.0 6.3
24.0 7.0
26.0 5.5
28.0 6.2
28.0 7.0
28.0 6.3
30.0 6.3
30.0 7.0
33.0 6.0
33.0 6.3
33.0 7.5
35.0 8.0
36.0 11.0
38.0 8.3
38.7 4.2
40.0 7.0
40.0 8.0
40.0 8.3
40.0 11.0
40.7 4.2

15{"+20" ‘ =
~ [ e |
******************************** d
.

Rounded and
burr free

r max 0.4

AD 3042 11
AD 32406.5
AD 32 41.53 7.9
AD 324273
AD 32 45 10
AD 35437
AD 35 45.7 3.7
AD 36 44 6
AD 36 46 7
AD 36 46 10
AD 38 48 8
AD 40485.8
AD 40 49.52 9.5
AD 4050 6
AD 40507
AD 4050 8
AD 40 50 10
AD 4052 11
AD 40 55 10
AD 4055.15.8
AD 42 505.8
AD 4553 5.8
AD 45 55 6
AD 45557

32
32
32
32
35
35
36
36
36
38
40
40
40
40
40
40
40
40
40
42
45
45
45

rmax 0.4

42.0
40.0
41.53
42.0
45.0
43.0
45.7
44.0
46.0
46.0
48.0
48.0
49.52
50.0
50.0
50.0
50.0
52.0
55.0
55.1
50.0
53.0
55.0
55.0

12.0
7.5
8.9
8.3

11.0
8.0
4.2
7.0
8.0

11.0
9.0
6.3

10.5
7.0
8.0
9.0

11.0

12.0

11.0
6.3
6.3
6.3
7.0
8.0

RoD SEALWITHASYMMETRIOPSAND DOUBLELIP

AD 45 55 10
AD 4560 11.5
AD 45 60.1 5.8
AD 50579
AD 50 57 10
AD 50607
AD 50 60 10
AD 50 65 10
AD 50 65.1 5.8
AD 5563 11.5
AD 55 63.15 13
AD 55 65 8.5
AD 55 65 10
AD 56 71 8.5
AD 56 71 11.5
AD 60 68 8
AD 60 69.3 5.5
AD 60707
AD 60 70 14
AD 60 75 12
AD 63 73 6
AD 63 78 10
AD 63 78 11.5
AD 65739

45
45
50
50
50
50
50
50
55
55|
55
55
56
56
60
60
60
60
60
63
63
63
65

55.0
60.0
60.1
57.0
57.0
60.0
60.0
65.0
65.1
63.0
63.15
65.0
65.0
71.0
71.0
68.0
69.3
70.0
70.0
75.0
73.0
78.0
78.0
73.0

M T N N S AT B

11.0
12.5
6.3
10.0
11.0
8.0
11.0
11.0
6.3
12.5
14.0
9.5
11.0
9.5
12.5
9.0
6.2
8.0
15.0
13.0
7.0
11.0
12.5
10.0

2\D)
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A T I N

AD 65 73 11.5
AD 65756

AD 6577 9

AD 65 80 12
AD 70 80 11.5
AD 70 80 12
AD 70 85 11.5
AD 75 83 11.5
AD 7585 11.5
AD 78 86.15 13
AD 78 88 14
AD 80907

AD 8090 8

AD 8095 11.5
AD 85 93 10
AD 8593 11.5
AD 88.9 101.6 9.5
AD 9098 11.5
AD 90 100 11.5

65
65
65
70
70
70
75
75
78
78
80
80
80
85
85
88.9
90
90

73.0
75.0
77.0
80.0
80.0
80.0
85.0
83.0
85.0
86.15
88.0
90.0
90.0
95.0
93.0
93.0
101.6
98.0
100.0

Rounded and
burr free

12.5

7.0
10.0
13.0
12.5
13.0
12.5
125
12.5
14.0
15.0

8.0

9.0
12.5
11.0
12.5
10.5
12.5
12.5

r max 0.4

rmax 0.4

T N N

AD 90 105 11.5
AD 90 110 14
AD 95 103 11.5
AD 99 109 14
AD 100 110 10
AD 100 110 11.5
AD 100 115 12
AD 100 120 12
AD 105 113 11.5
AD 105 113.15 13
AD 105 115 11.5
AD 105 120 10
AD 110 120 10.5
AD 115 123 11.5
AD 115 125 12
AD 118 133 9.8
AD 120 130 14
AD 125 133 11.5
AD 12513511

90

95

99
100
100
100
100
105
105
105
105
110
115
115
118
120
125
125

105.0
110.0
103.0
109.0
110.0
110.0
115.0
120.0
113.0
113.15
115.0
120.0
120.0
123.0
125.0
133.0
130.0
133.0
135.0

12.5
15.0
125
15.0
11.0
125
13.0
13.0
12.5
14.0
12,5
11.0
11.5
12,5
13.0
10.8
15.0
125
12.0

AD 135 143 11.5

AD 135 150 11.5 135
AD 141 151 14 141
AD 145 160 12 145
AD 150 160 11 150
AD 155 163 11.5 155
AD 160 170 11.5 160
AD 162 172 14 162
AD 175 185 11 175
AD 180 190 10 180
AD 183 193 14 183
AD 207 217 14 207

*ODI TI[FT

AD 1250 1750 0250 31.75
AD 1500 2000 0335 38.1
AD 3500 4250 0620 88.9

143.0
150.0
151.0
160.0
160.0
163.0
170.0
172.0
185.0
190.0
193.0
217.0

44.45
50.8
107.95

12.5
12.5
15.0
13.0
12.0
12.5
12.5
15.0
12.0
11.0
15.0
15.0

7.0
9.5
16.75
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RoD SEALWITHAN ADDITIONAISEALINGIPAND ACTIVEBACKURRING

This seal is mainly used with high pressure andhousing.

the backup ring o sets large gaps without
extrusion.

The asymmetric lips are designed to di erenti-
ate the behaviour of the lips on the static and
dynamic surfaces: the static lip is exible and
more sensitive to pressure uctuations; the
dynamic lip is shorter and stronger to concen-
trate load against the dynamic surface.

Wear and dry run are largely prevented by
additional lubricant retained within the gap
created by the secondary lip. In some cases
this second sealing lip may even act as a
substitute for a costly tandem sealing system
when complete sealing under certain working
conditions can only be achieved by two seals
placed one behind the other in separate

The material used to produce this seal is

a polyurethane compound that ensures
excellent properties on wear-resistance,
extended service life and resistance against
extrusion.

MATERIAL

Polyurethane
SEALPUR 93
93 °ShA

(1) Type
Designation
Hardness

Acetal resin
BEARITE

(2) Type
Designation

FIELD OF APPLICATION

Obar |100 200 300 400 500 600 700 ‘
ﬁm/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘

-200

Pressure
700 bar

Speed
0.5 m/s

Temperature
—40°C + +100°C

-150 ‘—100 ‘-50 0°Cc 50 100 150
™ T

Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

Ra 0.3 um Rt 2.5 um
Ra 1.6 um Rt 6.3 um

GAP DIMENSION “g”

The largest gap dimension appearing in operation on the non-
pressurised side:
200 bar
300 bar
400 bar

Dynamic surface
Static surface

0.80 mm
0.65 mm 600 bar
0.50 mm 700 bar

LEAD-IN CHAMFERS

500 bar 0.40 mm
0.33 mm

0.25 mm

(backup ring)
&YUFOEFE TFSWJDF MJGF

&YDFMMFOU XFBS SFTJTUB O+

less 100
100+200
over200
@ avoid damaging the sealing lips during installation, housing must have

(PPE UFNQFSBUVSF SFTJTU gRgH¢gdehamfers. Sharp edges and burrs within the installation area ef tr

seal must be removed.

*OTFOURTWBN D UV SBM EF gF D Uth®abbvke data are maximum values, they may be maintained for short

& BnBtéllation without expensive
auxiliaries

periods and can not be used at the same time simultaneously.




RoD SEALWITHAN ADDITIONAISEALINGIPAND ACTIVEBACKURRING

—1 ADA

15°+20°

{ g/2 J

_I_ g
Rounded and <
burr free —_—
r max 0.4 r max 0.4

T T I

ADA 4055 11.5 55.0 125

ADA 60 68 13 60 68.0 14.0

ADA 7590 10 75 90.0 11.0

ADA 78 86 13 78 86.0 14.0

ADA 80 95 11.5 80 95.0 12.5

ADA 90 105 11.5 90 105.0 125

ADA 90 105 12 90 105.0 13.0

ADA 97 105 13 97 105.0 14.0

ADA 105 125 14.5 105 125.0 15.5

ADA 110 130 15 110 130.0 16.0

ADA 115 140 15 115 140.0 16.0

ADA 118 126 13 118 126.0 14.0

ADA 143 151 13 143 151.0 14.0

ADA 180 195 14 180 195.0 15.0
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SNGLEACTINGRODSEAL

MATERIAL
, Type Designation Hardness
Polyurethane  SEALPUR 93
FIELD OF APPLICATION

P Obar 100 200 300 400 500 600 700
ressre ||
Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
e B i
Temperature -200 -150 -100 ‘5‘0 0°Cc 50 100 150
remerete el 1T T |t 11171

Hydraulic oils (mineral oil based)
For other uids contact our technical department

Fluids

SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5 pum
Static surface Ra 1.6 um Rt 6.3 um

GAP DIMENSION *“g”

The Aston Seals AR is a seal with asymmetric resistance, extended service life and resistanc iCREYCEFeE Nl leEls s I RN v U N R U E
lips designed for light and medium duty against extrusion. pressurised side:

applications where spaces and friction need to 100 bar 0.80 mm 200 bar 0.40 mm
be low. t (PPE TFBMJOH QFSGPSNB C(Ruprhee 0.60 mm 250 bar 0.32 mm

It can be used either as a single acting seal e L A LEAD-IN CHAMFERS

or, in presence of fast and high pressure t &BTZ JOTUBMMBUJPO Smin

variations, in tandem con guration as a t %FTJHOFOB QORI T IPVTJOH oss 100

“secondary” seal behind a PTFE one. > mm

: ) _ t 4JNBSIFPEMTJHO BOE TQBD 160+200 7mm

It is used in the same housing normally construction over200 10 mm

destined to PTFE seal of which has similar ~_To avoid damaging the sealing lips during installation, housing must have
dimensional characteristics but, Compared t &YDFMMFOU XFBS SFTJT U B QdinBed chamfers. Sharpseeglgrisugngebi%rrl;?o\cvggln the installation area ef tF
.tO It, bet_ter sealing capabilities, greatereasy t gYUFOEFE TFSWJDF MJGF The above data are maximum values, they may be maintained for short
installation and lower cost. periods and can not be used at the same time simultaneously.

t (PPE UFNQFSBUVSF SFTJTUBODF

The seal is made of a polyurethane compound
that ensures excellent properties on wear-




SNGLEACTINGRODSEAL

- ( ) - 15°+20°
— ! \
Rounded and g/2 J \/I
burr free
d —p\0— — — — — _—— = — D — —
— s
I ad
<
+ O +
N
rmax 0.4
AR 20 31 4.2 20 31.0 4.2
AR 25 36 4.2 25 36.0 4.2
AR 3041 4.2 30 41.0 4.2
AR 4051 4.2 40 51.0 4.2
AR 50 61 4.2 50 61.0 4.2
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SNGLEACTINGBUFFERODSEALWITHACTIVEBACKURRING

The Aston Seals ARA is a bu er seal designed it, better sealing capabilities and greater easy

installation.
t 7TEFSZ |IJHI SFTJTUBODF BHE
t (PPE TFBMJOH DBQBCJMJU

t WFTJHOFE XJUI B RMIFFGFOF
pressure trapping

*OUFSDIBOHFBCMF XJUI
seal housings

&BTZ JOTUBMMBUJPO

&YDFMMFOU XFBS SFTJTUE
&YUFOEFE TFSWJDF MJGF
(PPE UFNQFSBUVSF SFTJT!

for medium and heavy duty applications
where spaces and friction need to be low.

It can be used either as a single acting seal or
in tandem con guration as a “primary” seal.

Radial notches on the back facilitates back
pumping and pressure relieve capability
avoiding the risk of tipping.

t D

Radial slots on the front avoid risk of suction.

The backup ring provides a very high
resistance against extrusion in presence of
pressure loads.

It is used in the same housing normally
destined to PTFE seal of which has similar
dimensional characteristics but, compared to

MATERIAL

Polyurethane
SEALPUR 93
93 °ShA

(D Type
Designation
Hardness

Acetal resin
BEARITE

(2) Type
Designation

FIELD OF APPLICATION
700

Obar |100 200 300 400 500 600 ‘

ﬁm/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘

- -150 [-100 |-50 0°c 50 100 150
e

Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS
Ra 0.3 um Rt 2.5 um
Ra 1.6 ym Rt 6.3 um
GAP DIMENSION *“g”

The largest gap dimension appearing in operation on the non-
pressurised side:

2C0 bar
300 bar

Pressure
700 bar

Speed
0.5 m/s

Temperature
—40°C + +100°C

Dynamic surface
Static surface

0.20 mm
0.65 mm 600 bar
400 bar 0.50 mm 700 bar

JUDIFT LEAD-IN CHAMFERS

0ver200

To avoid damaging the sealing lips during installation, housing must have
rounded chamfers. Sharp edges and burrs within the installation area ef tr
SODF seal must be removed.
The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.

JBODF

500 bar 0.40 mm
0.33 mm

0.25 mm




SNGLEACTINGBUFFERODSEALWITHACTIVEBACKURRING

L ARA

- T~  15°20°
— ! i
Rounded and g/2 J 7
burr free
d - —_— — — — — - D -
- s
| <
L o
-~ —_ <
LN
rmax 0.4
ARA 4055.1 6.3 40 55.1 6.3
ARA 45 60.1 6.3 45 60.1 6.3
ARA 50 65.1 6.3 50 65.1 6.3
ARA 56 71.16.3 56 71.1 6.3
ARA 60 75.1 6.3 60 75.1 6.3
ARA 63 78.1 6.3 63 78.1 6.3
ARA 70 85.1 6.3 70 85.1 6.3
ARA 80 95.1 6.3 80 95.1 6.3
ARA 90 105.1 6.3 90 105.1 6.3
ARA 100 115.1 6.3 100 115.1 6.3
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SNGLEACTINGRODSEAL

MATERIAL

(D Type
Designation
Hardness

(2) Type

Designation
Hardness

Thermoplastic polyester resin
SEALITE 55
55 °ShD

Nitril Rubber NBR
RUBSEAL 70
70 °ShA

FIELD OF APPLICATION

Pressure
500 bar

Obar |100

200

300

400

500

600

700

S d Om/s 2 4 6 8 10 12 14
225, vl
Om/s 2 4 6 8 10 12 14
Lmis 60°C) g
Temperature -200 -150 -100 —50‘ 0°C 50 100 150

Fluids Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5 um

_ _ _ Static surface Ra 1.6 pm Rt 6.3 um
The Aston Seals SHT is the optimal solution t -PXOPTU DPNRBBHEPSSFTQPO OH GAP DIMENSION “g’

for industrial hydraulic applications. It can be PTFE seal The largest gap dimension appearing in operation on the non-

used in the same housing normally destined ressurised side:
to PTFE seal of which has similar technical and t &BTZ2 JOTUBMMBUJPO 2 '

dimensional characteristics but, comparedto t -P>XGSJDUJPO BOE OP UFOE ____L____Loogémgr____zgg%a_r_ 308 ggr 400 bar
it, better sealing capabilities, greater ease of 3y WROIE TJ [F INNFEJBUFN 37 0.80 050 0.40
installation and a lower cost. assembly : 0.80 0.50 0.40
. . . 0.90 0.55 0.45
The SHT, composed of a high resistance t 4IJNBSIEPRFTIHO BOE TQBD 3 1.10 0.70 0.50
polymer element on the dynamic side and an construction > 400 bar % g_ = H8/f8
O-Ring as energizing component on the static -

. ) ) oid damaging the sealing lips during installation, housing must have
side, can be used: t &yDFMMFOU XFBS SFTJTUB Orggnﬁ(ad chamfers. Sharp edges and burrs within the installation area ef tt

= indiviaually t )JHI SFTJTUBODF BHBJOTU—FYUS\TJpg s mustberemoved
- in tandem: preferable solution in the The above data aré maximum values, they may be maintained for short

presence of rapid — high pressure t &YUFOEEE TESWJDF MJGE periods and can not be used at the same time simultaneously.

variations. t (PPE UFNQFSBUVSF SFTJTUBODF
t (PPE TFBMJOH QFSGPSNBODF




SNGLEACTINGRODSEAL

== SHT

- - 15°+20°
— ! \
g2 J‘ }
Rounded and burr free

D d -h— -

|_
| I
0p]
— —
\
rmax 0.4
-m --m
SHT 10 14.9 2.2 14.9 SHT 40 55.1 6.3 55.1

SHT 14 18.9 2.2 14 18.9 2.2 2.0 016 SHT 45 55.7 4.2 45 55.7 4.2 3.5 830

SHT 16 20.9 2.2 16 20.9 2.2 2.0 017 SHT 45 60.1 6.3 45 60.1 6.3 5.0 329

SHT 18 22.9 2.2 18 22.9 2.2 2.0 018 SHT 50 60.7 4.2 50 60.7 4.2 35 833

SHT 20 27.3 3.2 20 27.3 3.2 2.5 118 SHT 50 65.1 6.3 50 65.1 6.3 5.0 331

SHT 20 30.7 4.2 20 30.7 4.2 3.5 214 SHT 56 66.7 4.2 56 66.7 4.2 3.5 229

SHT 22 32.7 4.2 22 32.7 4.2 3.5 215 SHT 57 72.16.3 57 72.1 6.3 5.0 333

SHT 24 34.7 4.2 24 34.7 4.2 35 216 SHT 60 70.7 4.2 60 70.7 4.2 35 839

SHT 25 32.33.2 25 32.3 3.2 2.5 122 SHT 60 75.1 6.3 60 75.1 6.3 5.0 334

SHT 25 35.7 4.2 25 35.7 4.2 35 217 SHT 70 80.7 4.2 70 80.7 4.2 3.5 846

SHT 30 37.33.2 30 37.3 3.2 2.5 125 SHT 70 85.1 6.3 70 85.1 6.3 5.0 337

SHT 3040.7 4.2 30 40.7 4.2 35 220 SHT 75 90.1 6.3 75 90.1 6.3 5.0 339

SHT 32 39.3 3.2 32 39.3 3.2 2.5 126 SHT 78 93.1 6.3 78 93.1 6.3 5.0 339

SHT 3242.7 4.2 32 42.7 4.2 3.5 221 SHT 80 95.1 6.3 80 95.1 6.3 5.0 340

SHT 3545.7 4.2 35 45.7 4.2 3.5 222 SHT 90 105.1 6.3 90 105.1 6.3 5.0 343

SHT 36 46.7 4.2 36 46.7 4.2 35 223 SHT 100 115.1 6.3 100 115.1 6.3 5.0 346

SHT 40 50.7 4.2 40 50.7 4.2 3.5 224 SHT 110 125.1 6.3 110 125.1 6.3 5.0 350
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COMPACTRODSEALWITHACTIVEBACKURINGS

MATERIAL

(D) Type Nitril Rubber NBR
Designation RUBSEAL 75
Hardness 75 °ShA

(2) Type Thermoplastic polyester resi
Designation SEALITE 63
Hardness 63 °ShD

(3) Type Acetal resin
Designation BEARITE

FIELD OF APPLICATION

Pressure Obar |100 200 300 400 500 600 700
700 bar Kl

Speed Om/s ‘2 ‘4 ‘6 ‘8 ‘10 ‘12 ‘14 ‘
Bms B

Temperature 200 |150 |-100 |50 |0°c |50 100|150
i
et i

Fluids Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS
The rod seal type Aston Seals SGA is 1FSGFDU gVJE DPOUSPM Dynamic surface  Ra 0.3 pm Rt 2.5pm

composed of: &YUFOEFE TESWJDF MJGF EElEhEhs Ra 1.6 pm Rt 6.3 um

A sealing rubber element with low &YDFMMFOU XFBS SFTJTUBODF LEAD-IN CHAMFERS
permanent deformation which assures good

sealing performance. Multiple sealing lips (PPE NFDIBOJDBWM HIUBCJM ===

ensure perfect uid control and concentrate temperature Iess_loo
load against the dynamic surface. The { *OTFOURMBIFVNAVSF gVDUVBI 292:220000

cavities keep small quantities of uid rati
P 9 vibrations To avoid damaging the sealing lips during installation, housing must have

reducing friction and wear. rounded chamfers. Sharp edges and burrs within the installation area ef tt
A support ring contoured to suit the t &BTZ JOTUBMMBUJPO XJUIPVU FYQFO T J3AAmust be removed.

i i i auxiliaries The above data are maximum values, they may be maintained for short
gqeiiolrr;Z$r?/|Iggsrljjl’zzethie[;?ee:;u:—g?Oggiiﬁé o periods and can not be used at the same time simultaneously.
shape

- An anti-extrusion ring which assures high
pressure loads without any risk of extrusion.

t 7TFSZ I1JHI SFTJTUBODF BHBJOTU FYUSVTJPO




COMPACTRODSEALWITHACTIVEBACKURRINGS

— SGA

15°+20°
i ! |

{ g/2 J

+++++++++ i
.

<
_I_ %)
Rounded and burr n
free i
r max 0.4 rmax 0.4
I N I N
SGA 3043 30 43.0 20.0 0.4
SGA 45 60 45 60.0 22,5 0.4
SGA 60 77 60 77.0 27.0 0.4
SGA 70 90 70 90.0 30.0 0.4
SGA 95 115 95 115.0 28.0 0.4
SGA 110 130 110 130.0 325 0.4
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SNGLEACTINGRODSEALN PTFERVITHENERGIZINBETALSPRINGNSIDE

MATERIAL

(D Type Polytetra uoroethylene PTFE + carfpon

Designation SEALFLON + Carbon
%olt can be provided with di erent llers according to applicafions

Stainless 1.4310
%t can be provided with di erent materials according to working cpnditions

FIELD OF APPLICATION

Pressure Obar |100 200 300 400 500 600 700
300 bar ORI
Om/s |2 4 6 8 10 12 14

Speed
15 m/s

Temperature | 70% /2% 190

—200°C + +200°(

High compatibility with nearly all uids

(which do not attack the PTFE and Stainless)
SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5pum
Static surface Ra 1.6 um Rt 6.3 um
GAP DIMENSION “g”
The largest gap dimension appearing in operation on the non-
pressurised side:
The Aston Seals AV is a single actingrodseal t )J)JHI TQFFE BMMPXFE 100 bar 200 bar 300 bar

energized by a V-shaped metal spring resistant ;1 'p UFOEFODZ PG TUJDL TM

to corrosion.
: _ _ t &YDFMMFOU TFBMBMWHP RBQ
The asymmetric pro le, with appropriately pressure

designed dynamic lip, short and heavy, t (PPE XFBS SFTJTUBODF
ensures a reduction of friction and a long LEAD-IN CHAMEERS
operating life. t JJHI UFNQFSBUVSF SFTJT Uggaaaa

The inside metal spring ensures a tight seal t &YUFOEFE TFSWJDF MJGF
even at low pressures.

The possibility of combining di erent

p. y 9 INSTALLATION To avoid damaging the sealing lips during installation, housing must have
materials for the two components, allows . : rounded chamfers. Sharp edges and burrs within the installation area ef tr
the use of the seal in various areas: hydraulic, 1hiS séal should be mounted preferably in seal must be removed.

chemical, pharmaceutical and food industries. ©P€n housing. The snap-in installation is only The above data are maximum values, they may be maintained for short

ossible in special desianed housing (see periods and can not be used at the same time simultaneously.
t )JJHI DPNQBUJCJIJMJUZ XJUI %Llfr‘g_SMZ BMM Q%JET

t Low friction, even in the absence of lubrication

Fluids




AV57924
AV79924
AV 810.92.4
AV 1012924
AV 12 16.5 3.6
AV 14 18.5 3.6
AV 15 19.5 3.6
AV 16 20.5 3.6
AV 17 21.5 3.6
AV 18 22.5 3.6
AV 20 24.5 3.6
AV 22 28.24.8
AV 24 30.2 4.8
AV 2531.24.8
AV 26 32.24.8
AV 28 34.2 4.8
AV 30 36.2 4.8
AV 3238.24.8
AV 3541.24.8
AV 36 42.24.8
AV 37 43.24.8
AV 3844.24.8

* Open groove assembly

7

8
10
12
14
15
16
17
18
20
22
24
25
26
28
30
32
35
36
37
38

e | -]

15°+20°

Rounded and burr

free

rmax 0.4

O TR NEE LN CTS T N N N

9.9
10.9
12.9
16.5
18.5
19.5
20.5
21.5
22.5
24.5
28.2
30.2
31.2
32.2
34.2
36.2
38.2
41.2
42.2
43.2
44.2

2.4
2.4
2.4
3.6
3.6
3.6
3.6
3.6
3.6
3.6
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8
4.8

7.1
9.1*
10.1*
12.1*
15.3
17.3
18.3
19.3
20.3
21.3
23.3
26.8
28.8
29.8
30.8
32.8
34.8
36.8
39.8
40.8
41.8
42.8

AV 40 46.2 4.8
AV 4251471
AV 4554471
AV 4857471
AV 5059471
AV 5261471
AV 5564.47.1
AV 5867471
AV 60 69.4 7.1
AV6574471
AV 7079.471
AV 7584471
AV 8089.47.1
AV 8594.471
AV 9099471
AV 95104.4 71
AV 100 109.4 7.1
AV 110119471
AV 120 129.4 7.1
AV 125 137.2 9.5
AV 130 142.2 9.5
AV 140 152.2 9.5

SNGLEACTINGRODSEALN PTFEVITHENERGIZIN®ETALSPRINGNSIDE

AV

e | -]

42
45
48
50
52
55
58
60
65
70
75
80
85
90
95
100
110
120
125
130
140

46.2
51.4
54.4
57.4
59.4
61.4
64.4
67.4
69.4
74.4
79.4
84.4
89.4
94.4
99.4
104.4
109.4
119.4
129.4
137.2
142.2
152.2

7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
9.5
9.5
9.5

44.8
49.8
52.8
55.8
57.8
59.8
62.8
65.8
67.8
72.8
77.8
82.8
87.8
92.8
97.8
102.8
107.8
117.8
127.8
135.4
140.4
150.4

10°+30°
-
15°+20°
g/2 —T
S j——
D — — d M
Rounded and burr
free
—a
rmax 0.4 rmax 0.4

AV 150 162.2 9.5
AV 155 167.2 9.5
AV 160 172.2 9.5
AV 170 182.2 9.5
AV 175 187.2 9.5
AV 180 192.2 9.5
AV 185 197.2 9.5
AV 190 202.2 9.5
AV 195 207.2 9.5
AV 200 212.2 9.5
AV 210 222.2 9.5
AV 220 232.2 9.5
AV 225 237.2 9.5
AV 230 242.2 9.5
AV 240 252.2 9.5
AV 250 262.2 9.5
AV 260 272.2 9.5
AV 270 282.2 9.5
AV 280 292.2 9.5
AV 290 302.2 9.5
AV 300 312.2 9.5
AV 310 322.2 9.5

155
160
170
175
180
185
190
195
200
210
220
225
230
240
250
260
270
280
290
300
310

162.2
167.2
172.2
182.2
187.2
192.2
197.2
202.2
207.2
212.2
222.2
232.2
237.2
242.2
252.2
262.2
272.2
282.2
292.2
302.2
312.2
322.2

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
0.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

160.4
165.4
170.4
180.4
185.4
190.4
195.4
200.4
205.4
210.4
220.4
230.4
235.4
240.4
250.4
260.4
270.4
280.4
290.4
300.4
310.4
320.4

AV
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SNGLEACTINGRODSEALUN PTFEVITHENERGIZIN®ETALSPRINGNSIDE

-
15°+20°
g/2—T
S j——
D — — d
Rounded and burr
free
—a
rmax 0.4

AV 320 332.2 9.5
AV 330 342.2 9.5
AV 340 352.2 9.5
AV 350 362.2 9.5
AV 360 372.2 9.5
AV 370 382.2 9.5
AV 380 392.2 9.5
AV 390 402.2 9.5
AV 400 412.2 9.5
AV 420 432.2 9.5
AV 440 452.2 9.5
AV 450 462.2 9.5
AV 460 472.2 9.5
AV 480 492.2 9.5
AV 500 512.2 9.5

332.2
330 342.2
340 352.2
350 362.2
360 372.2
370 382.2
380 392.2
390 402.2
400 412.2
420 432.2
440 452.2
450 462.2
460 472.2
480 492.2
500 512.2

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

[l

340.4
350.4
360.4
370.4
380.4
390.4
400.4
410.4
430.4
450.4
460.4
470.4
490.4
510.4

5-10
>10-20
>20-40

>40-120
>120-500

d+29
d+45
d+6.2
d+9.4
d+12.2

10°+30°
.
15°+20°
g/2—T
S j——
D — — d
Rounded and burr
free
—a
rmax 0.4 rmax 0.4

2.4
3.6
4.8
7.1
9.5

Other sizes not present in the above table can be
provided in according to the following scheme:

d+21
d+3.3
d+4.8
d+7.8
d+10.4

AV
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SNGLEACTINGRODSEAL

MATERIAL

(D) Type Polytetra uoroethylene PTFE + Bro
Designation SEALFLON + Bronze

%olt can be provided with di erent llers according to applications

(2 Type Nitril Rubber NBR
Designation RUBSEAL 70

Hardness 70 °ShA
%olt can be provided with di erent materials according to working cpnditions

FIELD OF APPLICATION

100 200 300 400 500 600 700
i

600 bar

12 14

Temperature

(with OR in NBR)
-30°C + +200°C
(with OR in FKM)
High compatibility with nearly all uids
with the right choice of O-Ring material
SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5um
Static surface Ra 1.6 um Rt 6.3 um

of ____ _ GAPDIMENSION ‘g’
- A dynamic seal element which assures t )JJHI DPNQBUJCIMJIUZ XJU I geas iargest gap dimension [miri] appearing in operation on the fon-
. o . the right choice of O-Ring material) pressurised side:
exceptional low friction and high speed 100 bar 200 bar 200 bar

performance, as well as high compatibility t )JHI SFTJTUBODF BHBJOTU 060
W|th nearly aII_medla due to the chemical t YJJHI UFNQFSBUVSF SFTJTU : 0.80
resistance which exceeds that of all other : 0.80
thermoplastics and elastomers : 1.00

- A standard size O-Ring with low permanent ' 1'28
deformation as energizing component on 3 200
the static side > 400 bar % ¢ _

_ To avoid damaging the sealing lips during installation, housing must have
t PXUBUJD BOE EZOBNJD GSJDUJPO rounded chamfers. Sharp edges and burrs within the installation area ef tr

seal must be removed.
t ) JHI TQFFE BMMPXFE The above data are maximum values, they may be maintained for short

t /P UFOEFODZ PG TUJDL TMJQ periods and can not be used at the same time simultaneously.
t 40BDF TBWJOH DPOTUSVDUJPO BOE TINQMF

The rod seal type Aston Seals XB is composed groove design




SNGLEACTINGRODSEAL

- =T 15°+20°
— ! 1
| nl T
Rounded and burr free
Dd -}——— N ———- —{4-- -+ -
| o
] §
— —_—
r
rmax 0.4

e o Joe ool Lo Wew o Jomloo o Lo Wlew o Jow 1ol Lo
XB48922 XB 42571 6.3 57.1 XB 170 185.1 6.3 185.1
XB59.922 5 9.9 2.2 2.0 010 XB 45 60.1 6.3 45 60.1 6.3 5.0 329 XB 175 190.1 6.3 175 190.1 6.3 5.0 366
XB711.92.2 7 11.9 2.2 2.0 012 XB 48 63.1 6.3 48 63.1 6.3 5.0 330 XB 180 195.1 6.3 180 195.1 6.3 5.0 366
XB 8 15.33.2 8 15.3 3.2 2.5 111 XB 5065.16.3 50 65.1 6.3 5.0 331 XB 185 200.1 6.3 185 200.1 6.3 5.0 367
XB 10 17.3 3.2 10 17.3 3.2 2.5 112 XB 52 67.1 6.3 52 67.1 6.3 5.0 331 XB 190 205.1 6.3 190 205.1 6.3 5.0 368
XB 12 19.3 3.2 12 19.3 3.2 25 114 XB 5570.16.3 55 70.1 6.3 5.0 332 XB 195 210.1 6.3 195 2101 6.3 5.0 368
XB 14 21.33.2 14 21.3 3.2 25 115 XB 58 73.1 6.3 58 73.1 6.3 5.0 333 XB 200 220.5 8.1 200 220.5 8.1 6.5 445
XB 15 22.3 3.2 15 22.3 3.2 2.5 116 XB 60 75.1 6.3 60 75.1 6.3 5.0 334 XB 210 230.58.1 210 230.5 8.1 6.5 446
XB 16 23.3 3.2 16 23.3 3.2 2.5 116 XB 65 80.1 6.3 65 80.1 6.3 5.0 335 XB 220 240.5 8.1 220 240.5 8.1 6.5 447
XB 17 24.3 3.2 17 24.3 3.2 25 117 XB 70 85.1 6.3 70 85.1 6.3 5.0 337 XB 225 245.58.1 225 2455 8.1 6.5 447
XB 18 25.33.2 18 25.3 3.2 25 117 XB 75 90.1 6.3 75 90.1 6.3 5.0 339 XB 230 250.5 8.1 230 250.5 8.1 6.5 678
XB 20 30.7 4.2 20 30.7 4.2 35 214 XB 8095.16.3 80 95.1 6.3 5.0 340 XB 240 260.5 8.1 240 260.5 8.1 6.5 448
XB 22 32.7 4.2 22 32.7 4.2 3.5 215 XB 85 100.1 6.3 85 100.1 6.3 5.0 342 XB 250 270.5 8.1 250 270.5 8.1 6.5 449
XB 24 34.7 4.2 24 34.7 4.2 3.5 216 XB 90 105.1 6.3 90 105.1 6.3 5.0 343 XB 260 284.0 8.1 260 284.0 8.1 6.5 450
XB 25 35.7 4.2 25 35.7 4.2 3.5 217 XB 95 110.1 6.3 95 110.1 6.3 5.0 345 XB 270 294.0 8.1 270 294.0 8.1 6.5 451
XB 26 36.7 4.2 26 36.7 4.2 35 218 XB 100 115.1 6.3 100 1151 6.3 5.0 346 XB 280 304.08.1 280 304.0 8.1 6.5 452
XB 28 38.7 4.2 28 38.7 4.2 3.5 219 XB 110 125.1 6.3 110 125.1 6.3 5.0 350 XB 290 314.0 8.1 290 314.0 8.1 6.5 453
XB 30 40.7 4.2 30 40.7 4.2 3.5 220 XB 120 135.1 6.3 120 135.1 6.3 5.0 353 XB 300 324.08.1 300 324.0 8.1 6.5 454
XB 3242.7 4.2 32 42.7 4.2 3.5 221 XB 125 140.1 6.3 125 1401 6.3 5.0 354 XB 310 334.08.1 310 334.0 8.1 6.5 454
XB 3545.7 4.2 35 45.7 4.2 35 222 XB 130 145.1 6.3 130 1451 6.3 5.0 356 XB 320 344.08.1 320 344.0 8.1 6.5 455
XB 36 46.7 4.2 36 46.7 4.2 3.5 223 XB 140 155.1 6.3 140 155.1 6.3 5.0 359 XB 330 354.0 8.1 330 354.0 8.1 6.5 456
XB 37 47.7 4.2 37 47.7 4.2 3.5 223 XB 150 165.1 6.3 150 165.1 6.3 5.0 361 XB 340 364.08.1 340 364.0 8.1 6.5 457
XB 38 53.1 6.3 38 53.1 6.3 5.0 327 XB 155 170.1 6.3 155 160.1 6.3 5.0 362 XB 350 374.0 8.1 350 374.0 8.1 6.5 458
XB 4055.16.3 40 55.1 6.3 5.0 327 XB 160 175.1 6.3 160 175.1 6.3 5.0 363 XB 360 384.08.1 360 384.0 8.1 6.5 458
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SNGLEACTINGRODSEAL

- T 15°+20°

— ! 1

9/24‘ }
Rounded and burr free
Dd -y——— N ———- —-- -+ -
J = S

|

— —
rmax 0.4

-m Other sizes not present in the above table can be provided in according to the following scheme:

XB 380 404.0 8.1 380 404.0 8.1 6.5 460

XB 400 424.08.1 400 424.0 8.1 6.5 461 8+18.9 3+7.9 d+4.90 1.78
XB 420 444.0 8.1 420 444.0 8.1 6.5 463 19 + 37.9 8+ 18.9 d+7.30 3.2 2.5 2.62
XB 440 464.0 8.1 440  464.0 8.1 6.5 464 38 + 199.9 19 = 37.9 8+ 18.9 d+10.7 4.2 3.5 3.53
XB 450 474.0 8.1 450 474.0 8.1 6.5 465 200 + 255.9 38 +199.9 19 + 37.9 d+15.1 6.3 5.0 5.34
XB 460 484.0 8.1 460 484.0 8.1 6.5 466 256 + 649.9 200 + 255.9 38 +199.9 d+20.5 8.1 6.5 6.99
XB 480 504.0 8.1 480 504.0 8.1 6.5 468 650 + 999.9 256 + 649.9 200 + 255.9 d+24.0 8.1 6.5 6.99
XB 500 524.08.1 500 524.0 8.1 6.5 469 650 + 999.9 256 < 649.9 d+27.3 9.5 7.5 8.40
> 1000 d+ 38.0 13.8 10.0 12.0
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DouUBLEACTINGRODSEAL

MATERIAL

(D) Type Polytetra uoroethylene PTFE + Bro
Designation SEALFLON + Bronze

%olt can be provided with di erent llers according to applications

(2 Type Nitril Rubber NBR
Designation RUBSEAL 70

Hardness 70 °ShA
%olt can be provided with di erent materials according to working cpnditions

FIELD OF APPLICATION

100 200 300 400 500 600 700
i

600 bar

12 14

Temperature

(with OR in NBR)
-30°C + +200°C
(with OR in FKM)
High compatibility with nearly all uids
with the right choice of O-Ring material
SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5um
Static surface Ra 1.6 um Rt 6.3 um

of ____ _ GAPDIMENSION ‘g’
- A dynamic seal element which assures t )JJHI DPNQBUJCIMJIUZ XJU I geas iargest gap dimension [miri] appearing in operation on the fon-
. o . the right choice of O-Ring material) pressurised side:
exceptional low friction and high speed 100 bar 200 bar 200 bar

performance, as well as high compatibility t )JHI SFTJTUBODF BHBJOTU 060
W|th nearly aII_medla due to the chemical t YJJHI UFNQFSBUVSF SFTJTU : 0.80
resistance which exceeds that of all other : 0.80
thermoplastics and elastomers. : 1.00

- A standard size O-Ring with low permanent ' 1'28
deformation as energizing component on 3 200
the static side > 400 bar % ¢ _

_ To avoid damaging the sealing lips during installation, housing must have
t PXUBUJD BOE EZOBNJD GSJDUJPO rounded chamfers. Sharp edges and burrs within the installation area ef tr

seal must be removed.
t ) JHI TQFFE BMMPXFE The above data are maximum values, they may be maintained for short

t /P UFOEFODZ PG TUJDL TMJQ periods and can not be used at the same time simultaneously.
t 40BDF TBWJOH DPOTUSVDUJPO BOE TINQMF

The rod seal type Aston Seals XAB is composed groove design




DouBLEACTINGRODSEAL

‘ - T 15°+20°
— ! i
9/24‘ ﬁ
Rounded and burr free
Dd )\ —— e — = ——- —l—-- -
J = S
] 2
—~— —~— X
\
rmax 0.4

CE I O N N I I I s I I
XAB 48.92.2 XAB 42 571 6.3 57.1 XAB 170 185.1 6.3 185.1

XAB59.92.2 5 9.9 2.2 2.0 010 XAB 45 60.1 6.3 45 60.1 6.3 5.0 329 XAB 175 190.1 6.3 175 190.1 6.3 5.0 366
XAB711.92.2 7 11.9 2.2 2.0 012 XAB 48 63.1 6.3 48 63.1 6.3 5.0 330 XAB 180 195.1 6.3 180 195.1 6.3 5.0 366
XAB 8 15.3 3.2 8 15.3 3.2 2.5 111 XAB 50 65.1 6.3 50 65.1 6.3 5.0 331 XAB 185 200.1 6.3 185 200.1 6.3 5.0 367
XAB 10 17.3 3.2 10 17.3 3.2 2.5 112 XAB 52 67.1 6.3 52 67.1 6.3 5.0 331 XAB 190 205.1 6.3 190 205.1 6.3 5.0 368
XAB 12 19.3 3.2 12 19.3 3.2 25 114 XAB 5570.16.3 55 70.1 6.3 5.0 332 XAB 195 210.1 6.3 195 2101 6.3 5.0 368
XAB 14 21.3 3.2 14 21.3 3.2 25 115 XAB 58 73.1 6.3 58 73.1 6.3 5.0 333 XAB 200 220.58.1 200 220.5 8.1 6.5 674
XAB 15 22.33.2 15 22.3 3.2 2.5 116 XAB 60 75.16.3 60 75.1 6.3 5.0 334 XAB 210 230.58.1 210 230.5 8.1 6.5 446
XAB 16 23.3 3.2 16 23.3 3.2 25 116 XAB 65 80.1 6.3 65 80.1 6.3 5.0 335 XAB 220 240.58.1 220 2405 8.1 6.5 447
XAB 17 24.3 3.2 17 24.3 3.2 25 117 XAB 7085.16.3 70 85.1 6.3 5.0 337 XAB 225245581 225 2455 8.1 6.5 447
XAB 18 25.3 3.2 18 25.3 3.2 25 117 XAB 7590.1 6.3 75 90.1 6.3 5.0 339 XAB 230 250.58.1 230 250.5 8.1 6.5 678
XAB 20 30.7 4.2 20 30.7 4.2 35 214 XAB 8095.16.3 80 95.1 6.3 5.0 340 XAB 240 260.5 8.1 240 260.5 8.1 6.5 448
XAB 22 32.7 4.2 22 32.7 4.2 35 215 XAB 85 100.1 6.3 85 100.1 6.3 5.0 342 XAB 250 270.5 8.1 250 270.5 8.1 6.5 449
XAB 24 34.7 4.2 24 34.7 4.2 3.5 216 XAB 90 105.1 6.3 90 105.1 6.3 5.0 343 XAB 260 284.0 8.1 260 284.0 8.1 6.5 450
XAB 25 35.7 4.2 25 35.7 4.2 3.5 217 XAB 95 110.1 6.3 95 110.1 6.3 5.0 345 XAB 270294.08.1 270 294.0 8.1 6.5 451
XAB 26 36.7 4.2 26 36.7 4.2 35 218 XAB 100 115.1 6.3 100 1151 6.3 5.0 346 XAB 280 304.0 8.1 280 304.0 8.1 6.5 452
XAB 28 38.7 4.2 28 38.7 4.2 3.5 219 XAB 110 125.1 6.3 110 125.1 6.3 5.0 350 XAB 290 314.0 8.1 290 314.0 8.1 6.5 453
XAB 30 40.7 4.2 30 40.7 4.2 3.5 220 XAB 120 135.1 6.3 120 135.1 6.3 5.0 353 XAB 300 324.08.1 300 324.0 8.1 6.5 454
XAB 32 42.7 4.2 32 42.7 4.2 3.5 221 XAB 125 140.1 6.3 125 1401 6.3 5.0 354 XAB 310 334.08.1 310 334.0 8.1 6.5 454
XAB 3545.7 4.2 35 45.7 4.2 35 222 XAB 130 145.1 6.3 130 1451 6.3 5.0 356 XAB 320 344.08.1 320 344.0 8.1 6.5 455
XAB 36 46.7 4.2 36 46.7 4.2 3.5 223 XAB 140 155.1 6.3 140 155.1 6.3 5.0 359 XAB 330 354.0 8.1 330 354.0 8.1 6.5 456
XAB 37 47.7 4.2 37 47.7 4.2 3.5 223 XAB 150 165.1 6.3 150 165.1 6.3 5.0 361 XAB 340 364.08.1 340 364.0 8.1 6.5 457
XAB 38 53.16.3 38 53.1 6.3 5.0 327 XAB 155 170.1 6.3 155 170.1 6.3 5.0 362 XAB 350 374.08.1 350 374.0 8.1 6.5 458
XAB 4055.16.3 40 55.1 6.3 5.0 327 XAB 160 175.1 6.3 160 1751 6.3 5.0 363 XAB 360 384.0 8.1 360 384.0 8.1 6.5 458
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DouBLEACTINGRODSEAL

| m= XAB

—_ - 15°+20°
— ! \
9/24‘ }
Rounded and burr free
D d —\——— N ————- — -
L = S
3 ]
03] — —
\
rmax 0.4

-m Other sizes not present in the above table can be provided in according to the following scheme:

XAB 380 404.0 8.1 380 404.0 8.1 6.5 460

XAB 400 424.08.1 400 424.0 8.1 6.5 461 8+18.9 3+7.9 d+4.90 1.78
XAB 420 444.0 8.1 420 444.0 8.1 6.5 463 19+ 37.9 8+ 18.9 d+7.30 3.2 2.5 2.62
XAB 440 464.08.1 440 464.0 8.1 6.5 464 38 + 199.9 19 + 37.9 8+ 18.9 d+10.7 4.2 3.5 3.53
XAB 450 474.08.1 450 474.0 8.1 6.5 465 200 + 255.9 38 +199.9 19+ 37.9 d+15.1 6.3 5.0 5.34
XAB 460 484.0 8.1 460 484.0 8.1 6.5 466 256 + 649.9 200 + 255.9 38 +199.9 d+20.5 8.1 6.5 6.99
XAB 480 504.0 8.1 480 504.0 8.1 6.5 468 650 + 999.9 256 + 649.9 200 + 255.9 d+24.0 8.1 6.5 6.99
XAB 500524.08.1 500 524.0 8.1 6.5 469 650 + 999.9 256 = 649.9 d+27.3 9.5 7.5 8.40
> 1000 d+38.0 13.8 10.0 12.0
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DOUBLEACTINGSEALFORROTATINGROD

The rod seal type Aston Seals XRB, used t $BO BMIBPBIOHMF BDUJPO
preferably for hydraulic joints and rotary joints,
is composed of:

- A dynamic seal element which assures
exceptional low friction and high speed
performance, as well as high compatibility
with nearly all media due to the chemical
resistance which exceeds that of all other
thermoplastics and elastomers

- A standard size O-Ring with low permanent
deformation as energizing component on
the static side

t -PXUBUJD BOE EZOBNJD GSJDUJPO
t )JHI TQFFE BMMPXFE
t /P UFOEFODZ PG TUJDL TMJQ

groove design

t )JJHI DPNQBUJCJIJMJUZ XJUI
the right choice of O-Ring material)

t )JHI SFTJTUBODF BHBJOTU
t )JHI UFNQFSBUVSF SFTJTU

t 4QBDF TBWJOH DPOTUSVDU

MATERIAL

(D) Type Polytetra uoroethylene PTFE + Bro
Designation SEALFLON + Bronze
%olt can be provided with di erent llers according to applicaions

(2) Type Nitril Rubber NBR
Designation RUBSEAL 70
Hardness 70 °ShA

%olt can be provided with di erent materials according to working cpnditions

FIELD OF APPLICATION
Obar [100 [200 [300 [400 [500 [600 |700

T
|

WH\\\HHHm\muuu\muuu\Hm\m\muuu\

-200 |-150 |-100 100 150 ‘

Pressure

eed (rotating)
m/s (lubricated
and continuous)

Temper.
-30°C + +130 C
(W|th ORin NBR)

MMM

High compatibility with nearly all uids
with the right choice of O-Ring material
SURFACE ROUGHNESS

Ra 03um Rt 2.5 um
Rt 6.3 um

Fluids

Dynamic surface
Static surface
P U B U

L 100 bar 200 bar 300 bar
' 0.30
0.30
0.40

0.50
0.50
0.60
0.60 0.40
0.90 0.60
> 400 bar % gq_ = H8/f8
To avoid damaging the sealing lips during installation, housing must have

rounded chamfers. Sharp edges and burrs within the installation area ef tt
seal must be removed.

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.




DOUBLEACTINGSEALFORROTATINROD

= XRB
—_— $" 15°+§0°
| ot )
Rounded and burr free
Dd ——3}———- N —-4-— -
J —— S

m

o

X

—_— —
r
rmax 0.4

EEENEERE CEEEIEAEIENCE T S RN
XRB 6 10.9 2.2 10.9 XRB 56 67 4.2 XRB 180 191 4.2 180
XRB 812.92.2 8 12.9 2.2 2.0 012 XRB 60 71 4.2 60 71 4.2 3.5 839 XRB 190 201 4.2 190 201 4.2 3.5 264
XRB 10 14.9 2.2 10 14.9 2.2 2.0 013 XRB 6374 4.2 63 74 4.2 3.5 841 XRB 200 215.5 6.3 200 2155 6.3 5.0 369
XRB 12 16.9 2.2 12 16.9 2.2 2.0 015 XRB 65 76 4.2 65 76 4.2 3.5 232 XRB 210 225.5 6.3 210 2255 6.3 5.0 371
XRB 14 18.9 2.2 14 18.9 2.2 2.0 016 XRB 7081 4.2 70 81 4.2 3.5 846 XRB 220 235.5 6.3 220 2355 6.3 5.0 373
XRB 1519.9 2.2 15 19.9 2.2 2.0 017 XRB 75 86 4.2 75 86 4.2 35 235 XRB 240 255.56.3 240 2555 6.3 5.0 376
XRB 16 20.9 2.2 16 20.9 2.2 2.0 017 XRB 8091 4.2 80 91 4.2 3.5 236 XRB 250 265.5 6.3 250 265.5 6.3 5.0 377
XRB 18 22.9 2.2 18 22.9 2.2 2.0 019 XRB 85 96 4.2 85 96 4.2 3.5 238 XRB 280 301 8.1 280 301 8.1 6.5 452
XRB 20 27.5 3.2 20 27.5 3.2 2.5 119 XRB 90 101 4.2 90 101 4.2 35 240 XRB 300 321 8.1 300 321 8.1 6.5 453
XRB 22 29.5 3.2 22 29.5 3.2 2.5 120 XRB 95 106 4.2 95 106 4.2 35 241 XRB 320 341 8.1 320 341 8.1 6.5 455
XRB 25 32.5 3.2 25 325 3.2 25 122 XRB 100 111 4.2 100 111 4.2 3.5 242 XRB 350 371 8.1 350 371 8.1 6.5 457
XRB 28 35.5 3.2 28 35.5 3.2 2.5 124 XRB 105 116 4.2 105 116 4.2 35 244 XRB 360 381 8.1 360 381 8.1 6.5 458
XRB 30 37.5 3.2 30 37.5 3.2 2.5 125 XRB 110 121 4.2 110 121 4.2 35 246 XRB 400 421 8.1 400 421 8.1 6.5 461
XRB 32 39.5 3.2 32 39.5 3.2 2.5 126 XRB 115 126 4.2 115 126 4.2 3.5 247 XRB 420 441 8.1 420 441 8.1 6.5 462
XRB 3542.5 3.2 35 42.5 3.2 25 128 XRB 120 131 4.2 120 131 4.2 35 249 XRB 450 471 8.1 450 471 8.1 6.5 465
XRB 36 43.5 3.2 36 43.5 3.2 2.5 129 XRB 125 136 4.2 125 136 4.2 35 251 XRB 480 501 8.1 480 501 8.1 6.5 467
XRB 4051 4.2 40 51 4.2 3.5 224 XRB 130 141 4.2 130 141 4.2 35 252 XRB 500 521 8.1 500 521 8.1 6.5 469
XRB 42 53 4.2 42 53 4.2 3.5 828 XRB 135 146 4.2 135 146 4.2 3.5 254 XRB 520541 8.1 520 541 8.1 6.5 470
XRB 45 56 4.2 45 56 4.2 35 830 XRB 140 151 4.2 140 151 4.2 35 255 XRB 550571 8.1 550 571 8.1 6.5 471
XRB 48 59 4.2 48 59 4.2 35 832 XRB 145 156 4.2 145 156 4.2 35 257 XRB 600 621 8.1 600 621 8.1 6.5 473
XRB 50 61 4.2 50 61 4.2 3.5 833 XRB 150 161 4.2 150 161 4.2 3.5 258 XRB 650 678 9.5 650 678 9.5 7.5 660x8.4
XRB 52 63 4.2 52 63 4.2 3.5 228 XRB 160 171 4.2 160 171 4.2 3.5 259 XRB 700 728 9.5 700 728 9.5 7.5 710x8.4
XRB 55 66 4.2 55 66 4.2 35 836 XRB 170 181 4.2 170 181 4.2 35 261 XRB 750 778 9.5 750 778 9.5 7.5 760x8.4
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!

-—

- 15°+20°

1

g/2J

Rounded and burr free

~

N

rmax 0.4

Other sizes not present in the above table can be
provided in according to the following scheme:

I I T N

6+ 18.9 d+4.9
19 +37.9 d+75
38 +199.9 d+11.0
200 + 255.9 d+155
256 + 649.9 d+21.0
650 + 999.9 d+28.0

2.20
3.20
4.20
6.30
8.10
9.50

2.0
25
35
5.0
6.5
7.5

1.78
2.62
3.53
5.34
6.99
8.40

XRB
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DouUBLEACTINGRODSEAL

MATERIAL

(D Type Polytetra uoroethylene PTFE + Carlpon
Designation SEALFLON + Carbon

%olt can be provided with di erent llers according to applications

(2) Type Nitril Rubber NBR
Designation RUBSEAL 70
Hardness 70 °ShA
%olt can be provided with di erent materials according to working cpnditions

FIELD OF APPLICATION

Pressure Obar 100 200 300 400 500 600 700
160 bar A A
Speed omss |2 4 6 8 0 |12 |14
2mis AR HHHH\ HH\HH \HHHH HHHH\ HHHH\

Temper, 200 |-150 |-100
-30°C + +130 C
(with OR in NBR)

-30°C + +200° C
(with OR in FKM)

-150  |-100 150

_ N High ibility with nearly all ui
The rod seal type Aston Seals XL, mainly t 4QBDF TBWJOH DPOTUSVD [EE g amnearly all Ulds

suitable for low pressure conditions or groove design

preumafic eld, is composed of t (PPE SFTJTUBODF BHBJOT!
A dynamic seal element which assures Dynamic surface  Ra 0.3 jm Rt 2.5um

exceptional low friction and high speed t )JHI DPNQBUJCIMIUZ XJU | gt Ra 1.6 um Rt 6.3 um
performance, as well as high compatibility the right choice of O-Ring material)
il e e gy © Db TQFFE BHIMENEFE
: The largest gap dimension appearing in operation on the non-
thermoplastics and elastomers. t )JHI UFNQFSBUVSF SFTJTU pressurised side must comply with the 1ISO H8/f7:

- Astandard size O-Ring with low permanent To avoid damaging the sealing lips during installation, housing must have

deformation as energizing component on rounded chamfers. Sharp edges and burrs within the installation area ef tr
seal must be removed.

e SErE s The above data are maximum values, they may be maintained for short
t -PXUBUJD BOE EZOBNJD GSJDUJPO BMTP XJUIPVU periods and can not be used at the same time simultaneously.
lubrication

t /P UFOEFODZ PG TUJDL TMJQ

SURFACE ROUGHNESS

GAP DIMENSION “g”




DouBLEACTINGRODSEAL

T 15°+20°

L 9/2 }
Rounded and burr free

- O ———————————
- O —————
\

\

\

\

\

\

\
|
T
I
|
|
I

@
XL

—
—

rmax 0.4
---m --m -m
XL 610-5 2 XL 824-38 46.0 4 XL 345-100 112.1 6
XL 011-6 6 10.5 2 3.0 011 XL 825-40 40 48.0 4 4.5 825 XL 348-110 110 122.0 6 6.0 348
XL 012-8 8 12.5 2 3.0 012 XL 224-42 42 50.0 4 4.5 224 XL 428-120 120 135.5 8 8.0 428
XL 614-10 10 16.2 3 35 614 XL 225-45 45 53.0 4 4.5 225 XL 429-125 125 140.5 8 8.0 429
XL 113-12 12 18.2 3 3.5 113 XL 329-50 50 61.6 6 6.0 329 XL 431-130 130 145.5 8 8.0 431
XL 114-14 14 20.2 3 3.5 114 XL 331-55 55 66.7 6 6.0 331 XL 434-140 140 155.5 8 8.0 434
XL 809-15 15 21.1 3 3.5 809 XL 331-56 56 67.6 6 6.0 331 XL 437-150 150 165.5 8 8.0 437
XL 617-16 16 22.2 3 35 617 XL 333-60 60 71.7 6 6.0 333 XL 439-160 160 175.5 8 8.0 439
XL 116-18 18 24.1 3 3.5 116 XL 334-63 63 74.7 6 6.0 334 XL 878-170 170 186.3 8 8.0 878
XL 118-20 20 26.2 3 3.5 118 XL 334-65 65 76.6 6 6.0 334 XL 442-180 180 196.3 8 8.0 442
XL 119-22 22 28.2 3 3.5 119 XL 336-70 70 81.7 6 6.0 336 XL 884-190 190 206.3 8 8.0 884
XL 121-25 25 31.2 3 35 121 XL 338-75 75 87.1 6 6.0 338 XL 445-200 200 216.3 8 8.0 445
XL 217-28 28 36.0 4 4.5 217 XL 339-80 80 92.1 6 6.0 339 XL 449-250 250 266.3 8 8.0 449
XL 218-30 30 38.0 4 45 218 XL 341-85 85 97.1 6 6.0 341 XL 686-280 280 296.3 8 8.0 686
XL 219-32 32 39.9 4 4.5 219 XL 342-90 90 102.1 6 6.0 342 XL 453-300 300 316.3 8 8.0 453
XL 221-35 35 42.9 4 4.5 221 XL 344-95 95 107.1 6 6.0 344

Other sizes not present in the above table can be provided on request
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DouUBLEACTINGRODSEAL

MATERIAL

(D) Type Polytetra uoroethylene PTFE
Designation SEALFLON

%olt can be provided with di erent llers according to applications

(2) Type Nitril Rubber NBR
Designation RUBSEAL 70
Hardness 70 °ShA
%olt can be provided with di erent materials according to working cpnditions

FIELD OF APPLICATION

pressure Obar 100 200 300 400 500 600 700
T
- \6 \8 \” \” \” |

Temper 200 |150 |-100
‘Sf.’th%R,:l,fQRfH\H\H\H\HHHHHHH\

150 100 15
orc 2007 )

_ y High compatibility with nearly all ui
The rod seal type Aston Seals XC, mainly ~ t 4QBDF TBWJOH DPOTUSVD [SEEE g amnearly all Ulds

suitable for low pressure conditions or groove design

DA dynamic seal dlement which sssures ¢ (PPE SFTITUBODF BHBJIOT s
exceptional low friction and high speed t )JHI DPNQBUJCJIJMJUZ XJUI Pﬁirzlgns::;ace Eg ?g 'ﬁ EE gg ﬁm
performance, as well as high compatibility the right choice of O-Ring material)
It neaty Al media dus o e STl { )3HI TQRFE BMMPXFE o
SRECTRVENEEELETIERRRAY [ 2rocctuep cimension appearing n operaton o the non

- A Standa_rd size O—Rlﬂg with low permanent To avoid damaging the sealing lips during installation, housing must have
deformation as energizing component on rounded chamfers. Sharp edges and burrs within the installation area ef tt

the static side seal must be removed.
The above data are maximum values, they may be maintained for short

t -PXUBUJD BOE EZOBNJD GSJDUJPO BMTP XJUIPVU periods and can not be used at the same time simultaneously.
lubrication

t /P UFOEFODZ PG TUJDL TMJQ




DouBLEACTINGRODSEAL

T 15°+20°

XC

— ®

rmax 0.4

---ﬂ --m -m
XC 007-3 3 XC 220-35 42.1 XC 345-100 110.4

XC 008-4 4 7.5 2.5 2.0 008 XC 221-36 36 43.1 4.5 3.0 221 XC 346-104 104 114.4 7.0 4.0 346
XC 009-5 5 8.5 2.5 2.0 009 XC 325-38 38 48.4 7.0 4.0 325 XC 347-107 107 117.4 7.0 4.0 347
XC 010-6 6 9.5 2.5 2.0 010 XC 326-40 40 50.4 7.0 4.0 326 XC 348-111 111 121.4 7.0 4.0 348
XC 011-8 8 11.5 2.5 2.0 011 XC 327-45 45 55.4 7.0 4.0 327 XC 425-114 114 127.7 9.5 5.0 425
XC 012-10 10 135 25 2.0 012 XC 328-47 47 57.4 7.0 4.0 328 XC 426-117 117 130.7 9.5 5.0 426
XC 110-9 9 14.5 3.5 2.5 110 XC 329-50 50 60.4 7.0 4.0 329 XC 427-120 120 133.7 9.5 5.0 427
XC 111-11 11 16.5 3.5 25 111 XC 330-53 53 63.4 7.0 4.0 330 XC 428-123 123 136.7 9.5 5.0 428
XC 112-12 12 17.5 3.5 2.5 112 XC 331-57 57 67.4 7.0 4.0 331 XC 429-126 126 139.7 9.5 5.0 429
XC 113-14 14 195 3.5 2.5 113 XC 332-60 60 70.4 7.0 4.0 332 XC 430-130 130 143.7 9.5 5.0 430
XC 114-15 15 20.5 35 2.5 114 XC 333-63 63 73.4 7.0 4.0 333 XC 431-133 133 146.7 9.5 5.0 431
XC 115-17 17 22.5 3.5 25 115 XC 334-66 66 76.4 7.0 4.0 334 XC 432-136 136 149.7 9.5 5.0 432
XC 210-19 19 26.1 4.5 3.0 210 XC 335-70 70 80.4 7.0 4.0 335 XC 433-139 139 152.7 9.5 5.0 433
XC 211-20 20 27.1 4.5 3.0 211 XC 336-73 73 83.4 7.0 4.0 336 XC 434-142 142 155.7 9.5 5.0 434
XC 212-22 22 29.1 4.5 3.0 212 XC 337-75 75 85.4 7.0 4.0 337 XC 435-145 145 158.7 9.5 5.0 435
XC 213-23 23 30.1 4.5 3.0 213 XC 338-80 80 90.4 7.0 4.0 338 XC 436-149 149 162.7 9.5 5.0 436
XC 214-25 25 32.1 45 3.0 214 XC 339-82 82 92.4 7.0 4.0 339 XC 437-152 152 165.7 9.5 5.0 437
XC 215-27 27 34.1 4.5 3.0 215 XC 340-85 85 95.4 7.0 4.0 340 XC 438-158 158 171.7 9.5 5.0 438
XC 216-28 28 35.1 4.5 3.0 216 XC 341-90 90 100.4 7.0 4.0 341 XC 439-165 165 178.7 9.5 5.0 439
XC 217-30 30 37.1 4.5 3.0 217 XC 342-92 92 102.4 7.0 4.0 342 XC 440-170 170 183.7 9.5 5.0 440
XC 218-31 31 38.1 4.5 3.0 218 XC 343-95 95 105.4 7.0 4.0 343 XC 441-178 178 191.7 9.5 5.0 441
XC 219-33 33 40.1 4.5 3.0 219 XC 344-98 98 108.4 7.0 4.0 344 XC 442-184 184 197.7 9.5 5.0 442

Other sizes not present in the above table can be provided on request
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DOUBLEACTINGRODSEAL DousLEACTING S @S

T 15°+20°

D d —— NSy — — - -+ 1---
—— S
5 — ®
- \\T
rmax 0.4

CT O N N O
XC 443-190 203.7 XC 684-273 286.7
XC 444-196 196 209.7 9.5 5.0 444 XC 451-280 280 293.7 9.5 5.0 451
XC 445-203 203 216.7 9.5 5.0 445 XC 686-285 285 298.7 9.5 5.0 686
XC 674-210 210 223.7 9.5 5.0 674 XC 452-292 292 305.7 9.5 5.0 452
XC 446-215 215 228.7 9.5 5.0 446 XC 688-300 300 313.7 9.5 5.0 688
XC 676-222 222 235.7 9.5 5.0 676 XC 453-305 305 318.7 9.5 5.0 453
XC 447-230 230 243.7 9.5 5.0 447 XC 454-318 318 331.7 9.5 5.0 454
XC 678-235 235 248.7 9.5 5.0 678 XC 455-330 330 343.7 9.5 5.0 455
XC 448-240 240 253.7 9.5 5.0 448 XC 456-342 342 355.7 9.5 5.0 456
XC 680-248 248 261.7 9.5 5.0 680 XC 457-355 355 368.7 9.5 5.0 457
XC 449-255 255 268.7 9.5 5.0 449 XC 458-370 370 383.7 9.5 5.0 458
XC 682-260 260 273.7 9.5 5.0 682 XC 459-380 380 393.7 9.5 5.0 459
XC 450-265 265 278.7 9.5 5.0 450 XC 460-393 393 406.7 9.5 5.0 460

Other sizes not present in the above table can be provided on request
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SNGLEACTINGPISTONSEALWITHASYMMETRIOPS

MATERIAL

Type Designation Hardness
Polyurethane SEALPUR 93 93 °ShA

FIELD OF APPLICATION

pressure Obar 100 200 300 400 500 600 700
g v o R
Speed ﬁm/s 2 4 6 8 10 12 14
veete Wi
Temperatu re -200 -150 -100 -5 0°C 50 100 150
b5 098 e s i

Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5 um
Static surface Ra 1.6 um Rt 6.3 um

GAP DIMENSION *“g”

The Iargest gap dimension appearing in operation on the non-
The piston seal type Aston Seals KD assuresat )JHI SFTJTUBODF BHBJO T UNGEIUE: R
good reaction against shock pressure peaks 450 bar 1.20 mm 300 bar 0.25 mm
and low friction in the low pressure range. D R 100 bar 0.80 mm 400 bar 0.17 mm
t (PPE UFNQFSBUVSF SFTJT IEKECY 0.40 mm

NB: for the Gap calculation, it is necessary to consider the elast
defoimation of metal elements under pressure loads.

The asymmetric lips are designed to
di erentiate the behaviour of the lips on t &BTZ JOTUBMMBUJPO XJUI
the static and dynamic surfaces: the static auxiliaries

lipis exible, more sensitive to pressure LEAD-IN CHAMFERS

uctuations and it guaranties a wide contact
area; the dynamic Iip'is shorter and stronger to less 100

concentrate load against the dynamic surface. 100+200

They can also be used in back-to-back over200

; : To avoid damaging the sealing lips during installation, housing must have
arrangement for double acting piston. rounded chamfers. Sharp edges and burrs within the installation area ef tt

t &Y UFOEFE TFSWJDF MJGF Sealmustoe removed. —
The above data are maximum values, they may be maintained for short
t 4IJNBSIFPEMAFTJIHO periods and can not be used at the same time simultaneously.

t *OTFOURWBNNBUVSBM EFgFDUJPOT




SNGLEACTINGPISTONSEALWITHASYMMETRIOPS

Rounded and
burr free

Iﬂ- -- -- -
KD11438 (@) KD 40 33 8 (@) KD 70 50 12 13.0 (@)
KD 16 8 5.8 16 8 6.3 11 (@) KD 42 32 10 42 32 11.0 36 (@) KD 70 50 15 7o 50 16.0 55 (a)
KD 16 10 5.7 16 10 6.2 13 @ KD 45 30 10 45 30 11.0 35 (@) KD 70 60 7 70 60 8.0 64 (a)
KD 18 12.1 3.93 18 121 443 15 (a) KD 46 39.4 4 46 394 45 42 (3 KD 70 60 8 70 60 9.0 64  (a)
KD 20 10 7.5 20 10 8.5 14 (a) KD 50 35 10 50 35 110 0 (3 KD 70 60 12 70 60  13.0 64  (a)
KD 20125.3 20 12 5.8 15 (a) KD50405 50 40 5.5 4 (3 KD 75655 75 65 55 69  (a)
KD 22 12 8 22 12 9.0 16 @ KD 5040 7.3 50 40 8.3 44 (@) KD 75 65 7 75 65 8.0 69 (a)
KD 25137 25 13 8.0 17 (a) KD 50 40 10 50 40 110 4 (a) KD 75 65 10 75 65  11.0 69  (a)
KD 25 15 8 25 15 9.0 19  (a KD 5042 5.5 50 42 6.0 45 (2 KD 75 65 12 75 65  13.0 69 (a)
KD 25 17 10 25 17 11.0 21 (b) KD 50428 50 42 9.0 45  (a) KD 80 60 12 80 60  13.0 65  (a)
KD 30 15 10 30 15 11.0 20 (@) KD 55 40 10 55 40 11.0 45 @) KD 80 60 13.5 80 60 14.5 65 (a)
KD 30208 30 20 9.0 24 (a) KD 55 45 6.5 55 45 75 49  (a) KD 80 65 12 80 65  13.0 70  (a)
KD 30226 30 22 7.0 25 (a) KD 56 46 7 56 46 8.0 50 (a) KD 80707 80 70 8.0 74 (a)
KD 31.7519 7 31.75 19 8.0 24 (a) KD 60 40 12 60 40 130 45 (a) KD 80 70 12 80 70 130 74 (a)
KD 32 17 10 32 17 11.0 22 (a) KD 60 40 13.5 60 40 145 45 (a) KD 85 65 13.5 85 65 145 70 (3
KD 322210 32 22 110 26 (a) KD 60 45 10 60 45 110 50  (a) KD 90 70 12 90 70 130 75 (a)
KD 32265 32 26 5.5 29 (a) KD 6050 7 60 50 8.0 54 (a) KD 90 70 13.5 90 70 145 75 ()
KD 32 26 6 32 26 7.0 29 (a) KD 63 45 10 63 45 110 50  (a) KD 90 75 10 90 75 110 80  (a)
KD 35 20 10 35 20 110 25  (a) KD 63 48 10 63 48 110 53 (a) KD 90 75 12 90 75 130 80 (a)
KD 3522.56 35 225 7.0 27 (@) KD 63 48 12 63 48 130 53 (a) KD 90805 90 80 5.5 84  (a)
KD 35 25 8 35 25 9.0 29 (a) KD 63537 63 53 8.0 57 (a) KD 90 80 10 90 80 110 84  (a)
KD 38314.7 38 31 5.2 3 (a) KD 65 45 12 65 45 130 50  (a) KD 90 80 12 90 80  13.0 84  (a)
KD 40 25 10 40 25 110 30 (3 KD 65 50 10 65 50 110 55 (a) KD 95 85 7 95 85 8.0 89  (a)
KD 40 30 6.5 40 30 75 34 (a) KD 65 55 10 65 55 11.0 59  (a) KD 95 85 8.5 95 85 9.5 89  (a)
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SNGLEACTINGPISTONSEALWITHASYMMETRIOPS

=

15°+20°

Rounded and
burr free

KD 95 87 4 95 87 45 91  (a)
KD 100 80 12 100 80  13.0 85  (a)

KD 100 85 12 100 85  13.0 90 (a
KD 100 90 8 100 90 9.0 9%  (a)
KD 105 85 12 105 85  13.0 90 (a)
KD 110 100 7 110 100 80 104  (a)
KD 120 100 12 120 100 130 105  (a)
KD 125 105 12 125 105 130 110 ()
KD 160 140 8.25 160 140 85 145  (a)
KD 170 152 7 170 152 80 157  (a)
KD 180 160 13.5 180 160 145 165  (a)
KD 180 160 15 180 160 160 174 (b)

KD 190 172 7 190 172 80 177  (a)
KD 220 200 15 220 200 160 214 (b)

KD 250 220 18 250 220 190 240 (b)

*ODI TJI[FT

KD 3000 2385 0535 76.20 60.60 146 662  (a)
KD 4250 3640 0535 107.95 9245 146 979  (a)
KD 8000 7000 0750 203.2 177.8 20.0 174 (b)

150 ’
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SNGLEACTINGPISTONSEALWITHASYMMETRIOPSAND ACTIVEBACKURRING

The piston seals type Aston Seals KDA is
mainly used with high pressure and the
backup ring o sets large gaps or structural
de ections without extrusion.

The asymmetric lips are designed to

di erentiate the behaviour of the lips on
the static and dynamic surfaces: the static
lip is exible, more sensitive to pressure
uctuations and it guaranties a wide contact
area; the dynamic lip is shorter and stronger to
concentrate load against the dynamic surface.

They can also be used in back-to-back
arrangement for double acting piston.

t 7TFSZ 1JHI SFTJTUBODF BHBJOTU FYUSVTJPO

(backup ring)

MATERIAL

(1) Type Polyurethane
Designation SEALPUR 94
Hardness 94 °ShA

(2) Type Acetal resin
Designation BEARITE

FIELD OF APPLICATION

Pressure 0bar T
b i
S d m/s
HuHH\MHHHHMHHH\MHHHHMHH\HHMHHHHMHHHHMHHHM

-150 [-100 |50 100 150 ‘

Temperature

bt [T
Hydraulic oils (mineral oil based)

For other uids contact our technical department

SURFACE ROUGHNESS
Dynamic surface Ra 0.3 um Rt 2.5um
Static surface Ra 1.6 um Rt 6.3 um
GAP DIMENSION *“g”

*OTFOURTWBNPDUVSBM EFgFQ . . —— .
The largest gap dimension appearing in operation on the non-
&YUFOEFE TEFSWJDF MJGF BUCEREC R ch
200 bar 0.80 mm 400 bar 0.50 mm
4 JNQ SIFPEVET JH O 300 bar 0.65 mm 500 bar 0.40 mm

e = Y=l C V= sl S =it E NE. for the Gap calculation, it is necessary to consider the elast

deformation of metal elements under pressure loads.
(PPE UFNQFSBUVSF SFTJT!
LEAD-IN CHAMFERS

&BTZ JOTUBMMBUJPO XJUIg Td

Fluids

Smin

less 100 5mm
100+200 7 mm
over200 10 mm

To avoid damaging the sealing lips during installation, housing must have
rounded chamfers. Sharp edges and burrs within the installation area ef tr
seal must be removed.

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.

auxiliaries




N A NP N T N N NP N T S N NP N

KDA 40 259
KDA 45309
KDA 45 35 6
KDA 45359

KDA 48 40 5.8

KDA 50359
KDA 50409
KDA 55409
KDA 55 45 6
KDA 60 40 14
KDA 60 45 9
KDA 63 48 9
KDA 65 50 9
KDA 70 50 12
KDA 70 55 9
KDA 75 55 12
KDA 80 60 12
KDA 80 60 14

45
45
45
48
50
50
55
55
60
60
63
65
70
70
75
80
80

30
35
35
40
35
40
40
45
40
45
48
50
50
55
55
60
60

9.5
6.5
9.5
6.3
9.5
9.5
9.5
6.5
14.5
9.5
9.5
9.5
125
9.5
12,5
125
145

SNGLEACTINGPISTONSEALWITHASYMMETRIOPSAND ACTIVEBACKURRING

Rounded
and burr free

4o
40
40
44
45
45
50
50
54
55
58
60
64
64
69
74
74

N

KDA 80 65 9
KDA 85 69.9 5.8
KDA 8570 9
KDA 90 70 12
KDA 90 75 9
KDA 100 80 12
KDA 100 84.5 5.8
KDA 100 85 9
KDA 100 85 14
KDA 105 85 12
KDA 110 90 12
KDA 110 95 9
KDA 115 95 12
KDA 120 104.5 5.8
KDA 120 105 9
KDA 125 100 15
KDA 125 105 12
KDA 130 110 12

85

85

90

90
100
100
100
100
105
110
110
115
120
120
125
125
130

69.9
70
70
73
80

84.5
85
85
85
90
95
95

104.5

105

100

105

110

6.3
9.5
125
9.5
125
6.3
9.5
145
125
125
9.5
125
6.3
9.5
155
125
125

75
80
84
85
94
90
95
95
99
104
105
109
110
115
117
119
124

KDA 130 114.5 5.8
KDA 140 115 15
KDA 140 120 12
KDA 145 125 15
KDA 150 120 18.5
KDA 150 130 12
KDA 160 130 18.5
KDA 160 140 12
KDA 170 150 12
KDA 180 150 18.5
KDA 180 160 12
KDA 190 170 12
KDA 198 178 12.5
KDA 200 170 18.5
KDA 200 175 15
KDA 220 200 15
KDA 250 220 18.5
KDA 250 225 15

140
140
145
150
150
160
160
170
180
180
190
198
200
200
220
250
250

KDA

114.5
115 15.5 132
120 125 134
125 15.5 139
120 19.0 140
130 125 144
130 19.0 150
140 12.5 154
150 125 164
150 19.0 170
160 125 174
170 12.5 184
178 13.0 192
170 19.0 190
175 b5 192
200 155 214
220 19.0 240
225 155 242

KDA
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SNGLEACTINGPISTONSEALWITHASYMMETRIOPSAND WEARRING

The piston seal type Aston Seals KDF is

composed of:

- A seal element which assures a good
reaction against shock pressure peaks and
low friction in the low pressure range. The
asymmetric lips are designed to di erentiate
the behaviour of the lips on the static and
dynamic surfaces. The static lip is exible,
more sensitive to pressure uctuations and it
guaranties a wide contact area. The dynamic
lip is shorter and stronger to concentrate
load against the dynamic surface

- An angular wear ring which guides the
piston in the cylinder and supports radial
loads

t 4INBQSIFPEMATIHO

*OFYQFOTIJWF TFBMJOH B(C
&YUFOEFE TFSWJDF MJGF

MATERIAL

(D Type
Designation
Hardness

(@ Type
Designation

Polyurethane
SEALPUR 93
93 °ShA

Acetal resin with glass bre
BEARITE

FIELD OF APPLICATION

Obar [100 |200 (300 400 [500 600 ‘
ﬁm/s ‘2 ‘4 ‘6 ‘8 ‘ ‘ ‘ ‘
Temperature |20 [150, [190 [0 [oce [50 [190  [150

—a0°c ++100°c ||| [ LELEREEE

Hydraulic oils (mineral oil based)
For other uids contact our technical department

Pressure
400 bar

Speed
0.5 m/s

SURFACE ROUGHNESS

Ra 0.3 um
Fla 1.6 Lm

Dynamic surface
Staiic surface

Rt 2.5 um
Rt 6.3 um

LEAD-IN CHAMFERS

JHESETEEOR E SO . R

&YDFMMFOU XFBS SFTJTUE
(PPE UFNQFSBUVSF SFTJT]|

&BTZ JOTUBMMBUJPO XJUI
auxiliaries

less 100
100+200
over200

ifg the’s¥dli g lips during installation, housing must have

a9
rounded chamfers. Sharp edges and burrs within the installation area ef tr
seal must be removed.

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.




SNGLEACTINGPISTONSEALWITHASYMMETRIOPSAND WEARRING

Rounded and
burr free

X\

R N N NS N NN A O N P T AV N R

KDF 32 20 8 6.35 28.50 30.5 KDF 60 45 10 11.0 6.35 55.40 58.5

KDF 35229 35 22 10.0 6.35 31.40 33.5 27 KDF 63 45 10 63 45 11.0 6.35 58.40 61.5 50
KDF 40 25 8.5 40 25 9.5 6.35 35.40 38.5 30 KDF 65 50 10 65 50 11.0 6.35 60.40 63.5 55
KDF 40 26 8.5 40 26 9.5 6.35 35.40 38.5 31 KDF 70 50 13.5 70 50 145 6.35 64.20 68.3 55
KDF 40 30 8 40 30 9.0 6.35 35.40 38.5 34 KDF 80 60 12 80 60 13.0 6.35 74.15 78.3 65
KDF 40 30 8.5 40 30 9.5 6.35 35.40 38.5 34 KDF 80 60 13.5 80 60 145 6.35 74.15 78.3 65
KDF 45 30 9 45 30 10.0 6.35 40.40 43.7 35 KDF 90 70 12 90 70 13.0 6.35 84.15 88.3 75
KDF 45 35 8.5 45 35 9.5 6.35 40.40 43.7 39 KDF 90 70 13.5 90 70 145 6.35 84.15 88.3 75
KDF 50 30 13.5 50 30 145 6.35 44.30 48.5 35 KDF 100 80 13.5 100 80 145 6.35 93.15 98.0 85
KDF 50 35 10 50 35 11.0 6.35 45.35 48.5 40 KDF 100 80 13.5/A 100 80 145 6.35 94.15 98.3 85
KDF 50 40 10 50 40 11.0 6.35 45.40 48.5 44 KDF 110 95 12 110 95 13.0 6.35 103.10 108.0 100
KDF 55 40 10 55 40 11.0 6.35 50.35 53.5 45 KDF 120 100 13.5 120 100 145 6.35 113.10 118.1 105
KDF 60 40 13.5 60 40 145 6.35 55.40 58.5 45
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RETAININGRINGFORPISTONSEAL

MATERIAL
Type Designation
Acetal resin BEARITE

FIELD OF APPLICATION

-200 |-150 |-100 |-50 0°c 50 10 150 ‘

0

Hydraulic oils (mineral oil based)
For other uids contact our technical department

Temperature
—40°C + +110°C

LEAD-IN CHAMFERS

less 100
100+200
over200
To avoid breaking or damaging, the retaining ring should be warmed in wat
before the installation.

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.

The retaining ring type Aston Seals SP helps
the assembly in the open groove of the

piston seal, especially those with a large radial
section.

t &BTZ JOTUBMMBUJPO PG QJTUPO TFBM
t 4INBSIFPEMAFTIHO
t (PPE UFNQFSBUVSF SFTJTUBODF




RETAININGRINGFORPISTONSEAL

Rounded and burr free

-

—
—
SP 32 20 32 20 15.80 3.10
SP 35 22 35 22 17.80 3.10
SP 40 26 40 26 21.60 3.10
SP 45 30 45 30 25.80 3.10
SP 50 30 50 30 25.80 3.35
SP 55 40 55 40 35.80 3.10
SP 60 40 60 40 36.10 3.35
SP 63 45 63 45 40.84 3.10
SP 70 50 70 50 45.84 3.35
SP 80 60 80 60 55.80 3.35
SP 90 70 90 70 66.10 3.35
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DOUBLEACTINGPISTONSEAL

MATERIAL

(1) Type Polyurethane
Designation SEALPUR 97
Hardness 97 °ShA

(2) Type Nitril Rubber NBR
Designation RUBSEAL 70
Hardness 70 °ShA

FIELD OF APPLICATION

Pressure Obar |100 200 300 400 500 600 700
400 bar R ATERERERE
Speed Omis |2 4 6 8 10 12 14
0.5 mis IR RO TEREA

Temperatu re -200 |-150 [-100 |-50 0°c 50 100 150
g0+ ++100ec ||| I (MU

Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5 um
Static surface Ra 1.6 um Rt 6.3 pm

GAP DIMENSION “g”

ULLS (LSSl S S NP L The largest gap dimension appearing in operation on the non-

composed of: . t &YDFMMFOU XFBS SFTJTU FEIUEEERER
- A dynamic seal element which assures 50 bar 1.20 mm 300 bar 0.25 mm

exceptional high sealing performance. 4QBDF TBWJOH DPOTUSVD 1G0 bar 0.80 mm 400 bar 0.17 mm

Two compact and small seal edges ensure 200 bar 0.40 mm
perfect ulijd control and Concent?ate the t $BO BMIIPBIOHMF BDUJPO NB: for the Gap calculation, it is necessary to consider the elast

load against the dynamic surface. The cavity t Al =0) = 5= s s e s Ve = | deformation of metal elements under pressure loads.
between the two external seal edges keepsa ¢ 4 3N B SIFPEVAT JH O LEAD-IN CHAMFERS

e G0 -PXOPTU TPMVUJPO d Smin

i t
and wear. Side grooves ensure that pressure less 100

loads the energizing O-Ring in all work t )JHI SFTIJTUBODF BHBJOTU 100+240
conditions over200
A standard size O—Ring with low permanent t ( PPE UFN Q FSBUVSF SFTJTI 's'?o'i damaging the sealing Iipsddgring in_shallatri]on, hOLlllsir}g must ha}vcﬁ
deformation as energizing component on t &BTZ JOTUBMMBUJPO PO B THR% Jcﬁam{ﬁrj"?*ﬁ”@g e S be g;fo"\)’gdf”t & SRl Rl RIERL

the static side The above data are maximum values, they may be maintained for short

periods and can not be used at the same time simultaneously.
t JJHI TFBMJOH G MPREIFNBUBF

Fluids




DOUBLEACTINGPISTONSEAL

KPD

15°+20°

I
]
e 0 — =
o
|

Rounded and burr free

@)

ﬂ- m- m- =
KPD 15 7.5 3.2 (@ KPD49384.2 38.0 (b) KPD 88 72.5 6.3 725 (b)
KPD 16 8.5 3.2 16 8.5 3.2 109 (@ KPD5034.56.3 50 345 6.3 324 (b) KPD 90 69 8.1 90 69.0 8.1 68x7 (b)
KPD 16 11.1 2.2 16 11.1 2.2 013 (a) KPD 50 39 4.2 50 39.0 4.2 222 (b) KPD 90 74.5 6.3 90 745 6.3 336 (b)
KPD 18 10.5 3.2 18 105 3.2 110 (a)) KPD5236.56.3 52 365 6.3 324 (b) KPD 90 79 4.2 90  79.0 42 235 ()
KPD 20 12.5 3.2 20 125 32 112 (@ KPD54434.2 54  43.0 4.2 826 (b) KPD 95 79.5 6.3 95 795 6.3 338 (b)
KPD 22 14.5 3.2 22 145 3.2 113 (a) KPD5539.56.3 55 395 6.3 325 (b) KPD 100 84.5 6.3 100 845 6.3 339 (b)
KPD 25 14 4.2 25 14.0 4.2 207 (b) KPD 55 44 4.2 55 44.0 4.2 224 (b) KPD 105 89.5 6.3 105 89.5 6.3 341 (b)
KPD 25 17.5 3.2 25 17.5 3.2 115  (a) KPD 57.16 47.6 4.8 57.16 47.6 4.8 47x4  (b) KPD 110 94.56.3 110 94.5 6.3 343 (b)
KPD 30 22.5 3.2 30 225 3.2 118 (@) KPD57464.2 57  46.0 42 827 (b) KPD 115 94 8.1 115 940 8.1 94x7  (b)
KPD 3025.1 2.2 30 251 2.2 021 (a3 KPD®6044.56.3 60 445 6.3 327 (b) KPD 115 99.5 6.3 115 995 6.3 344 (b)
KPD 32 21 4.2 32 21.0 4.2 211 (b) KPD 60 49 4.2 60 49.0 4.2 225 (b) KPD 120 104.5 6.3 120 1045 6.3 346 (b)
KPD 32 24.5 3.2 32 24.5 3.2 119 (a) KPD 63 47.5 6.3 63 47.5 6.3 328 (b) KPD 125 109.5 6.3 125 109.5 6.3 347 (b)
KPD 3524 4.2 35 240 42 213 (b) KPD 63 52 4.2 63 520 42 226 (b) KPD 130 114.56.3 130 1145 6.3 349 (b)
KPD 35 27.5 3.2 35 275 3.2 121 (@) KPD6549.56.3 65 495 6.3 328 (b) KPD 140 119 8.1 140 1190 8.1 426 (b)
KPD 36 28.5 3.2 36 285 3.2 122 (@) KPD65544.2 65  54.0 42 227 (b) KPD 140 124.56.3 140 1245 6.3 352 (b)
KPD 38 30.5 3.2 38 305 3.2 123 (a) KPD7054.56.3 70 545 6.3 330 (b) KPD 150 129 8.1 150 129.0 8.1 429 (b)
KPD 40 24.5 6.3 40 245 6.3 317 (b) KPD 70 59 4.2 70 590 42 228 (b) KPD 160 139 8.1 160 139.0 8.1 433 (b)
KPD 4029 4.2 40 290 4.2 216 (b) KPD 75 59.5 6.3 75 595 6.3 331 (b) KPD 170 149 8.1 170 1490 8.1 436 (b)
KPD 40 32.5 3.2 40 325 3.2 124 (@) KPD75644.2 75  64.0 42 230 (b) KPD 180 159 8.1 180  159.0 8.1 438 (b)
KPD 42 31 4.2 42 310 42 217 (b) KPD 76.2 62.53 7.18 762 6253 7.18 62.3x5.7 (b) KPD 200 179 8.1 200 179.0 8.1 441 (b)
KPD 45 29.5 6.3 45 295 6.3 320 (b) KPD 80 64.5 6.3 80 645 6.3 333 (b) KPD 220 199 8.1 220  199.0 8.1 444 (b)
KPD 4534 4.2 45 340 4.2 219 (b) KPD 80 69 4.2 80  69.0 4.2 842 (b) KPD 250 229 8.1 250 2290 8.1 447 (b)
KPD 48 37 4.2 48 370 42 221 (b) KPD 85 69.5 6.3 85  69.5 6.3 335 (b)
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DOUBLEACTINGPISTONSEAL

MATERIAL

(1) Type Polyurethane
Designation SEALPUR 97
Hardness 97 °ShA

(2) Type Nitril Rubber NBR
Designation RUBSEAL 80
Hardness 80 °ShA

FIELD OF APPLICATION

Pressure Obar 100 200 300 400 500 600 700
e o
Speed ﬁm/s 2 4 6 8 10 12 14
s T T
Temperature |77 [0, [199 20 [oC 20 |10, [0
gk 08l e s i

Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

Dynamic surface Ra 0.3 um Rt 2.5 um
Static surface Ra 1.6 um Rt 6.3 um

GAP DIMENSION *“g”

The piston seal type Aston Seals KPR is SRS S ERVISROR SRR YOS ANEE VY The [argest gap dimension appearing in operation on the non-
composed of: also pressurised side:
- A dynamic seal element which assures 50 bar 1.20 mm 300 bar 0.25 mm
exceptional high sealing performance. R L L ;82 Bg 828 mm 400 bar 0.17 mm
40BDF TBW H DPOT VD = :
hwocompactandismallscalledgesiensure st Q 0 SR NB: for the Gap calculation, it is necessary to consider the elast

perfect l'_'id control and _Concentrate the e Vs ez A suRe) SN\ NS SR RO E RO deformation of metal elements under pressure loads.
load against the dynamic surface. The cavity

between the two external seal edges keepsat & YUFOEFE TFSWJDF MJGF LEADHD CARIIFERS

and wear. Side grooves ensure that pressure less 100
loads the energizing element in all work t -PXOPTU TPMVUJPO 100+200

conditions. )JHI SFTJTUBODF BHBJOTU B — _
A nitril rubber element with low permanent To avoid damaging the sealing lips during installation, housing must have

hamfers. Sharp edges and burrs within the installation area ef tr
deformation as energizing component (PPE UFNQFSBUVSF SFTJTURODF psealgmust be removed.

on the static side. The hardness and the t &BTZ JOTUBMMBUJPO PO B T ﬁihmaycgg ftgtagarem:ttigym VS'“?{T, they may be mainlgained fc;r short
rectangular cross-section prevent twisting of periods and can not be used at the same time simultaneously.

the static element in the groove.




DOUBLEACTINGPISTONSEAL

/1505%200 KPR

- d D | |-
b

Rounded and burr free o

o

>
KPR 63 52 4.2 63 52.0 4.2
KPR 70 59 4.2 70 59.0 4.2
KPR 80 64.5 6.3 80 64.5 6.3
KPR 90 69 8.1 90 69.0 8.1
KPR 90 74.5 6.3 90 74.5 6.3
KPR 100 84.5 6.3 100 84.5 6.3
KPR 110 94.5 6.3 110 94.5 6.3
KPR 120 104.5 6.3 120 104.5 6.3
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DOUBLEACTINGPISTONSEALWITHWEARRINGS

MATERIAL

(D Type Nitril Rubber NBR
Designation RUBSEAL 75
Hardness 75 °ShA

(2) Type Thermoplastic polyester resi
Designation SEALITE 63
Hardness 63 °ShD

(3) Type Acetal resin with glass bre
Designation BEARITE

FIELD OF APPLICATION

PreSSUfe Obar 100 200 300 400 500 600 700
o s ||
Speed ﬁ""s 2 4 6 8 |10 |12 |14
- T
Temperature 200 |150 |-100 |50  [|o°c |50 100|150
5NN e s i

Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

The piston seal type Aston Seals KGD is - Two angular wear rings which guide the piston s s Yo S PR R T Rt 2.5pm
composed of: in the cylinder tube and supportradialloads: ISR Tl Ra 1.6 pm Rt 6.3 um
- A sealing rubber element with low permanent  Special grooves ensure that pressure loads the

deformation which assures good sealing per energizing seal element in all work conditions LEAD-IN CHAMFERS

formance. Three compact and small seal edges ¢ (P PTEF B MUFOSHG P S B'E OB B M P X

ensure perfect uid control and concentrate pressure less 100

load against the dynamic surface. The cavities 100+200

between the external seal edges keep small 4INROIF ABISTUEFOJIH O over200

guantities of uid reducing friction and weatr. J)JBIFTITBBBIRYTUSVTIPO To avoid damaging the sealing lips during installation, housing must have

The special geometry of static side guaranties ( PPEVJPE Q JTBPEB Q BMBODJOH rounded chamfers. Sharr;ggfj%igtngebérﬁov\ygg?n the installation area ef tt

t
t
t
a wide contact area and prevents distortion t IFSB¥VDEP OUSPM The above data are maximum values, they may be maintained for short
t
t
t
t

Fluids

inside the groove during installation (PPNEFD B OUDBGBMWHUENQFSEUVS I;_:»eriods and can not be used at the same time simultaneously.

Two anti-extrusion rings with stabilizers to
avoid the rotation of the rubber element. & BJTZT U B MIVBIUHRWAQF OBV WM JIBSJFT
(PPREFNQFSBHUNVISTRUBODF

A special geometry of grooves assures that
pressure loads the energizing seal element & BJIZT U B N\ KOEE B 3BT U P O

without any risk of extrusion of it.




DOUBLEACTINGPISTONSEALWITHWEARRINGS

AL A o
. N KGD

Rounded and burr free

(@)
par. [ ow [ ae [ ue [ e [ [we [ o [llear  [ow [ e [ [ae e [ [ B0©

KGD 20 11 135 2.10 17.00 19.0 () KGD 45 31 15.5 2.60 41.00 44.0 @)
KGD 25 15 25 15 16.4 6.35 21.45 235 (@) KGD 45 35 45 35 16.4 6.35 40.40 435 (a)
KGD 25 15/A 25 15 12.0 4.00 21.00 23.0 (@) KGD 50 34 50 34 18.4 6.35 45.40 485 (@
KGD 25 15/B 25 15 125 4.00 22.00 24.0 (@) KGD 50 34/A 50 34 205 3.10 46.00 49.0 (a)
KGD 25 16 25 16 135 2.10 22.00 24.0 (@) KGD 50 35 50 35 20.0 5.00 46.00 485 @
KGD 25 17 25 17 10.0 4.00 22.00 24.0 (@) KGD 50 38 50 38 205 4.20 46.00 494 (@)
KGD 25 17/A 25 17 135 3.20 21.00 24.0 (@) KGD 50 40 50 40 12.5 4.00 47.00 49.0 (@
KGD 30 17 30 17 15.4 6.35 26.50 29.0 (@) KGD 55 39 55 39 18.4 6.35 50.36 53.5 (a)
KGD 30 21 30 21 135 2.10 27.00 29.0 (a) KGD 55 39/A 55 39 205 3.10 51.00 54.0 @
KGD 32 22 32 22 16.4 6.35 28.50 305 (@) KGD 55 43 55 43 205 4.20 51.00 54.4 (b)

KGD 32 22/A 32 22 15.5 2.60 28.00 31.0 (@) KGD 55 45 55 45 12.5 4.00 52.00 54.0 (@
KGD 32 22/C 32 22 12.5 4.00 29.00 31.0 (@) KGD 60 44 60 a4 18.4 6.35 55.40 58.5 (a)
KGD 32 24 32 24 155 3.20 28.00 31.4 (b) KGD 60 44/A 60 44 205 3.10 56.00 59.0 @)
KGD 32 24/A 32 24 10.0 4.00 29.00 31.0 (@) KGD 60 48 60 48 205 4.20 56.00 59.4 (b)

KGD 35 25 35 25 16.4 6.35 31.40 335 (@) KGD 63 47 63 47 18.4 6.35 58.40 61.5 (@)
KGD 35 25/A 35 25 15.5 2.60 31.00 34.0 (@) KGD 63 47/A 63 47 205 3.10 59.00 62.0 (a)
KGD 40 24 40 24 18.4 6.35 35.40 385 (a) KGD 63 47/B 63 47 19.4 6.35 58.40 61.5 @)
KGD 40 26 40 26 155 2.60 36.00 39.0 (@) KGD 63 48 63 48 20.0 5.00 59.00 61.5 (@)
KGD 40 30 40 30 16.4 6.35 35.40 385 () KGD 63 51 63 51 205 4.20 59.00 62.4 (@)
KGD 40 30/A 40 30 12.5 4.00 36.00 38.0 (@) KGD 63 53 63 53 12.5 4.00 60.00 62.0 (a)
KGD 40 30/B 40 30 125 4.00 37.00 39.0 (a) KGD 65 49 65 49 205 3.10 61.00 64.0 (@)
KGD 40 32 40 32 155 3.20 36.00 39.4 (@) KGD 65 50 65 50 18.4 6.35 60.40 63.5 (@)
KGD 40 32/A 40 32 10.0 4.00 37.00 39.0 (@) KGD 70 50 70 50 22.4 6.35 64.20 68.3 (@)
KGD 45 29 45 29 18.4 6.35 40.40 437 (@) KGD 70 54 70 54 205 3.10 66.00 69.0 (a)
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DOUBLEACTINGPISTONSEALWITHWEARRINGS

AL A o
. N KGD

Rounded and burr free

A
N TR N P S A AT S N A U R A

KGD 70 55 20.0 5.00 66.00 68.5 (a) KGD 110 92 225 3.60 106.00 109.0 (@
KGD 70 58 70 58 20.5 4.20 66.00 69.4 (a) KGD 110 95 110 95 20.0 5.00 105.00 108.5 (@
KGD 75 55 75 B5] 224 6.35 69.20 73.3 (@) KGD 110 96 110 96 22.5 5.20 106.00 109.4 (b)

KGD 75 59 75 59 20.5 3.10 71.00 74.0 (a) KGD 115 90 115 90 22.4 6.35 108.10 113.0 (a)
KGD 80 60 80 60 22.4 6.35 74.15 78.3 (a) KGD 120 95 120 95 22.4 6.35 113.10 118.1 (@
KGD 80 60/C 80 60 25.0 6.35 75.00 78.0 (a) KGD 120 106 120 106 225 5.20 116.00 119.4 (a)
KGD 80 62 80 62 225 3.60 76.00 79.0 (@) KGD 125 100 125 100 25.4 6.35 118.10 123.0 (@)
KGD 80 65 80 65 20.0 5.00 76.00 78.5 (a) KGD 125 100/A 125 100 32.0 10.00 119.00 123.0 (a)
KGD 80 66 80 66 22.5 5.20 76.00 79.4 (a) KGD 125 103 125 103 26.5 5.10 121.00 124.0 (a)
KGD 85 65 85 65 22.4 6.35 79.15 83.3 (a) KGD 125 105 125 105 25.0 6.35 120.00 123.0 (a)
KGD 90 70 90 70 224 6.35 84.15 88.3 (@) KGD 125 105/A 125 105 25.4 6.35 119.10 123.3 (@)
KGD 90 72 90 72 22.5 3.60 86.00 89.0 (a) KGD 125 108 125 108 26.5 7.20 121.00 124.4 (b)

KGD 90 75 90 73 20.0 5.00 86.00 88.5 (a) KGD 130 105 130 105 254 9.50 122.60 1275 (a)
KGD 90 76 90 76 22.5 5.20 86.00 89.4 (b) KGD 130 105/A 130 105 254 6.35 123.10 128.0 (a)
KGD 95 75 95 75 224 6.35 89.15 93.3 (@) KGD 135 110 135 110 25.4 9.50 127.60 1325 (@)
KGD 100 75 100 75 22.4 6.35 93.15 98.0 (a) KGD 135 110/A 135 110 25.4 6.35 128.10 133.0 (a)
KGD 100 80 100 80 25.4 6.35 94.15 98.3 (a) KGD 140 115 140 115 254 9.50 132.60 1375 (a)
KGD 100 80/D 100 80 25.0 6.35 95.00 98.0 (a) KGD 140 115/A 140 115 254 6.35 133.00 138.0 (a)
KGD 100 82 100 82 22.5 3.60 96.00 99.0 (@) KGD 140 118 140 118 26.5 5.10 136.00 139.0 (@)
KGD 100 85 100 85 20.0 5.00 96.00 98.5 (a) KGD 140 120 140 120 25.0 6.35 135.00 138.0 (a)
KGD 100 86 100 86 22,5 5.20 96.00 99.4 (a) KGD 140 123 140 123 26.5 7.20 136.00 139.4 (b)

KGD 105 80 105 80 22.4 6.35 98.10 103.0 (@) KGD 145 120 145 120 254 9.50 137.60 1425 (a)
KGD 110 85 110 85 224 6.35 103.10 108.0 (@) KGD 145 120/A 145 120 25.4 6.35 138.30 142.95 @
KGD 110 85/A 110 85 254 6.35 103.10 108.0 (a) KGD 150 125 150 125 25.4 9.50 142.60 147.5 (a)
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DOUBLEACTINGPISTONSEALWITHWEARRINGS

AL A o
. N KGD

Rounded and burr free

(@)
P [ ow [ oo [ [ e Jow Ju ] Mlee  Jow oo [ [ae Joe Ju ] 9
KGD 150 125/A 25.4 6.35 143.00 148.0 (a) KGD 190 165 25.4 12.70 181.70 187.0 (a)
KGD 150 128 150 128 25.4 5.10 146.00 149.0 (@) KGD 200 170 200 170 36.0 12.50 192.00 197.0 (a)
KGD 150 128/A 150 128 26.5 5.10 146.00 149.0 (a) KGD 200 170/A 200 170 35.4 6.35 193.00 198.0 (a)
KGD 160 130 160 130 25.4 6.35 153.00 157.5 (a) KGD 200 175 200 175 25.4 12.70 191.60 197.0 (@)
KGD 160 130/A 160 130 25.4 9.50 152.60 157.5 (a) KGD 210 185 210 185 25.4 12.70 201.60 207.0 (a)
KGD 160 135 160 135 25.4 9.50 152.60 157.5 (@) KGD 220 190 220 190 35.4 6.35 212.70 217.9 (a)
KGD 160 140 160 140 25.0 6.35 155.00 158.0 (a) KGD 220 195 220 195 25.4 12.70 211.60 217.0 @
KGD 165 140 165 140 25.4 9.50 157.60 162.5 (a) KGD 225 200 225 200 25.4 12.70 216.60 222.0 (@)
KGD 170 145 170 145 25.4 12.70 161.70 167.1 (a) KGD 230 205 230 205 25.4 12.70 221.60 227.0 (@)
KGD 175 150 175 150 25.4 12.70 166.70 172.1 (a) KGD 240 215 240 215 25.4 12.70 231.60 237.0 (a)
KGD 180 150 180 150 35.4 6.35 172.90 177.9 (a) KGD 250 220 250 220 35.4 6.35 242.90 247.9 (a)
KGD 180 155 180 155 25.4 12.70 171.70 177.1 (a) KGD 250 225 250 225 25.4 12.70 241.60 247.0 (a)
KGD 185 160 185 160 25.4 12.70 176.70 182.1 (@)
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DOUBLEACTINGPISTONSEALWITHWEARRINGS

AL A o
. N KGD

Rounded and burr free

P

:
Inch sizes
KGD 1500 1125 38.10 28.57 11.48 6.35 33.55 36.83 (a)
KGD 1500 1125/A 38.10 28.57 11.25 3.81 33.63 36.50 (a)
KGD 1750 1125 44.45 28.57 19.05 6.35 39.87 43.12 (a)
KGD 2000 1375 50.80 34.92 19.05 6.35 46.23 49.48 (a)
KGD 2000 1500 50.80 38.10 14.91 6.35 46.25 49.53 (a)
KGD 2000 1625 50.80 41.27 11.10 3.81 46.27 49.19 (a)
KGD 2375 1750 60.33 44.45 19.05 6.35 55.73 58.98 (a)
KGD 2500 1875 63.50 47.62 19.05 6.35 58.90 62.12 (a)
KGD 2500 2000 63.50 50.80 14.91 6.35 58.95 62.23 (a)
KGD 2500 2125 63.50 53.97 11.10 3.81 59.00 62.12 (a)
KGD 2625 2000 66.67 50.80 19.05 6.35 62.1 65.27 (a)
KGD 3000 2250 76.20 57.15 23.79 6.35 70.40 74.50 (a)
KGD 3000 2500 76.20 63.50 14.91 6.35 70.46 74.68 (a)
KGD 3500 2750 88.90 69.85 23.79 6.35 83.08 87.22 (a)
KGD 3500 3000 88.90 76.20 14.91 6.35 83.13 87.38 (a)
KGD 4000 3250 101.60 82.55 23.79 6.35 95.78 99.92 (a)
KGD 4000 3250/A  101.60 82.55 19.81 6.35 95.78 99.92 (a)
KGD 4500 3750 114.30 95.25 19.81 6.35 107.42 112.78 ()
KGD 5000 4250 127.00 107.95 19.81 9.53 119.63 124.71 (a)
KGD 6000 5250 152.40 133.35 19.81 9.53 145.03 150.11 (a)
KGD 6000 5250/A  152.40 133.35 19.81 12.70 146.05 150.11 (a)
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DOUBLEACTINGPISTONSEAL

MATERIAL

(D Type Nitril Rubber NBR
Designation RUBSEAL 75
Hardness 75 °ShA

(2) Type Thermoplastic polyester resi
Designation SEALITE 63
Hardness 63 °ShD

(3) Type Acetal resin
Designation BEARITE

FIELD OF APPLICATION

PreSSUfe Obar 100 200 300 400 500 600 700
o s ||
Speed ﬁ""s 2 4 6 8 |10 |12 |14
- T
Temperature 200 |150 |-100 |50  [|o°c |50 100|150
5NN e s i

Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS

The piston seal type Aston Seals KGD/AE is element without any risk of extrusion of it. Dynamic surface  Ra 0.3 pm Rt 2.5pum
composed of: - Two backup rings which o set large gaps or RSEN RS0 Ra 1.6 pm Rt 6.3 pm
- A sealing rubber element with low structural de ections without extrusion and
permanent deformation which assures assure high longevity
good sealing performance. Three compact (PPE TFBMJOH QFS G BINPBC
and small seal edges ensure perfect uid pressure less 100
control and concentrate load against the 100+200
dynamic surface. The cavities between the t 4JNQMF POF QBSU QJTUPO over200
external seal edges keep small quantitesof t )JHI SFTJTUBODF BHBJOTU F¥dJo® 8amadify @e sealing lips during installation, housing must have

rounded chamfers. Sharp edges and burrs within the installation area ef tr

uid reducing friction and wear. The special t 1FSGFDU gVJE DPOUSPM seal must be removed.

geometry of static side guaranties a wide . - . The above data are maximum values, they may be maintained for short
contact area and prevents distortion inside ¢ Good mechanical stability at high temperature periods and can not be used at the same time simultaneously.

the groove during installation t Easy installation without expensive auxiliaries

Two. i_nternal anti_—extrusion rings with t (PPE UFNQFSBUVSF SFTJTUBODF
stabilizers to avoid the rotation of the rubber

assures that pressure loads the energizing seal

Fluids

LEAD-IN CHAMFERS




DOUBLEACTINGPISTONSEAL

e KGD/AE

-

Rounded and burr free o

<

S

KGD 20 11/AE 13.5 19.0 KGD 45 35/AE 16.4 435 KGD 75 59/AE 20.5 74.0 X
KGD 25 15/AE 25 15 16.4 23.5 KGD 50 34/AE 50 34 18.4 48.5 KGD 80 60/AE 80 60 22.4 78.3
KGD 25 15/A/AE 25 15 12.0 23.0 KGD 50 34/A/AE 50 34 20.5 49.0 KGD 80 62/AE 80 62 22.5 79.0
KGD 25 15/B/AE 25 15 12.5 24.0 KGD 50 35/AE 50 35 20.0 48.5 KGD 80 65/AE 80 65 20.0 78.5
KGD 25 16/AE 25 16 13.5 24.0 KGD 50 38/AE 50 38 20.5 494 KGD 80 66/AE 80 66 22.5 79.4
KGD 25 17/AE 25 17 10.0 24.0 KGD 50 40/AE 50 40 12.5 49.0 KGD 85 65/AE 85 65 22.4 83.3
KGD 25 17/A/AE 25 17 135 24.0 KGD 55 39/AE 55 39 18.4 53.5 KGD 90 70/AE 90 70 22.4 88.3
KGD 30 17/AE 30 17 15.4 29.0 KGD 55 39/A/AE 55 39 20.5 54.0 KGD 90 72/AE 90 72 22.5 89.0
KGD 30 21/AE 30 21 13.5 29.0 KGD 55 45/AE 55 45 12.5 54.0 KGD 90 75/AE 90 75 20.0 88.5
KGD 32 22/AE 32 22 16.4 30.5 KGD 60 44/AE 60 44 18.4 58.5 KGD 95 75/AE 95 75 22.4 93.3
KGD 32 22/A/AE 32 22 155 31.0 KGD 60 44/A/AE 60 44 20.5 59.0 KGD 100 75/AE 100 75 22.4 98.0
KGD 32 22/C/AE 32 22 12.5 31.0 KGD 63 47/AE 63 47 18.4 61.5 KGD 100 80/AE 100 80 25.4 98.3
KGD 32 24/A/AE 32 24 10.0 31.0 KGD 63 47/A/AE 63 47 20.5 62.0 KGD 100 80/D/AE 100 80 25.0 98.0
KGD 35 25/AE 35 25 16.4 33.5 KGD 63 47/B/AE 63 47 19.4 61.5 KGD 100 82/AE 100 82 22.5 99.0
KGD 35 25/A/AE 35 25 15.5 34.0 KGD 63 48/AE 63 48 20.0 61.5 KGD 100 85/AE 100 85 20.0 98.5
KGD 40 24/AE 40 24 18.4 385 KGD 63 51/AE 63 51 20.5 62.4 KGD 100 86/AE 100 86 22.5 99.4
KGD 40 26/AE 40 26 155 39.0 KGD 63 53/AE 63 53 12.5 62.0 KGD 105 80/AE 105 80 22.4 103.0
KGD 40 30/AE 40 30 16.4 38.5 KGD 65 49/AE 65 49 20.5 64.0 KGD 110 85/AE 110 85 22.4 108.0
KGD 40 30/A/AE 40 30 12.5 38.0 KGD 65 50/AE 65 50 18.4 63.5 KGD 110 85/A/AE 110 85 25.4 108.0
KGD 40 30/B/AE 40 30 12.5 39.0 KGD 70 50/AE 70 50 22.4 68.3 KGD 110 92/AE 110 92 22.5 109.0
KGD 40 32/A/AE 40 32 10.0 39.0 KGD 70 54/AE 70 54 20.5 69.0 KGD 110 95/AE 110 95 20.0 108.5
KGD 40 32/AE 40 32 155 39.4 KGD 70 55/AE 70 55 20.0 68.5 KGD 115 90/AE 115 90 22.4 113.0
KGD 45 29/AE 45 29 18.4 43.7 KGD 70 58/AE 70 58 20.5 69.4 KGD 120 95/AE 120 95 22.4 118.1
KGD 45 31/AE 45 31 15.5 44.0 KGD 75 55/AE 75 55 22.4 73.3 KGD 120 106/AE 120 106 22.5 1194
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i -+ KGDIAE

—

é Rounded and burr free

O

=

i KGD 125 100/AE 254 1230
KGD 125 100/A/AE 125 100 32.0 123.0
KGD 125 103/AE 125 103 26.5 124.0
KGD 125 105/AE 125 105 25.0 123.0
KGD 125 105/A/AE 125 105 25.4 123.3
KGD 130 105/AE 130 105 25.4 1275
KGD 140 115/AE 140 115 25.4 137.5
KGD 150 125/AE 150 125 25.4 147.5
KGD 160 130/AE 160 130 25.4 157.5
KGD 175 150/AE 175 150 25.4 1721
Inch sizes

KGD 1500 1125/AE 38.10 28.57 11.48 36.83
KGD 2000 1500/AE  50.80 38.10 14.91 49.53
KGD 2500 1875/AE 63.50 47.62 19.05 62.12
KGD 2500 2000/AE  63.50 50.80 14.91 62.23
KGD 3000 2500/AE  76.20 63.50 14.91 74.68
KGD 3500 3000/AE  88.90 76.20 14.91 87.38
KGD 4000 3250/AE  101.60 82.55 23.79 99.92
KGD 4000 3250/A/AE 101.60 82.55 19.81 99.92
KGD 4500 3750/AE  114.30 95.25 19.81 112.78
KGD 5000 4250/AE  127.00 107.95 19.81 124.71
KGD 6000 5250/AE  152.40 133.35 19.81 150.11
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DOUBLEACTINGPISTONSEAL

MATERIAL

(D Type
Designation
Hardness

(@2 Type
Designation
Hardness

Thermoplastic polyester resin
SEALITE 55
55 °ShD

Nitril Rubber NBR
RUBSEAL 70
70 °ShA

FIELD OF APPLICATION

Prescure DRI LI I

500 bar

d Omi/s 2 4 6 8 10 12 14
spesa,_ oMM S

Om/s 2 4 6 8 10 12 14
reus e oG

-150 [-100 |-50 0°c 50 100 150 ‘

Temperature  [?°°
~a0°C ++a00°c]| | ||| 1 M
Fluids Hydraulic oils (mineral oil based)
For other uids contact our technical department
SURFACE ROUGHNESS
Dynamic surface Ra 0.3 um Rt 2.5um
Static surface Ra 1.6 um Rt 6.3 um
The piston seal type Aston Seals KHT is the static side. GAP DIMENSION “g”
composed _0f3 Sz 4 help CLENVEY E EREERe) Bl s The largest gap dimension appearing in operation on the non-
- A dynamic seal element that, due to the pressurised side:
special design, improves the pressure distri- t SFUWSROIF TI[F JNNFEJBUFN . 100 bar 200 bar 300 bar 400 bar
bution and drastically reduces the friction. It assembly . 0.70 0.45 0.35
is made Qf a spe(_:lal_hlgh resistance polymer  _pxsSJDUJPO BOE OP UFOE 3 0.80 Q.50 0.40
that provides a winning combination for : 0.80 0.50 0.40
many parts and components: it gives the t 4JNQSIFPEMFTJHO BOE TQBD - 228 8?8 8;‘8
exibility of rubbers, the strength of plastics, construction ' 5 400 bar % - Ha/ts
and the process-ability of thermoplastics. It ar % Guax™

, HESaE &YDFMMFOU XFBS SFTJTUE — _
increases the performance and service life in NB: for the Gap calculation, it is necessary to consider the elast
applications where properties such as abra- NSRRI RERReR Rl 5 SR SR EOREE deforimation of mietal elements under pressure loads.

; i i To avoid damaging the sealing lips during installation, housing must have
Slon_reSIStance and tear Strength are critical. &YUFOEFE TFSWJDF MJGF rounded chamfers. Sharp edges and burrs within the installation area ef tt
Conical shaped notches allow the seal to

seal must be removed.
energize without risk of extrusion of O-Ring. (PPE UFNQFSBUVSF SFTJTUB&Diove dara are maximum values, they may be maintained for short
- A standard size O-Ring with low permanent

periods and can not be used at the same time simultaneously.
deformation as energizing component on

t
t
t
t




DOUBLEACTINGPISTONSEAL

KHT

Rounded and burr free

—
I

EEEENEAIEENE] RS R 2

KHT 12 71 2.2 KHT 55 44 4.2 44.0

KHT 17121 2.2 17 12.1 2.2 2.0 806 KHT 60 44.5 6.3 60 44.5 6.3 5.0 327

KHT 20 12.5 3.2 20 12.5 3.2 25 111 KHT 60 49 4.2 60 49.0 4.2 35 225

KHT 25175 3.2 25 175 3.2 2.5 115 KHT 63 47.56.3 63 475 6.3 5.0 328

KHT 28 20.5 3.2 28 20.5 3.2 25 117 KHT 63 52 4.2 63 52.0 4.2 35 226

KHT 30 22.5 3.2 30 225 3.2 25 118 KHT 65 49.5 6.3 65 49.5 6.3 5.0 328

KHT 32 24.5 3.2 32 245 3.2 25 119 KHT 6552 6.3 65 52.0 6.3 5.0 324

KHT 35 27.5 3.2 35 27.5 3.2 2.5 121 KHT 7059 4.2 70 59.0 4.2 35 228

KHT 4029 4.2 40 29.0 4.2 35 216 KHT 7564 4.2 75 64.0 4.2 35 230

KHT 40 32.5 3.2 40 325 3.2 25 124 KHT 80 64.5 6.3 80 64.5 6.3 5.0 333

KHT 4534 4.2 45 34.0 4.2 35 219 KHT 90 74.5 6.3 90 745 6.3 5.0 336

KHT 48 37 4.2 48 37.0 4.2 35 221 KHT 95 79.5 6.3 95 79.5 6.3 5.0 338

KHT 50 34.5 6.3 50 34.5 6.3 5.0 324 KHT 100 84.5 6.3 100 84.5 6.3 5.0 339

KHT 50 39 4.2 50 39.0 4.2 35 222
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SNGLEACTINGPISTONSEALUN P TFEVITHENERGIZIN®METALSPRINGNSIDE

The Aston Seals KV is a single acting piston  t
seal energized by a V-shaped metal spring t
resistant to corrosion.

The asymmetric pro le, with appropriately
designed dynamic lip, short and heavy,

ensures a reduction of friction and a long t
operating life t

)JJHI TQFFE BMMPXFE
/P UFOEFODZ PG TUJDL TM

t &YDFMMFOU TFBMBWH RBQ
pressure

(PPE XFBS SFTJTUBODF

&YUFOEFE TFSWJDF MJGF

The inside metal spring ensures a tight seal t
even at low pressures.

The ppssibility of combining di erent INSTALLATION
materials for the two components, allows ! .

the use of the seal in various areas: hydraulic, TNiS seal should be mounted preferably in
chemical, pharmaceutical and food industries. ©Pen housing. The snap-in installation is only

MATERIAL

@ Type
Designation
%lt can be

(2) Type

SEALFLON + Carbon

Stainless 1.4310

%olt can be provided with di erent materials according to working conditions

FIELD OF APPLICATION

Obar |100 200 300 ‘400 ‘500 ‘600 ‘700 ‘
4 6 8 10 12 14

Om/is |2
Temperature | | ] )

—200°C + +200°
High compatibility with nearly all uids
(which do not attack the PTFE and Stainless)
SURFACE ROUGHNESS

Ra 0.3 um Rt 2.5 pum
Ra 1.6 um Rt 6.3 um

GAP DIMENSION “g”

The largest gap dimension appearing in operation on the non-
pressurised side:

Pressure
300 bar

Dynamic surface
Static surface

100 bar 200 bar 300 bar

NB: for the Gap calculation, it is necessary to consider the elast
deformation of metal elements under pressure loads.

LEAD-IN CHAMFERS

JJHI UFNQFSBUVSF SFTJTUBUD

To avoid damaging the sealing lips during installation, housing must have
rounded chamfers. Sharp edges and burrs within the installation area ef tt
seal must be removed.

ossible in special desig\r)ed housing (see
t )JHI DPNQBUJCJIJMJUZ XJUI %Llfré.SMZ BMM gVJET

t Low friction, even in the absence of lubrication

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.

Polytetra uoroethylene PTFE + carbon

provided with di erent llers according to applications



SNGLEACTINGPISTONSEALUN P TFEVITHENERGIZINBETALSPRINGNSIDE

15°+20°

15°+20° T
g2

- r max 0.4

Rounded and
burr free

v

Rounded and
burr free

N

N TN TR NCE N C TN RN NCE TN

KV 85124 5.8 KV 48 38.6 7.1 38.6 40.2 KV 130 117.8 9.5 117.8 119.6
KvV10712.4 10 7.1 2.4 7.9* KV 50 40.6 7.1 50 40.6 7.1 42.2 KV 132 119.8 9.5 132 119.8 9.5 121.6
KV12912.4 12 9.1 24 9.9* KV 5242671 52 42.6 7.1 44.2 KV 133 120.8 9.5 133 120.8 9.5 122.6
KV14 11124 14 111 24 11.9* KV 5545.6 7.1 55 45.6 7.1 47.2 KV 135 122.8 9.5 135 122.8 9.5 124.6
KV 15 10.5 3.6 B 10.5 3.6 11.7 KV 5747671 57 47.6 7.1 49.2 KV 140 127.8 9.5 140 127.8 9.5 129.6
KV 16 11.5 3.6 16 115 3.6 12.7 KV 60 50.6 7.1 60 50.6 7.1 52.2 KV 145 132.8 9.5 145 132.8 9.5 134.6
KV 18 13.5 3.6 18 135 3.6 14.7 KV 63 53.6 7.1 63 53.6 7.1 55.2 KV 150 137.8 9.5 150 137.8 9.5 139.6
KV 20 15.5 3.6 20 155 3.6 16.7 KV 64 54.6 7.1 64 54.6 7.1 56.2 KV 154 141.8 9.5 154 141.8 9.5 143.6
KV 22 17.5 3.6 22 175 3.6 18.7 KV 65 55.6 7.1 65 55.6 7.1 57.2 KV 155 142.8 9.5 155 142.8 9.5 144.6
KV 24 19.5 3.6 24 19.5 3.6 20.7 KV 70 60.6 7.1 70 60.6 7.1 62.2 KV 160 147.8 9.5 160 147.8 9.5 149.6
KV 25 20.5 3.6 25 20.5 3.6 21.7 KV 75 65.6 7.1 75 65.6 7.1 67.2 KV 165 152.8 9.5 165 152.8 9.5 154.6
KV 28 21.8 4.8 28 21.8 4.8 23.2 KV 80 70.6 7.1 80 70.6 7.1 72.2 KV 170 157.8 9.5 170 157.8 9.5 159.6
KV 30 23.8 4.8 30 23.8 4.8 25.2 KV 85 75.6 7.1 85 75.6 ol 77.2 KV 175 162.8 9.5 175 162.8 9.5 164.6
KV 32 25.8 4.8 32 25.8 4.8 27.2 KV 8979.6 71 89 79.6 7.1 81.2 KV 180 167.8 9.5 180 167.8 9.5 169.6
KV 35 28.8 4.8 35 28.8 4.8 30.2 KV 90 80.6 7.1 90 80.6 7.1 82.2 KV 185 172.8 9.5 185 172.8 9.5 174.6
KV 36 29.8 4.8 36 29.8 4.8 31.2 KV 95 85.6 7.1 95 85.6 7.1 87.2 KV 190 177.8 9.5 190 177.8 9.5 179.6
KV 38 31.8 4.8 38 31.8 4.8 33.2 KV 100 90.6 7.1 100 90.6 7.1 92.2 KV 200 187.8 9.5 200 187.8 9.5 189.6
KV 3932.84.8 39 32.8 4.8 34.2 KV 10595.6 7.1 105 95.6 7.1 97.2 KV 210 197.8 9.5 210 197.8 9.5 199.6
KV 40 33.8 4.8 40 33.8 4.8 35.2 KV 110 100.6 7.1 110 100.6 7.1 102.2 KV 220 207.8 9.5 220 207.8 9.5 209.6
KV 42 35.8 4.8 42 35.8 4.8 37.2 KV 115 105.6 7.1 115 105.6 7.1 107.2 KV 230 217.8 9.5 230 217.8 9.5 219.6
KV 45 38.8 4.8 45 38.8 4.8 40.2 KV 120 110.6 7.1 120 110.6 7.1 112.2 KV 240 227.8 9.5 240 227.8 9.5 229.6
KV 46 39.8 4.8 46 39.8 4.8 41.2 KV 125 115.6 7.1 125 115.6 7.1 117.2 KV 250 237.8 9.5 250 237.8 9.5 239.6

* Open groove assembly

|

KV
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SNGLEACTINGPISTONSEALUN P TFEVITHENERGIZIN®ETALSPRINGNSIDE

15°+20°

Rounded and
burr free

A

KV 260 247.8 9.5 247.8
KV 270 257.8 9.5 270 257.8
KV 280 267.8 9.5 280 267.8
KV 290 277.8 9.5 290 277.8
KV 300 287.8 9.5 300 287.8
KV 310 297.8 9.5 310 297.8
KV 320 307.8 9.5 320 307.8
KV 330 317.8 9.5 330 317.8
KV 340 327.8 9.5 340 327.8
KV 350 337.8 9.5 350 337.8
KV 360 347.8 9.5 360 347.8
KV 370 357.8 9.5 370 357.8
KV 380 367.8 9.5 380 367.8

* Open groove assembly

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

249.6
259.6
269.6
279.6
289.6
299.6
309.6
319.6
329.6
339.6
349.6
359.6
369.6

KV 390 377.8 9.5
KV 400 387.8 9.5
KV 410 397.8 9.5
KV 420 407.8 9.5
KV 430 417.8 9.5
KV 440 427.8 9.5
KV 450 437.8 9.5
KV 460 447.8 9.5
KV 470 457.8 9.5
KV 480 467.8 9.5
KV 490 477.8 9.5
KV 500 487.8 9.5

15°+20°

Rounded and
burr free

N

d M D

|
|

400
410
420
430
440
450
460
470
480
490
500

377.8
387.8
397.8
407.8
417.8
427.8
437.8
447.8
457.8
467.8
477.8
487.8

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

389.6
399.6
409.6
419.6
429.6
439.6
449.6
459.6
469.6
479.6
489.6

Other sizes not present in the above table can be
provided in according to the following scheme:

8-14
>14-25
>25-46

>46-125
>125-500

D-29
D-45
D-6.2
D-94
D-12.2

2.4*
3.6
4.8
7.1
9.5

D-21
D-33
D-4.8
D-7.8
D-10.4
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DOUBLEACTINGPISTONSEAL

The piston seal type Aston Seals YB is composedt

(0]

- A dynamic seal element which assures
exceptional low friction and high speed
performance, high compatibility with nearly t
all media due to the chemical resistance which
exceeds that of all other thermoplastics and
elastomers. Side grooves ensure that pressure
loads the energizing O-Ring in all work t
conditions

- A standard size O-Ring with low permanent
deformation as energizing component on the
static side

t -PXUBBRQIBZOBRESDDUJIPO

/IRDFOERGHMJADL TMJQ

t 4QBDF DRPWIOSKOBIINGENGP P W
design

)JHIPNQB U XQUOVRIBBA MJ EXIJ U |
the right choice of O-Ring material)

JJEIFTIJTBBGIRYTUSVTIPO
JJHUFNQFSBRVISIUBODF

MATERIAL

Polytetra uoroethylene PTFE + Bro

SEALFLON + Bronze

provided with di erent llers according to applications
Nitril Rubber NBR

Designation RUBSEAL 70

Hardness 70 °ShA

%olt can be provided with di erent materials according to working conditions

FIELD OF APPLICATION

Obar 600

-200

-150

High compatibility with nearly all uids
with the right choice of O-Ring material

SURFACE ROUGHNESS

Ra 0.3 um Rt 2.5pum
Ra 1.6 ym Rt 6.3 um

GAP DIMENSION *“g”

The largest gap dimension [mm] appearing in operation on the non-
pressurised side:
100 bar
0.60
0.80
0.80
1.00
1.20
1.40
2.00
> 400 bar % g

NB: for the Gap calculation, it is necessary to consider the elastjc
deformation of metal elements under pressure loads.
To avoid damaging the sealing lips during installation, housing must have
rounded chamfers. Sharp edges and burrs within the installation area ef tr
seal must be removed.

(D Type
Designation
%olt can be

(2) Type

Pressure
600 bar

700 ‘

-150

Temperature -100

-30°C + +130°C
(with OR in NBR)
-30°C + +200°C
(with OR in FKM)

Fluids

-100

Dynamic surface
Static surface

200 bar 400 bar

t JJHIQFBEMMPXFE

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.




DOUBLEACTINGPISTONSEAL

e YB

g/2

rmax 0.

o
NV
Rounded and burr free
m

o Jor ool lo e ocloilic] s Jon e el [l [ ) B
YB83122 YB 57 46 4.2 46.0 YB 145 124 8.1 124.0

YB105.12.2 10 5.1 2.2 2.0 009 YB 60 49 4.2 60 49.0 4.2 3.5 225 YB 150 129 8.1 150 129.0 8.1 6.5 429
YB12712.2 12 7.1 2.2 2.0 610 YB 62 51 4.2 62 51.0 4.2 35 226 YB 154 133 8.1 154 133.0 8.1 6.5 431
YB 1575 3.2 15 7.5 3.2 2.5 109 YB 6352 4.2 63 52.0 4.2 3.5 226 YB 155 134 8.1 155 134.0 8.1 6.5 431
YB 16 8.5 3.2 16 8.5 3.2 2.5 109 YB 64 53 4.2 64 53.0 4.2 35 226 YB 160 139 8.1 160 139.0 8.1 6.5 433
YB 18 10.5 3.2 18 10.5 3.2 25 110 YB 6554 4.2 65 54.0 4.2 35 227 YB 165 144 8.1 165 144.0 8.1 6.5 434
YB 20 12.5 3.2 20 12.5 3.2 2.5 111 YB 70 59 4.2 70 59.0 4.2 35 228 YB 170 149 8.1 170 149.0 8.1 6.5 436
YB 22 14.5 3.2 22 14.5 3.2 2.5 113 YB 75 64 4.2 75 64.0 4.2 35 230 YB 175154 8.1 175 154.0 8.1 6.5 437
YB 24 16.5 3.2 24 16.5 3.2 2.5 809 YB 80 64.5 6.3 80 64.5 6.3 5.0 333 YB 180 159 8.1 180 159.0 8.1 6.5 438
YB 2517.53.2 25 17.5 3.2 2.5 115 YB 85 69.5 6.3 85 69.5 6.3 5.0 335 YB 185 164 8.1 185 164.0 8.1 6.5 874
YB 28 20.5 3.2 28 20.5 3.2 25 117 YB 89 73.56.3 89 73.5 6.3 5.0 336 YB 190 169 8.1 190 169.0 8.1 6.5 439
YB 30 22.5 3.2 30 225 3.2 2.5 118 YB 90 74.5 6.3 90 74.5 6.3 5.0 336 YB 200 179 8.1 200 179.0 8.1 6.5 441
YB 32 24.5 3.2 32 24.5 3.2 2.5 119 YB 95 79.5 6.3 95 79.5 6.3 5.0 338 YB 210 189 8.1 210 189.0 8.1 6.5 882
YB 35 27.5 3.2 35 27.5 3.2 2.5 121 YB 100 84.5 6.3 100 84.5 6.3 5.0 339 YB 220 199 8.1 220 199.0 8.1 6.5 444
YB 36 28.5 3.2 36 28.5 3.2 2.5 122 YB 105 89.5 6.3 105 89.5 6.3 5.0 341 YB 230 209 8.1 230 209.0 8.1 6.5 445
YB 38 30.5 3.2 38 30.5 3.2 2.5 123 YB 110 94.5 6.3 110 94.5 6.3 5.0 343 YB 240 219 8.1 240 219.0 8.1 6.5 446
YB 39 31.5 3.2 39 31.5 3.2 2.5 124 YB 115 99.5 6.3 115 99.5 6.3 5.0 344 YB 250 229 8.1 250 229.0 8.1 6.5 447
YB 40 29 4.2 40 29.0 4.2 35 216 YB 120 104.5 6.3 120 104.5 6.3 5.0 346 YB 260 239 8.1 260 239.0 8.1 6.5 447
YB 42 31 4.2 42 31.0 4.2 3.5 217 YB 125 109.5 6.3 125 109.5 6.3 5.0 347 YB 270 249 8.1 270 249.0 8.1 6.5 680
YB 45 34 4.2 45 34.0 4.2 35 219 YB 130 114.5 6.3 130 114.5 6.3 5.0 349 YB 280 259 8.1 280 259.0 8.1 6.5 449
YB 48 37 4.2 48 37.0 4.2 3.5 221 YB 132 116.5 6.3 132 116.5 6.3 5.0 350 YB 290 269 8.1 290 269.0 8.1 6.5 450
YB 50 39 4.2 50 39.0 4.2 35 222 YB 133112 8.1 133 112.0 8.1 6.5 425 YB 300 279 8.1 300 279.0 8.1 6.5 451
YB 5241 4.2 52 41.0 4.2 3.5 223 YB 135 114 8.1 135 114.0 8.1 6.5 425 YB 310 289 8.1 310 289.0 8.1 6.5 451
YB 5544 4.2 55 44.0 4.2 35 224 YB 140 119 8.1 140 119.0 8.1 6.5 426 YB 320 299 8.1 320 299.0 8.1 6.5 452
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DOUBLEACTINGPISTONSEAL

15°+20°

—

I I S N

YB 330 305.58.1
YB 340 315.5 8.1
YB 350 325.5 8.1
YB 360 335.58.1
YB 370 345.5 8.1
YB 380 355.58.1
YB 390 365.5 8.1
YB 400 375.58.1
YB 410 385.5 8.1
YB 420 395.5 8.1
YB 430 405.5 8.1
YB 440 415.5 8.1
YB 450 425.5 8.1
YB 460 435.5 8.1
YB 470 445.5 8.1
YB 480 455.5 8.1
YB 490 465.5 8.1
YB 500 475.5 8.1

340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500

305.5
3155
325.5
335.5
345.5
355.5
365.5
375.5
385.5
395.5
405.5
415.5
425.5
435.5
445.5
455.5
465.5
475.5

8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1

6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5

453
454
455
456
457
457
458
459
460
461
461
462
463
464
464
465
466

AV

Rounded and burr free

Other sizes not present in the above table can be provided in according to the following scheme:

15+ 39.9 8+14.9 D-4.9

40+79.9 15+39.9 D-75 3.2 2.5
80 +132.9 40 = 79.9 15+ 39.9 D-11.0 4.2 35
133 + 329.9 80 +132.9 40+ 79.9 D-155 6.3 5.0
330 + 669.9 133 +329.9 80 + 132.9 D-21.0 8.1 6.5
670 + 999.9 330 + 669.9 133 +329.9 D-245 8.1 6.5
670 + 999.9 330 + 669.9 D -28.0 9.5 7.5
> 1000 D-38.0 13.8 10.0

YB

1.78

2.62
3.53
5.34
6.99
6.99
8.40

12.0
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SNGLEACTINGPISTONSEAL

The piston seal type Aston Seals YAB is

composed of:

- A dynamic seal element which assures
exceptional low friction and high speed
performance, high compatibility with nearly t
all media due to the chemical resistance which
exceeds that of all other thermoplastics and
elastomers.

- A standard size O-Ring with low permanent
deformation as energizing component on the
static side

-PXUBBABZOBEBFOIDUJIPO

JJHIQFBEMMPXFE
/IROFOERIENADL TMJQ
4QBDF DPWIJIOBKOEBEIN@NPPWF

t

design

YJHIPN QB U XCUWIB.BAE KJ EXTI U |
the right choice of O-Ring material)

)JEIFTJTBBBIRYTUSVTIPO
JJHUFNQFSBRNVISTRUBODF

MATERIAL

Polytetra uoroethylene PTFE + Bro

SEALFLON + Bronze

provided with di erent llers according to applications
Nitril Rubber NBR

Designation RUBSEAL 70

Hardness 70 °ShA

%olt can be provided with di erent materials according to working conditions

FIELD OF APPLICATION

Obar 600

(D Type
Designation
%olt can be

(2) Type

Pressure
600 bar

700 ‘

-150

-150

High compatibility with nearly all uids
with the right choice of O-Ring material

SURFACE ROUGHNESS

Ra 0.3 um Rt 2.5pum
Ra 1.6 ym Rt 6.3 um

GAP DIMENSION *“g”

The largest gap dimension [mm] appearing in operation on the non-
pressurised side:

100 bar

0.60
0.80
0.80
1.00
1.20
1.40
2.00
> 400 bar % g

NB: for the Gap calculation, it is necessary to consider the elastjc
deformation of metal elements under pressure loads.
To avoid damaging the sealing lips during installation, housing must have
rounded chamfers. Sharp edges and burrs within the installation area ef tr
seal must be removed.

Temperature -100

-200
pochieagll

e el

-100

Fluids

Dynamic surface
Static surface

200 bar 400 bar

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.




15°+20°

AV

Rounded and burr free

e L ov Lon Lu s o Qe o ov it L LS | on

YAB 8 3.12.2
YAB 105.12.2
YAB 127122
YAB 15 10.1 2.2
YAB 16 11.1 2.2
YAB 18 10.7 3.2
YAB 20 12.7 3.2
YAB 22 14.7 3.2
YAB 24 16.7 3.2
YAB 25 17.7 3.2
YAB 28 17.3 4.2
YAB 30 19.3 4.2
YAB 32 21.3 4.2
YAB 35 24.3 4.2
YAB 36 25.3 4.2
YAB 38 27.3 4.2
YAB 39 28.3 4.2
YAB 40 29.3 4.2
YAB 42 31.3 4.2
YAB 45 34.3 4.2
YAB 48 37.3 4.2
YAB 50 39.3 4.2
YAB 52 41.3 4.2
YAB 55 44.3 4.2

1o
12
15
16
18
20
22
24
25
28
30
32
35
36
38
39
40
42
45
48
50
52
55

5.1

7.1
10.1
11.1
10.7
12.7
14.7
16.7
17.7
17.3
19.3
21.3
24.3
25.3
27.3
28.3
29.3
313
34.3
37.3
39.3
41.3
44.3

2.2
2.2
2.2
2.2
3.2
3.2
3.2
3.2
3.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2

2.0
2.0
2.0
2.0
2.5
25
25
25
2.5
35
35
3.5
3.5
35
3.5
3.5
3.5
35
3.5
3.5
35
35
35

YAB 57 46.3 4.2 46.3
009 YAB 60 44.9 6.3 60 44.9 6.3 5.0 327
610 YAB 63 47.9 6.3 63 47.9 6.3 5.0 328
012 YAB 64 48.9 6.3 64 48.9 6.3 5.0 328
013 YAB 65 49.9 6.3 65 49.9 6.3 5.0 328
111 YAB 70 54.9 6.3 70 54.9 6.3 5.0 330
112 YAB 75 59.9 6.3 75 59.9 6.3 5.0 332
113 YAB 80 64.9 6.3 80 64.9 6.3 5.0 333
809 YAB 85 69.9 6.3 85 69.9 6.3 5.0 335
115 YAB 89 73.9 6.3 89 73.9 6.3 5.0 336
209 YAB 90 74.9 6.3 90 74.9 6.3 5.0 336
210 YAB 95 79.9 6.3 95 79.9 6.3 5.0 337

211 YAB 100 84.9 6.3 100 84.9 6.3 5.0 340
213 YAB 105 89.9 6.3 105 89.9 6.3 5.0 341
214 YAB 110 94.9 6.3 110 94.9 6.3 5.0 343
215 YAB 115 99.9 6.3 115 99.9 6.3 5.0 344
215 YAB 120 104.96.3 120 104.9 6.3 5.0 346
216 YAB 125 109.9 6.3 125  109.9 6.3 5.0 347
217 YAB 130 114.9 6.3 130 1149 6.3 5.0 349
219 YAB 132 116.9 6.3 132 116.9 6.3 5.0 349
221 YAB 133 117.9 6.3 133 1179 6.3 5.0 350
222 YAB 135 119.9 6.3 135 119.9 6.3 5.0 351
223 YAB 140 124.9 6.3 140 1249 6.3 5.0 352
224 YAB 145 129.9 6.3 145  129.9 6.3 5.0 353

SNGLEACTINGPISTONSEAL

YAB

N N I N N R

YAB 150 134.9 6.3
YAB 154 138.9 6.3
YAB 155 139.9 6.3
YAB 160 144.9 6.3
YAB 165 149.9 6.3
YAB 170 154.9 6.3
YAB 175 159.9 6.3
YAB 180 164.9 6.3
YAB 185 169.9 6.3
YAB 190 174.9 6.3
YAB 200 179.5 8.1
YAB 210 189.5 8.1
YAB 220 199.5 8.1
YAB 230 209.5 8.1
YAB 240 219.5 8.1
YAB 250 229.5 8.1
YAB 260 236 8.1
YAB 270 246 8.1
YAB 280 256 8.1
YAB 290 266 8.1
YAB 300 276 8.1
YAB 310 286 8.1
YAB 320 296 8.1
YAB 330 306 8.1

154
155
160
165
170
175
180
185
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330

134.9
138.9
139.9
144.9
149.9
154.9
159.9
164.9
169.9
174.9
179.5
189.5
199.5
209.5
219.5
229.5
236.0
246.0
256.0
266.0
276.0
286.0
296.0
306.0

6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5

356
356
358
360
361
362
363
363
364
441
882
444
445
446
447
447
448
449
449
451
451
452
453

YAB
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SNGLEACTINGPISTONSEAL

I I S N

YAB 340 316 8.1
YAB 350 326 8.1
YAB 360 336 8.1
YAB 370 346 8.1
YAB 380 356 8.1
YAB 390 366 8.1
YAB 400 376 8.1
YAB 410 386 8.1
YAB 420 396 8.1
YAB 430 406 8.1
YAB 440 416 8.1
YAB 450 426 8.1
YAB 460 436 8.1
YAB 470 446 8.1
YAB 480 456 8.1
YAB 490 466 8.1
YAB 500 476 8.1

350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500

316.0
326.0
336.0
346.0
356.0
366.0
376.0
386.0
396.0
406.0
416.0
426.0
436.0
446.0
456.0
466.0
476.0

8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1

6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5

454
455
456
457
457
458
459
460
461
461
462
463
464
464
465
466

AV

Rounded and burr free

YAB

Other sizes not present in the above table can be provided in according to the following scheme:

Light series Standard series

17 + 26.9 8+16.9
27 +59.9 17 +26.9
60 +199.9 27 +59.9 17 + 26.9
200 + 255.9 60 +199.9 27 +59.9
256 + 669.9 200 + 255.9 60 + 199.9
670 + 999.9 256 + 669.9 200 + 255.9
670 + 999.9 256 + 669.9
> 1000

D-4.9
D-7.3
D -10.7
D-15.1
D -20.5
D-24.0
D-27.3
D-38.0

3.2
4.2
6.3
8.1
8.1
9.5

13.8

2.5
35
5.0
6.5
6.5
7.5

10.0

1.78

2.62
3.53
5.34
6.99
6.99
8.40

12.0
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DOUBLEACTINGPISTONSEAL

MATERIAL

(D Type Polytetra uoroethylene PTFE + Bro
Designation SEALFLON + Bronze

(2) Type Nitril Rubber NBR
Designation RUBSEAL 80
Hardness 80 °ShA

(3) Type Acetal resin
Designation BEARITE

FIELD OF APPLICATION

pressure Obar 100 200 300 400 500 600 700
Sovw s |||
Speed W 2 4 6 8 |10 |12 |14
L T
Temperature |70 [0 [190 90 Joce %0 [190 1190
5N N e e s i

Fluids Hydraulic oils (mineral oil based)
For other uids contact our technical department

SURFACE ROUGHNESS
Dynamic surface Ra 0.3 pm Rt 2.5 um

Static surface Ra 1.6 um Rt 6.3 um
The Aston Seals KHD is a double acting t /P UFOEFODZ PG TUJDL TMJQ GAP DIMENSION “g”

E:)Srf;ozgzl é(f).r e Bl efprelEiion Sl 12 el e RN S ERIAS RN B RERO N CESAVARN  Th2 largest gap dimensicr appearing in operation on the non-
S . i pressurised side:
- A dynamic seal element which assures JEDT ELEST 300 bar _ 500 bar

exceptional low friction and high speed t )JJHI SFTJTUBODF BHBJO T Ul :
performance, high compatibility with NB: for the Gap calculation, it is necessary to consider the elast

. : t &YUFOEFE TFSWJDF MJGF i
nearly all media due to the chemical deformation of metal elements under pressure loads.
resistance which exceeds that of all other LEAD-IN CHAMFERS

thermoplastics and elastomers
A rubber element with low permanent :

deformation as energizing component on

the static side _125+200 I _ _

Two backup rings which o set Iarge gaps or To avoid damaging the sealing lips during installation, housing must have

2 . . rounded chamfers. Sharp edges and burrs within the installation area ef tr
structural de ections without extrusion and seal must be removed.

assure high longevity The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.
t -PXUBUJD BOE EZOBNJD GSJDUJPO




DOUBLEACTINGPISTONSEAL

150200 KHD

e L U

Rounded and burr free

(@)

I

G IV T BT <
KHD 50 36 9 KHD 120 105 12.5 120 12.5
KHD 55419 55 41 9 KHD 125 102 16 125 102 16
KHD 60 46 9 60 46 9 KHD 130 107 16 130 107 16
KHD 65 50 11 65 50 11 KHD 135 112 16 135 112 16
KHD 70 55 11 70 55 11 KHD 140 117 16 140 117 16
KHD 75 60 11 75 60 11 KHD 145 122 16 145 122 16
KHD 80 65 11 80 65 11 KHD 150 127 16 150 127 16
KHD 85 70 11 85 70 11 KHD 160 137 16 160 137 16
KHD 90 75 11 90 75 11 KHD 165 142 16 165 142 16
KHD 95 80 11 95 80 11 KHD 170 147 16 170 147 16
KHD 100 85 12.5 100 85 12,5 KHD 180 157 16 180 157 16
KHD 105 90 12.5 105 90 12.5 KHD 185 162 16 185 162 16
KHD 110 95 12.5 110 95 12.5 KHD 200 177 16 200 177 16
KHD 115 100 12.5 115 100 125 KHD 225 202 16 225 202 16
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DOUBLEACTINGPISTONSEAL

MATERIAL

(2 Type Polytetra uoroethylene PTFE + Carbon
Designation SEALFLON + Carbon
%olt can be provided with di erent llers according to applications

(D) Type Nitril Rubber NBR
Designation RUBSEAL 70
Hardness 70 °ShA
%olt can be provided with di erent materials according to working conditions

FIELD OF APPLICATION

Pressure Obar |100 200 300 400 500 600 700

160 bar e AT

Speed Omis |2 4 6 8 10 12 14

2 mis \HHHH‘\HHH\\‘HHHH\‘HH\HH‘\HHHH‘HH\HHW\HH‘
mper -200 |-150 [-100 150

—30 (o +130 c H‘ H‘

(with OR in NBR) HHHH‘

2 -150 -100 15
sorc 200 1 |

: : o High ibility with nearly all ui
The piston seal type Aston Seals YL, mainly t 4QBDF DB\WI0SEOEUNESP P W g anearly all Uds

suitable for low pressure conditions or design

pneumatic eld, is composed of: t (PPEFTJTBBGIFNIUSVTJIPO
- A dynamic seal element which assures Dynamic surface Ra 0.3 um Rt 2.5um

exceptional low friction and high speed t )JHIPNQBUXCUMIBEAM MJEXI U | T Ra 1.6 um Rt 6.3 um

SURFACE ROUGHNESS

performance, high compatibility with the right choice of O-Ring material)

nearly all media due to the chemical t JJHIQFBEIMPXFE il PILIERIEIOR) T

resistance which exceeds that of all other

thermoplastics and elastomers t JJHUFNQFS8B8RUNVISIRUBODF

- A standard size O-Ring with low permanent
deformation as energizing component on
the static side

t -PXUBRABZOBKSSDDRNRPERUIPVU
lubrication

t /ROFOEFMUZDL TMJQ

The largest gap dimension appearing in operation on the non-
pressurised side must comply with the 1ISO H8/f7:

NB: for the Gap calculation, it is necessary to consider the elastjc
deformation of metal elements under pressure loads.

To avoid damaging the sealing lips during installation, housing must have
rounded chamfers. Sharp edges and burrs within the installation area ef tr
seal must be removed.

The above data are maximum values, they may be maintained for short
periods and can not be used at the same time simultaneously.




DOUBLEACTINGPISTONSEAL

15°+20° Y I
/5 !
—r 11— d D -
—
-

Rounded and burr free

|
RN IR NN
YL 007-8 2 YL 216-36 28.0 4 YL 339-95 82.9 6
YL 008-9 9 4.4 2 3.0 008 YL 217-38 38 30.0 4 4.5 217 YL 340-100 100 88.0 6 6.0 340
YL 009-10 10 5.5 2 3.0 009 YL 218-40 40 32.0 4 4.5 218 YL 344-110 110 97.9 6 6.0 344
YL 010-11 11 6.5 2 3.0 010 YL 219-42 42 34.0 4 4.5 219 YL 347-120 120 107.9 6 6.0 347
YL 011-12 12 7.4 2 3.0 011 YL 221-45 45 37.0 4 4.5 221 YL 348-125 125 112.5 6 6.0 348
YL 012-14 14 9.5 2 3.0 012 YL 824-48 48 40.0 4 4.5 824 YL 860-130 130 117.5 6 6.0 860
YL 013-15 15 10.4 2 3.0 013 YL 325-50 50 38.3 6 6.0 325 YL 428-140 140 124.5 8 8.0 428
YL 613-16 16 9.8 3 35 613 YL 326-55 55 43.5 6 6.0 326 YL 431-150 150 134.5 8 8.0 431
YL 111-17 17 10.8 3 35 111 YL 327-56 56 44.3 6 6.0 327 YL 434-160 160 144.5 8 8.0 434
YL 614-18 18 11.8 3 35 614 YL 328-60 60 48.3 6 6.0 328 YL 437-170 170 153.7 8 8.0 437
YL 113-20 20 13.8 3 35 113 YL 329-63 63 51.3 6 6.0 329 YL 874-180 180 163.7 8 8.0 874
YL 114-22 22 15.8 3 3.5 114 YL 330-65 65 53.3 6 6.0 330 YL 440-190 190 173.7 8 8.0 440
YL 116-25 25 18.8 3 35 116 YL 331-70 70 58.4 6 6.0 331 YL 442-200 200 183.7 8 8.0 442
YL 211-28 28 20.0 4 4.5 211 YL 333-75 75 62.9 6 6.0 333 YL 678-250 250 233.7 8 8.0 678
YL 212-30 30 22.0 4 4.5 212 YL 334-80 80 68.0 6 6.0 334 YL 682-280 280 263.7 8 8.0 682
YL 213-32 32 24.0 4 4.5 213 YL 336-85 85 72.9 6 6.0 336 YL 451-300 300 283.7 8 8.0 451
YL 215-35 35 27.0 4 4.5 215 YL 337-90 90 78.0 6 6.0 337

Other sizes not present in the above table can be provided on request

\
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DOUBLEACTINGPISTONSEAL

a9/2

Rounded and burr free

o

EEENCIIEEE DR S EEENCE
YP 004-6 YP 218-38 30.9 YP 342-102 91.5

YP 006-7 7 3.7 2.5 2.0 006 YP 219-40 40 32.9 4.5 3.0 219 YP 343-105 105 94.5 7.0 4.0 343
YP 008-8 8 4.7 2.5 2.0 008 YP 220-42 42 35.0 4.5 3.0 220 YP 344-108 108 97.5 7.0 4.0 344
YP 009-9 9 5.7 2.5 2.0 009 YP 221-43 43 35.9 4.5 3.0 221 YP 345-111 111 100.6 7.0 4.0 345
YP 010-10 10 6.8 25 2.0 010 YP 222-45 45 37.9 4.5 3.0 222 YP 346-115 115 104.5 7.0 4.0 346
YP 011-11 11 7.6 25 2.0 011 YP 325-50 50 39.6 7.0 4.0 325 YP 347-118 118 107.5 7.0 4.0 347
YP 012-13 13 9.7 25 2.0 012 YP 326-52 52 41.8 7.0 4.0 326 YP 348-121 121 110.5 7.0 4.0 348
YP 110-15 15 10.1 3.5 25 110 YP 327-55 55 44.7 7.0 4.0 327 YP 349-125 125 114.5 7.0 4.0 349
YP 111-16 16 10.9 3.5 25 111 YP 328-58 58 47.7 7.0 4.0 328 YP 425-127 127 113.3 9.5 5.0 425
YP 112-18 18 13.1 3.5 2.5 112 YP 329-61 61 50.5 7.0 4.0 329 YP 426-130 130 116.3 9.5 5.0 426
YP 113-20 20 14.7 3.5 25 113 YP 330-65 65 54.7 7.0 4.0 330 YP 427-135 135 121.3 9.5 5.0 427
YP 114-21 21 15.9 3.5 25 114 YP 331-68 68 57.7 7.0 4.0 331 YP 428-137 137 123.3 9.5 5.0 428
YP 115-22 22 16.6 3.5 25 115 YP 332-70 70 59.5 7.0 4.0 332 YP 429-140 140 126.3 9.5 5.0 429
YP 116-25 25 19.8 3.5 2.5 116 YP 333-75 75 64.5 7.0 4.0 333 YP 430-143 143 129.3 9.5 5.0 430
YP 210-26 26 19.1 4.5 3.0 210 YP 334-77 7 66.6 7.0 4.0 334 YP 431-146 146 132.3 9.5 5.0 431
YP 211-28 28 21.2 4.5 3.0 211 YP 335-80 80 69.6 7.0 4.0 335 YP 432-150 150 136.3 9.5 5.0 432
YP 212-29 29 22.0 4.5 3.0 212 YP 336-85 85 74.5 7.0 4.0 336 YP 433-153 153 139.3 9.5 5.0 433
YP 213-30 30 22.9 4.5 3.0 213 YP 337-86 86 75.5 7.0 4.0 337 YP 434-156 156 142.3 9.5 5.0 434
YP 214-32 32 25.0 4.5 3.0 214 YP 338-90 90 79.5 7.0 4.0 338 YP 435-160 160 146.3 9.5 5.0 435
YP 215-34 34 27.0 4.5 3.0 215 YP 339-92 92 81.5 7.0 4.0 339 YP 436-162 162 148.3 9.5 5.0 436
YP 216-35 35 28.0 4.5 3.0 216 YP 340-95 95 84.5 7.0 4.0 340 YP 437-165 165 151.3 9.5 5.0 437
YP 217-37 37 30.0 4.5 3.0 217 YP 341-100 100 89.6 7.0 4.0 341 YP 438-172 172 158.3 9.5 5.0 438

Other sizes not present in the above table can be provided on request

|
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DOUBLEACTINGPISTONSEAL

g/2

Rounded and burr free

s T I I S A T I O S R

YP 439-178 164.3 YP 682-275 261.3

YP 440-184 184 170.3 9.5 5.0 440 YP 450-280 280 266.3 9.5 5.0 450
YP 441-191 191 177.3 9.5 5.0 441 YP 684-286 286 272.3 9.5 5.0 684
YP 442-197 197 183.3 9.5 5.0 442 YP 451-295 295 281.3 9.5 5.0 451
YP 443-203 203 189.3 9.5 5.0 443 YP 686-300 300 286.3 9.5 5.0 686
YP 444-210 210 196.3 9.5 5.0 444 YP 452-305 305 291.3 9.5 5.0 452
YP 445-216 216 202.3 9.5 5.0 445 YP 688-315 315 301.3 9.5 5.0 688
YP 674-222 222 208.3 9.5 5.0 674 YP 453-320 320 306.3 9.5 5.0 453
YP 446-230 230 216.3 9.5 5.0 446 YP 454-330 330 316.3 9.5 5.0 454
YP 676-235 235 221.3 9.5 5.0 676 YP 455-345 345 331.3 9.5 5.0 455
YP 447-242 242 228.3 9.5 5.0 447 YP 456-355 355 341.3 9.5 5.0 456
YP 678-250 250 236.3 9.5 5.0 678 YP 457-370 370 356.3 9.5 5.0 457
YP 448-255 255 241.3 9.5 5.0 448 YP 458-380 380 366.3 9.5 5.0 458
YP 680-260 260 246.3 9.5 5.0 680 YP 459-395 395 381.3 9.5 5.0 459
YP 449-270 270 256.3 9.5 5.0 449 YP 460-410 410 396.3 9.5 5.0 460

Other sizes not present in the above table can be provided on request
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15°+20°

—

T
- ——

O

N N P 2 I

YRB 83.12.2
YRB 105.1 2.2
YRB 12 71 2.2
YRB 1510.1 2.2
YRB 16 11.1 2.2
YRB 18 13.1 2.2
YRB 20 15.1 2.2
YRB 2217122
YRB 25 20.1 2.2
YRB 28 23.12.2
YRB 3025.1 2.2
YRB 32271 2.2
YRB 3530.1 2.2
YRB 38 33.12.2
YRB 40 32.5 3.2
YRB 42 34.5 3.2
YRB 45 37.5 3.2
YRB 48 40.5 3.2
YRB 50 42.5 3.2
YRB 55475 3.2
YRB 60 52.5 3.2
YRB 63 55.5 3.2
YRB 65 57.5 3.2
YRB 70 62.5 3.2

10
12
15
16
18
20
22
25
28
30
32
35
38
40
42
45
48
50
55
60
63
65
70

5.1

7.1
10.1
111
13.1
151
17.1
20.1
23.1
25.1
27.1
30.1
33.1
32.5
34.5
37.5
40.5
42.5
47.5
52.5
55.5
57.5
62.5

2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
2.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2

2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
2.0
25
25
25
2.5
25
25
25
2.5
25
25

009
610
012
013
014
015
016
018
020
022
023
025
027
125
126
127
130
131
134
137
139
140
144

Rounded and burr free

roowloe ] Tor

YRB 75 67.5 3.2
YRB 8069 4.2
YRB 85 74 4.2
YRB 9079 4.2
YRB 95 84 4.2
YRB 100 89 4.2
YRB 105 94 4.2
YRB 110 99 4.2
YRB 115 104 4.2
YRB 120 109 4.2
YRB 125 114 4.2
YRB 130 119 4.2
YRB 140 125.5 6.3
YRB 150 134.5 6.3
YRB 160 144.5 6.3
YRB 170 154.5 6.3
YRB 180 164.5 6.3
YRB 190 174.5 6.3
YRB 200 184.5 6.3
YRB 210 194.5 6.3
YRB 220 204.5 6.3
YRB 240 224.5 6.3
YRB 250 234.5 6.3
YRB 280 264.5 6.3

80

85

90

95
100
105
110
115
120
125
130
140
150
160
170
180
190
200
210
220
240
250
280

67.5
69.0
74.0
79.0
84.0
89.0
94.0
99.0
104.0
109.0
114.0
119.0
124.5
134.5
144.5
154.5
164.5
174.5
184.5
194.5
204.5
224.5
234.5
264.5

4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

3.5
35
3.5
3.5
3.5
35
3.5
3.5
3.5
3.5
3.5
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

232
845
235
236
238
240
241
243
244
246
247
352
355
358
361
363
364
366
367
369
372
374
377

DOUBLEACTINGSEALFORROTATIN®ISTON

YRB

N N I N
YRB 300 284.5 6.3 300
YRB 320 304.56.3 320

YRB 350 329 8.1
YRB 360 339 8.1
YRB 400 379 8.1
YRB 420 399 8.1
YRB 450 429 8.1
YRB 480 459 8.1
YRB 500 479 8.1
YRB 520 499 8.1
YRB 550 529 8.1
YRB 600 579 8.1
YRB 650 629 8.1
YRB 700 672 9.5
YRB 750 722 9.5

350
360
400
420
450
480
500
520
550
600
650
700
750

284.5
304.5
329.0
339.0
379.0
399.0
429.0
459.0
479.0
499.0
529.0
579.0
629.0
672.0
722.0

6.3
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
8.1
9.5
9.5

5.0
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
7.5
7.5

381
455
456
458
460
463
465
467
468
470
472
474
670x8.4
720x8.4

YRB
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DOUBLEACTINGSEALFORROTATIN®ISTON

— - L o —— G -
15°+20°

Rounded and burr free

g4dA

Other sizes not present in the above table can be
provided in according to the following scheme:

I I T N

8 +39.9 D-4.9 2.20 2.0 1.78
40+79.9 D-75 3.20 2.5 2.62
80 +132.9 D-11.0 4.20 35 3.53
133 + 329.9 D-155 6.30 5.0 5.34
330 + 669.9 D-21.0 8.10 6.5 6.99
670 + 999.9 D -28.0 9.50 7.5 8.40
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UP 384
UP394.5
UP 4104
UP 4104.5
UP45115
UP 51245
UP5125
UP5126
UP5179
UP 6124
UP6125.2
UP6125.5
UP 6 12 6
UP 6128
UP612.76
UP 6158
UP 6.3511.115
UP 71435
UP7157
UP81224
UP 8 14 6
UP 8155.8
UP 8158
UP 8164

di®

df?

O 00000 o0 U oo dDdDww

@
w
a

0 00 00 0 0 ~N N

Rounded and
burr free

D1H10 . dlfB D1H10 . dlfS D1H10

9
10
10
11
12
12
12
17
12
12
12
12
12

12.7
15
11.11
14
15
12
14
15
15
16

5.0
4.5
5.0
55
5.0
5.5
7.0
10.0
4.5
5.7
6.0
7.0
9.0
7.0
9.0
Sl
4.2
8.0
3.5
7.0
6.3
9.0
4.5

o
N~N~Ngpoooa

1

[N

© g 0 O O 0

8.5

© ©

10
10
10
10
10

UP 8 16 5.8
UP 8189
UP 8.4 16 5.8
UP 1016 4
UP 10 16 5.6
UP 10166
UP 10185
UP 10186
UP 10 18 8
UP 10208
UP 10 22 8
UP 12 18 4.5
UP 12 185
UP 12186
UP 12 20 8
UP 12225
UP 12 227
UP 12228
UP 12 24 8
UP 14 20 4.8
UP 14 22 6
UP 1424 8
UP 14 277
UP 1521545

15°+20°

RoD AND PISTONSEALWITHSYMMETRIOIPS

Rounded and
burr free

8

8 18
8.4 16
10 16
10 16
10 16
10 18
10 18
10 18
10 20
10 22
12 18
12 18
12 18
12 20
12 22
12 22
12 22
12 24
14 20
14 22
14 24
14 27
15 215

10.0
6.3
4.5
6.2
7.0
6.0
7.0
9.0
9.0
9.0
5.0
SIS
7.0
9.0
6.0
8.0
9.0
9.0
5.3
7.0
9.0
8.0
5.0

11
10
12
12
12
12
12
12
12
13
14
14
14
14
15
15
15
15
16
16
16
16
17

rmax 0.4

UP 15258
UP 1525 10
UP 16 22 4
UP 16 22 5
UP 16 22 5.5
UP 16 24 5
UP 16 24 8
UP 16 24 9
UP 16 26 5
UP 16 26 8
UP 16 28 6
UP 16 289
UP 16 32 8
UP 17234
UP 17 25 4
UP 17 256
UP 17 25 10
UP 17 27 6.5
UP 18 255
UP 18 26 6.5
UP 18 26 8
UP 18 26 8.5
UP 18 28 8
UP 1830 8

15
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
18
18
18
18
18
18

25
22
22
22
24
24
24
26
26
28
28
32
23
25
25
25
27
25
26
26
26
28
30

11.0

4.5
55
6.0
6.0
9.0

10.0

6.0
9.0
7.0

10.0

9.0
4.5
4.5
7.0

11.0

7.6
5.5
7.5
9.0
9.5
9.0
9.0

18
18
18
18
18
18
18
19
19
19
19
20
19
19
19
19
19
20
20
20
20
21
21
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RoD AND PISTONSEALWITHSYMMETRIOPS

15°+20°
(]
f ! [ —
- - —_— - dD
)
Eou?ded and
urr free =1
(]
N\ T
Rounded and

burr free
rmax 0.4

di® D21H10 di® D1H10 dlfS D1H10
- dﬁ - -

UP 19 25 6 UP 25335 25 UP 3040 5 30

UP 20 26 5 20 26 5.5 22 UP 25336 25 33 7.0 27 UP 30406 30 40 7.0 33
UP 20 28 4 20 28 5.0 22 UP 25355 25 35 5.5 28 UP 3040 10 30 40 11.0 33
UP 20285 20 28 55 22 UP 25358 25 35 9.0 28 UP 30429 30 42 10.0 33
UP 20 28 5.7 20 28 6.2 22 UP 25 35 10 25 35 11.0 28 UP 30 42 10 30 42 11.0 33
UP 20287 20 28 8.0 22 UP 25388 25 38 9.0 28 UP 3045 10 30 45 11.0 34
UP 2028 8 20 28 9.0 22 UP 25 38 10 25 38 11.0 28 UP 30 50 10 30 50 11.0 34
UP 20295 20 29 55 22 UP 25407 25 40 8.0 28 UP 30 50 12 30 50 13.0 34
UP 20307 20 30 8.0 23 UP 2540 10 25 40 11.0 28 UP 32 405.5 32 40 6.0 34
UP 20308 20 30 9.0 23 UP 27 36.56.8 27 36.5 7.8 30 UP 32408 32 40 9.0 34
UP 20 30 10 20 30 11.0 23 UP 28 35 4.7 28 35 5.5 30 UP 32 42 10 32 42 11.0 35
UP 203275 20 32 8.5 23 UP 28 35.55 28 35.5 55 30 UP 32 45 10 32 45 11.0 35
UP 20359 20 35 10.0 24 UP 28 36 6.5 28 36 7.5 30 UP 34457 34 45 8.0 37
UP 20 40 10 20 40 11.0 24 UP 28387 28 38 8.0 31 UP 34459 34 45 10.0 37
UP 22 27 2.6 22 27 3.0 24 UP 28 38 8 28 38 9.0 31 UP 3543 6 35 43 7.0 37
UP 22288 22 28 9.0 24 UP 28 38 10 28 38 11.0 31 UP 35455 35 45 5.5 38
UP 22 30 6 22 30 7.0 24 UP 28 40 10 28 40 11.0 31 UP 3545 6 35 45 7.0 38
Up 22328 22 32 9.0 25 UP 28 50 10 28 50 11.0 33 UP 35457 35 45 8.0 38
UP 22 32 10 22 32 11.0 25 UP 3036 4 30 36 4.5 32 UP 35458 35 45 9.0 38
UP 22 3510 22 35 11.0 25 UP 30 37 6 30 37 7.0 32 UP 3545 10 35 45 11.0 38
UP 22 40 10 22 40 11.0 25 UP 30384 30 38 4.5 32 UP 3548 10 35 48 11.0 38
UP 24326 24 32 7.0 26 UP 30385.8 30 38 6.3 32 UP 3550 10 35 50 11.0 39
UP 24327 24 32 8.0 26 UP 30 38 6 30 38 6.5 32 UP 3555 10 35 55 11.0 39
UP 24 345 24 34 55 27 UP 30387 30 38 8.0 32 UP 3555 12 35 55 13.0 39
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RoD AND PISTONSEALWITHSYMMETRIOIPS

‘\ 15°+20°

15°+20°

Rounded and

burr free

Rounded and
burr free r max 0.4
1f8 1H10
T T S P I N I

UP 36 46 7 36 UP 4555 10 45 11.0 UP 5575 12 13.0
UP 3648 8 36 48 9.0 39 UP 4556 7 45 56 8.0 48 UP 5580 12 55 80 13.0 60
UP 38455 38 45 55 40 UP 45 60 10 45 60 11.0 49 UP 56 66 5 56 66 5.5 59
UP 38 46 6.5 38 46 7.5 40 UP 45 63 10 45 63 11.0 49 UP 56 66 6 56 66 7.0 59
UP 3850 9 38 50 10.0 41 UP 45 65 10 45 65 11.0 50 UP 60 70 5 60 70 55 63
UP 3855 10 38 55 11.0 41 UP 45 65 12 45 65 13.0 50 UP 60 70 6 60 70 7.0 63
UP 38 58 10 38 58 11.0 42 UP 48 58 10 48 58 11.0 51 UP 60 70 8 60 70 9.0 63
UP 40 485.8 40 48 6.3 42 UP 50 605 50 60 55 53 UP 60 70 10 60 70 11.0 63
UP 4048 8 40 48 9.0 42 UP 50 60 6 50 60 7.0 53 UP 60 70 12 60 70 13.0 63
UP 40505 40 50 55 43 UP 5060 7 50 60 8.0 53 UP60717 60 71 8.0 63
UP 40 50 6 40 50 7.0 43 UP 50 60 10 50 60 11.0 53 UP 60 75 10 60 75 11.0 64
UP 4050 6.5 40 50 7.5 43 UP 5060 11 50 60 12.0 53 UP 60 75 12 60 75 13.0 64
UP 4050 8 40 50 9.0 43 UP 5062 9 50 62 10.0 53 UP 60 80 10 60 80 11.0 65
UP 4050 10 40 50 11.0 43 UP 50 63 6 50 63 7.0 54 UP 60 80 12 60 80 13.0 65
UP 4055 10 40 55 11.0 44 UP 50 65 7 50 65 8.0 54 UP 60 80 18 60 80 19.0 65
UP 40 60 10 40 60 11.0 45 UP 50 65 10 50 65 11.0 54 UP 63736 63 73 7.0 66
UP 40 60 13 40 60 14.0 45 UP 50 70 10 50 70 11.0 55 UP 63 75 10 63 75 11.0 66
UP 42 50 6 42 50 7.0 44 UP 507012 50 70 13.0 55 UP 6378 10 63 78 11.0 67
UP 4250 8 42 50 9.0 44 UP 52 62 12 52 62 13.0 55 UP 65 75 6 65 75 7.0 68
UP 42529 42 52 10.0 45 UP 5363 6.5 53 63 7.5 56 UP 65 75 12 65 75 13.0 68
UP 42 62 12 42 62 13.0 47 UP 55 65 6 55 65 7.0 58 UP 65 80 10 65 80 11.0 69
UP 4553 6.5 45 53 7.5 48 UP 55 65 10 55 65 11.0 58 UP 6580 11 65 80 12.0 69
UP 45 55 6 45 55 7.0 48 UP 55 65 12 55 65 13.0 58 UP 65 80 12 65 80 13.0 69
UP 4555 6.5 45 55 7.5 48 UP 557012 55 70 13.0 59 UP 65 85 12 65 85 13.0 70
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RoD AND PISTONSEALWITHSYMMETRIOPS

15°+20°
(]
f ! [ —
- - —_— - dD
)
Eour}ded and
urr free =1
(]
N\ T
Rounded and

burr free
rmax 0.4

di® D21H10 di® D1H10 dlfS D1H10
- dﬁ - -

UP 67 77 10 11.0 UP 80 90 6 80 UP 100 120 12 100 13.0

UP 67.3 80 6.5 67.3 80 7.5 71 UP 8090 8 80 90 9.0 83 UP 100 125 12 100 125 13.0 105
UP 68 92.4 14 68 92.4 15.0 74 UP 80 90 10 80 90 11.0 83 UP 100 125 15 100 125 16.0 105
UP 7075 3.5 70 75 4.1 72 UP 8090 12 80 90 13.0 83 UP 105 120 8 105 120 9.0 109
UP 70805 70 80 6.0 73 UP 80 95 12 80 95 13.0 84 UP 105 120 15 105 120 16.0 109
UP 70 80 6 70 80 7.0 73 UP 80 100 9.5 80 100 10.5 85 UP 105 125 12 105 125 13.0 110
UP 70 80 8 70 80 9.0 73 UP 80 100 12 80 100 13.0 85 UP 105 125 15 105 125 16.0 110
UP 70 80 10 70 80 11.0 73 UP 8595 8.5 85 95 9.5 88 UP 110 1259 110 125 10.0 114
UP 70 80 12 70 80 13.0 73 UP 85 95 12 85 95 13.0 88 UP 110 125 12 110 125 13.0 114
UP 70 8511 70 85 12.0 74 UP 851009 85 100 10.0 89 UP 110 125 15 110 125 16.0 114
UP 70 85 12 70 85 13.0 74 UP 85 100 10 85 100 11.0 89 UP 110 130 15 110 130 16.0 115
UP 70 90 12 70 90 13.0 75 UP 85 100 12 85 100 13.0 89 UP 115 135 15 115 135 16.0 118
UP 70 90 18 70 90 19.0 75 UP 85 105 12 85 105 13.0 90 UP 120 140 15 120 140 16.0 125
UP 75856 75 85 7.0 78 UP 90 100 8 90 100 9.0 93 UP 125140 9 125 140 10.0 129
UP 75 85 12 75 85 13.0 78 UP 90 100 12 90 100 13.0 93 UP 125 140 11 125 140 12.0 129
UP 7590 7.5 75 90 8.5 79 UP 90 105 12 90 105 13.0 94 UP 125 140 15 125 140 16.0 129
UP 7590 10 75 90 11.0 79 UP 90 110 12 90 110 13.0 95 UP 125 145 15 125 145 16.0 130
UP 7590 12 75 90 13.0 79 UP 90 115 12 90 115 13.0 95 UP 130 145 12 130 145 13.0 134
UP 7595 10 75 95 11.0 80 UP 90 115 15 90 115 16.0 95 UP 130 150 15 130 150 16.0 135
UP 7595 12 75 95 13.0 80 UP 951109 95 110 10.0 99 UP 140 155 9 140 155 10.0 144
UP 75 95 13.5 75 95 145 80 UP 95 110 12 95 110 13.0 99 UP 140 160 12 140 160 13.0 145
UP 7595 14.5 75 95 15.5 80 UP 95 115 12 95 115 13.0 100 UP 140 160 15 140 160 16.0 145
UP 77.5 87.5 10 77.5 87.5 11.0 81 UP 100 1159 100 115 10.0 104 UP 145 165 15 145 165 16.0 150
UP 80905 80 90 6.0 83 UP 100 115 12 100 115 13.0 104 UP 150 170 15 150 170 16.0 155
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RoD AND PISTONSEALWITHSYMMETRIOIPS

15°+20°
/ ! | .

{ g/ZJ‘

15°+20°

Rounded and
burr free

Rounded and
burr free

rmax 0.4
1f8 1H10
NI RN
UP 160 175 12 13.0 UP 2000 2500 0250 50.80 63.50 7.35 54.6
UP 160 180 15 160 180 16.0 165 UP 2000 2625 0562 50.80 66.68 14.78 55.5
UP 170 190 12 170 190 13.0 175 UP 2125 2625 0406  53.97 66.68 11.00 58.0
UP 170 190 15 170 190 16.0 175 UP 2250 2625 0375 57.15 66.68 10.50 60.3
UP 175 200 15 175 200 16.0 180 UP 2500 3250 0620 63.50 82.55 16.75 68.5
UP 180 200 15 180 200 16.0 185 UP 2625 3000 0187 66.68 76.20 5.25 69.9
UP 180 205 18 180 205 19.0 186 UP 3000 3625 0562 76.20 92.08 14.78 80.9
UP 190 210 15 190 210 16.0 195 UP 3000 3750 0620 76.20 95.25 16.75 81.0
UP 200 220 12 200 220 13.0 205 UP 3500 3875 0375 88.90 98.43 10.50 92.0
UP 200 220 15 200 220 16.0 205 UP 3500 4000 0375 88.90  101.60 10.50 93.0
UP 200 225 18 200 225 19.0 206 UP 3500 4250 0620 88.90 107.95 16.75 94.0
UP 220 250 18 220 250 19.0 225 UP 3875 4250 0187 98.43 107.95 5.25 101.6
) UP 5250 6000 0620 133.36  152.40 16.75 138.0
Inch sizes UP 6250 7000 0620 158.75 177.80 16.75 163.7

UP 6500 7500 0765 165.10 190.50 20.40 170.0

UP 1500 2000 0250 3810 50.80 7.35 419 P 700080000750 177.80  203.20 2010  184.0
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RoD AND PISTONSEALWITHENERGIZINELEMENT

‘\ 15°+20°

15°+20°

Rounded and

burr free

Rounded and
burr free r max 0.4
1f8 1H10

UPN5179 5 10.0 14.0 UPN 18 30 8 18 27.0 UPN 27 36.5 6.8 36.5 34.0
UPN 8189 8 18 10.0 15.5 UPN 20 28 5.7 20 28 6.2 26.0 UPN 28 38 7 28 38 8.0 35.5
UPN 10 18 5 10 18 6.0 16.0 UPN 20 28 7 20 28 8.0 26.0 UPN 28 38 8 28 38 9.0 35.5
UPN 10 20 8 10 20 9.0 17.5 UPN 20295 20 29 55 27.0 UPN 28 38 10 28 38 11.0 35.5
UPN 10 22 8 10 22 9.0 19.0 UPN 20307 20 30 8.0 27.5 UPN 28 40 10 28 40 11.0 37.0
UPN 12 225 12 22 6.0 19.5 UPN 2030 8 20 30 9.0 27.5 UPN 30405 30 40 55 37.5
UPN 12 22 7 12 22 8.0 195 UPN 20 30 10 20 30 11.0 27.5 UPN 30 40 6 30 40 7.0 37.5
UPN 12 228 12 22 9.0 19.5 UPN 20 32 7.5 20 32 8.5 29.0 UPN 3040 10 30 40 11.0 37.5
UPN 12 24 8 12 24 9.0 21.0 UPN 20359 20 35 10.0 31.5 UPN 30429 30 42 10.0 39.0
UPN 14 24 8 14 24 9.0 21.5 UPN 20 40 10 20 40 11.0 35.0 UPN 3042 10 30 42 11.0 39.0
UPN 14 27 7 14 27 8.0 24.0 UPN 22328 22 32 9.0 29.5 UPN 30 45 10 30 45 11.0 415
UPN 1521.54.5 15 215 5.0 20.0 UPN 22 32 10 22 32 11.0 29.5 UPN 30 50 10 30 50 11.0 45.0
UPN 15 25 8 15 25 9.0 22.5 UPN 22 35 10 22 35 11.0 32.0 UPN 3050 12 30 50 13.0 45.0
UPN 15 25 10 15 25 11.0 22.5 UPN 22 40 10 22 40 11.0 35.5 UPN 32405.5 32 40 6.0 38.0
UPN 16 24 8 16 24 9.0 22.0 UPN 24 32 6 24 32 7.0 30.0 UPN 32408 32 40 9.0 38.0
UPN 16 26 5 16 26 6.0 23.5 UPN 24 32 7 24 32 8.0 30.0 UPN 32 42 10 32 42 11.0 39.5
UPN 16 26 8 16 26 9.0 23.5 UPN 25336 25 33 7.0 31.0 UPN 32 45 10 32 45 11.0 42.0
UPN 16 28 6 16 28 7.0 25.0 UPN 25355 25 35 55 325 UPN 34 457 34 45 8.0 42.5
UPN 16 28 9 16 28 10.0 25.0 UPN 25358 25 35 9.0 325 UPN 34 459 34 45 10.0 42.5
UPN 16 32 8 16 32 9.0 28.0 UPN 25 35 10 25 35 11.0 325 UPN 35436 35 43 7.0 41.0
UPN 17 25 4 17 25 4.5 23.0 UPN 25 38 8 25 38 9.0 35.0 UPN 35455 35 45 55 42.5
UPN 17 256 17 25 7.0 23.0 UPN 25 38 10 25 38 11.0 35.0 UPN 35456 35 45 7.0 42.5
UPN 17 27 6.5 17 27 7.5 24.5 UPN 25407 25 40 8.0 36.0 UPN 35457 35 45 8.0 42.5
UPN 18 28 8 18 28 9.0 25.5 UPN 2540 10 25 40 11.0 36.0 UPN 35458 35 45 9.0 42.5
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RoD AND PISTONSEALWITHENERGIZINELEMENT

P —— UPN

15°+20°
15°+20° '/ ‘ |
{ g/ZJ‘

Rounded and
burr free

Rounded and

burr free

rmax 0.4

di® D21H10 di® D1H10 dlfS D1H10
- dﬁ - -

UPN 35 45 10 11.0 42.5 UPN 42 62 12 42 13.0 57.0 UPN 55 65 6 55 62.5
UPN 35 48 10 35 48 11.0 45.0 UPN 4553 6.5 45 53 75 51.0 UPN 55 65 10 55 65 11.0 62.5
UPN 3550 10 35 50 11.0 46.5 UPN 4555 6 45 55 7.0 52.5 UPN 55 65 12 55 65 13.0 62.5
C UPN 3555 10 35 55 11.0 50.0 UPN 4555 6.5 45 55 7.5 52.5 UPN 55 70 12 55 70 13.0 66.5
g UPN 3555 12 35 55 13.0 50.0 UPN 45 55 10 45 55 11.0 52.5 UPN 55 75 12 55 75 13.0 70.0
UPN 36 46 7 36 46 8.0 43.5 UPN 4556 7 45 56 8.0 53.5 UPN 55 80 12 55 80 13.0 74.0
UPN 36 48 8 36 48 9.0 45.0 UPN 45 60 10 45 60 11.0 56.5 UPN 56 66 5 56 66 5.5 63.5
UPN 38 46 6.5 38 46 7.5 44.0 UPN 45 63 10 45 63 11.0 58.5 UPN 56 66 6 56 66 7.0 63.5
UPN 38509 38 50 10.0 47.0 UPN 45 65 10 45 65 11.0 60.0 UPN 60 70 5 60 70 5.5 67.5
UPN 38 55 10 38 55 11.0 51.0 UPN 45 65 12 45 65 13.0 60.0 UPN 60 70 6 60 70 7.0 67.5
UPN 38 58 10 38 58 11.0 53.0 UPN 48 58 10 48 58 11.0 55.5 UPN 60 70 8 60 70 9.0 67.5
UPN 40 48 5.8 40 48 6.3 46.0 UPN 50 60 5 50 60 55 57.5 UPN 60 70 10 60 70 11.0 67.5
UPN 40 48 8 40 48 9.0 46.0 UPN 50 60 6 50 60 7.0 57.5 UPN 60 70 12 60 70 13.0 67.5
UPN 40 50 5 40 50 55 47.5 UPN 50 60 7 50 60 8.0 57.5 UPN 60717 60 71 8.0 68.0
UPN 40 50 6 40 50 7.0 47.5 UPN 50 60 10 50 60 11.0 57.5 UPN 60 75 10 60 75 11.0 715
UPN 4050 6.5 40 50 7.5 47.5 UPN 50 60 11 50 60 12.0 57.5 UPN 60 75 12 60 75 13.0 715
UPN 4050 8 40 50 9.0 47.5 UPN 50 62 9 50 62 10.0 59.0 UPN 60 80 10 60 80 11.0 75.0
UPN 40 50 10 40 50 11.0 47.5 UPN 50 63 6 50 63 7.0 60.0 UPN 60 80 12 60 80 13.0 75.0
UPN 40 55 10 40 55 11.0 51.5 UPN 50 65 7 50 65 8.0 61.5 UPN 60 80 18 60 80 19.0 75.0
UPN 40 60 10 40 60 11.0 55.0 UPN 50 65 10 50 65 11.0 61.5 UPN 63 73 6 63 73 7.0 70.5
UPN 40 60 13 40 60 14.0 55.0 UPN 50 70 10 50 70 11.0 65.0 UPN 63 75 10 63 75 11.0 72.0
UPN 42 50 6 42 50 7.0 48.0 UPN 50 70 12 50 70 13.0 65.0 UPN 63 78 10 63 78 11.0 74.5
UPN 42 50 8 42 50 9.0 48.0 UPN 52 62 12 52 62 13.0 59.5 UPN 65 75 6 65 75 7.0 725
UPN 42529 42 52 10.0 49.5 UPN 53 63 6.5 53 63 75 60.5 UPN 65 75 12 65 75 13.0 725
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RoD AND PISTONSEALWITHENERGIZINELEMENT

P — UPN

15°+20°

15°+20° '/ j [
{ 9/2
- - - —_— - dD
-— S
tI?our;ded and
urr free =]
Eounded and
urr free rmax 0.4

di® D1H10 . dlfB D1H10 . dlfS D1H10 .
dﬁ - - “

UPN 65 80 10 65 11.0 76.5 UPN 77.5 87.5 10 77.5 87.5 11.0 85.0 UPN 100 1159 10.0 111.5
UPN 65 80 11 65 80 12.0 76.5 UPN 80905 80 90 6.0 87.5 UPN 100 115 12 100 115 13.0 111.5
UPN 65 80 12 65 80 13.0 76.5 UPN 80 90 6 80 90 7.0 87.5 UPN 100 120 12 100 120 13.0 115.0
UPN 65 85 12 65 85 13.0 80.0 UPN 8090 8 80 90 9.0 87.5 UPN 100 125 12 100 125 13.0 119.0 z
UPN 67 77 10 67 7 11.0 745 UPN 80 90 10 80 90 11.0 87.5 UPN 100 125 15 100 125 16.0 119.0 )
UPN 68 92.4 14 68 92.4 15.0 86.5 UPN 80 90 12 80 90 13.0 87.5 UPN 105 120 8 105 120 9.0 116.5
UPN 70 75 3.5 70 75 4.1 73.5 UPN 80 95 12 80 95 13.0 91.5 UPN 105 120 15 105 120 16.0 116.5
UPN 70805 70 80 6.0 77.5 UPN 80 100 9.5 80 100 105 95.0 UPN 105 125 12 105 125 13.0 120.0
UPN 70 80 6 70 80 7.0 77.5 UPN 80 100 12 80 100 13.0 95.0 UPN 105 125 15 105 125 16.0 120.0
UPN 7080 8 70 80 9.0 77.5 UPN 8595 8.5 85 95 9.5 92.5 UPN 110 1259 110 125 10.0 121.5
UPN 70 80 10 70 80 11.0 77.5 UPN 85 95 12 85 95 13.0 92.5 UPN 110 125 12 110 125 13.0 121.5
UPN 70 80 12 70 80 13.0 775 UPN 85 100 9 85 100 10.0 96.5 UPN 110 125 15 110 125 16.0 121.5
UPN 70 85 11 70 85 12.0 81.5 UPN 85 100 10 85 100 11.0 96.5 UPN 110 130 15 110 130 16.0 125.0
UPN 70 85 12 70 85 13.0 81.5 UPN 85 100 12 85 100 13.0 96.5 UPN 115 135 15 115 135 16.0 130.0
UPN 70 90 12 70 90 13.0 85.0 UPN 85 105 12 85 105 13.0 100.0 UPN 120 140 15 120 140 16.0 135.0
UPN 75 85 6 75 85 7.0 82.5 UPN 90 100 8 90 100 9.0 97.5 UPN 125 140 9 125 140 10.0 136.5
UPN 75 85 12 75 85 13.0 82.5 UPN 90 100 12 90 100 13.0 97.5 UPN 125 140 11 125 140 12.0 136.5
UPN 7590 7.5 75 90 8.5 86.5 UPN 90 105 12 90 105 13.0 101.5 UPN 125 140 15 125 140 16.0 136.5
UPN 75 90 10 75 90 11.0 86.5 UPN 90 110 12 90 110 13.0 105.0 UPN 125 145 15 125 145 16.0 140.0
UPN 75 90 12 75 90 13.0 86.5 UPN 90 115 12 90 115 13.0 109.0 UPN 130 145 12 130 145 13.0 141.5
UPN 75 95 10 75 95 11.0 90.0 UPN 90 115 15 90 115 16.0 109.0 UPN 130 150 15 130 150 16.0 145.0
UPN 75 95 12 75 95 13.0 90.0 UPN 95110 9 95 110 10.0 106.5 UPN 140 1559 140 155 10.0 151.5
UPN 75 95 13.5 75 95 14.5 90.0 UPN 95 110 12 95 110 13.0 106.5 UPN 140 160 12 140 160 13.0 155.0
UPN 75 95 14.5 75 95 15.5 90.0 UPN 95 115 12 95 115 13.0 110.0 UPN 140 160 15 140 160 16.0 155.0
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RoD AND PISTONSEALWITHENERGIZINELEMENT

Py ——— L UPN

15°+20°
/ ! |

{ g/ZJ‘

15°+20°

Rounded and
burr free

N

Rounded and

burr free

rmax 0.4

d1f8 D1H10 . dif D1H10 .
- -

UPN 145 165 15 16.0 160.0
UPN 150 170 15 150 170 16.0 165.0 Inch sizes
UPN 160 175 12 160 175 13.0 1715
(- UPN 160 180 15 160 180 16.0 175.0 UPN 1500 2000 0250 38.10 50.80 7.35 48.0
g UPN 170 190 12 170 190 13.0 185.0 UPN 2000 2500 0250 50.80 63.50 7.35 60.5
UPN 170 190 15 170 190 16.0 185.0 UPN 2000 2625 0562 50.80 66.68 14.78 61.6
UPN 175 200 15 175 200 16.0 194.0 UPN 2125 2625 0406 53.97 66.68 11.00 63.5
UPN 180 200 15 180 200 16.0 195.0 UPN 2250 2625 0375 57.15 66.68 10.50 64.5
UPN 180 205 18 180 205 19.0 199.0 UPN 2500 3250 0620 63.50 82.55 16.75 78.0
UPN 190 210 15 190 210 16.0 205.0 UPN 2625 3000 0187 66.68 76.20 5.25 74.0
UPN 200 220 12 200 220 13.0 215.0 UPN 3000 3625 0562 76.20 92.08 14.78 87.1
UPN 200 220 15 200 220 16.0 215.0 UPN 3000 3750 0620 76.20 95.25 16.75 90.5
UPN 200 225 18 200 225 19.0 219.0 UPN 3500 3875 0375 88.90 98.43 10.50 96.0
UPN 220 250 18 220 250 19.0 2425 UPN 3500 4000 0375 88.90 101.60 10.50 98.6
UPN 3500 4250 0620 88.90 107.95 16.75 103.0
UPN 3875 4250 0187 98.43 107.95 5.25 105.5

UPN 5250 6000 0620 133.36 152.40 16.75 147.5
UPN 6250 7000 0620 158.75 177.80 16.75 173.0
UPN 6500 7500 0765 165.10 190.50 20.40 184.0
UPN 7000 8000 0750 177.80 203.20 20.10 197.0
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OP 008
OP 009
OP 012
OP 013
OP 014
OP 014/A
OP 015
OP 015/A
OP 016
OP 016/A
OP 020/A
OP 023
OP 031
OP 034
OP 109
OP 113
OP 115
OP 116/A
OP 117
OP 118/813
OP 119
OP 120
OP 121
OP 123

5
9
11
13

14

16

27
44
54

8
14
17
19
20
22
24
25
28
30

L g/2 g/2 J

-

8.1 5.9
12.1 9.9
141 10.9
16.1 12.9

- 13.07
171 14.9

- 14.67
19.1 15.9

- 16.25

- 231
30.1 26.9
471 449
571 549
12.5 8.5
18.5 14.5
215 17.5
23.6 -
245  20.5
265 225
285 245
295 255
325 275
345 305

9

13

14

16
15.93
18
17.53
19
19.12
26
30

48

58

13

19

22

25

27

29

30

32

35

2.5
25
2.5
2.5
3.5
2.5
3.5
2.5
3.5
35
25
2.5
2.5
35
3.5
3.5
55
3.5
3.5
3.5
3.5
3.5
3.5

@)
@
@)
@)
@)
(b)
@)
(b)
@)
(b)
(b)
@)
@)
@)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)

OP 126
OP 132
OP 133
OP 138
OP 138/A
OP 140/A
OP 142/A
OP 147
OP 153
OP 156
OP 209
OP 210
OP 211
OP 216
OP 216/A
OP 217
OP 217/A
OP 218
OP 219
OP 220
OP 225/829
OP 227/833
OP 230
OP 233

44
46
54
54
57
60
68
89
108
17
19
20
28
28
30
30
31
33
35
48
54
64
73

39.5
48.5
50.5
58.5
58.5
61.5
64.5
725
9315
112.5
23.2
252
26.2
34.2
34.3
36.2
36.3
37.2
39.2
41.2
54.2
60.2
70.2
79.2

35.5
44.5
46.5
54.5
54.5
57.5
60.5
68.5
89.5
108.5
17.8
19.8
21.8
28.8

30.8
31.8
33.8
35.8
47.8
54.8
63.8
73.8

49
51
59
59
62
65
73
94
113
24
26
28
35

37
38
40
42
54
61
70
80

3.5
35
3.5
5.0
5.0
5.0
3.5
S5
3.5
4.5
4.5
4.5
4.5
6.5
4.5
6.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5

(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)

OP 233/845/A
OP 234
OP 235
OP 236
OP 238
OP 239
OP 240/A
OP 242/A
OP 247
OP 256
OP 326/A
OP 335/A
OP 337/A
OP 340/A
OP 342/A
OP 346/A
OP 349/A
OP 350/A
OP 430
OP 614
OP 616
OP 617
OP 620
OP 621

76
79
82
89
92
95
117
146
41
69
76
85
92
104
114
117
130
12
15
18
80
90

STATICDOUBLEACTINGSEAL

79.2
82.2
85.2
88.2
95.2
98.2
101.2
123.2
152.2
50.4
78.4
85.4
94.4
101.4
113.4
123.4
126.4
142.2
16.8
19.5
22.8
89.4
99.4

73.8
76.8
79.8
82.8
88.8
92.8
95.8
1015
117.8
145.8
42.6
70.6
76.6
85.6
92.6
105.6
115.6
118.6
130.8

153

80.6
90.6

83
86
89
95
99
102
107.8
124
152
52
80
86
95
102
115
125
128
143

20

90
100

4.5
4.5
4.5
4.5
4.5
6.5
6.1
4.5
4.5
9.5
9.5
OIS
9.5
©).5)
9.5
9.5
9.5
9.5
3.5
S5
3.5
7.0
7.0

CET P S - CE P

©
(b)
(b)
(b)
(b)
(b)
(b)
(©
(b)
(b)
©
(©
©
©
©
(©)
(©)
(©
©
(b)
(b)
(b)
©
(©

OoP
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STATICDOUBLEACTINGSEAL

|[3
- L 972 g/zJ _ —_

- par. | o | o® [ Lo | T -
OP 621/A 99.4 90.6 100 © OP 34.6 40.55 5 346 4055 (b)
OP 623/A 110 1194 1106 120 9.5 © - Metric range - OP 34.6 40.7 4 34.6 407 4.5 (b)
OP 674 210 2222 2098 222 95 (o) OP 35.140.6 4 35.1 406 46 (b
o OP 806 11 141 119 15 25 (@ OP911521 9 115 25 @) OP 3514155 35.1 41 65 (b
T OP 806/A - - 121 15 35 (b) OP9.25122.5 9.25 12 3.0 @ OP 35.2 38 4.25 35.2 38 475 (b
OP 812 21 255 215 26 35 (b) OP 10 14.4 3 10 14.4 35 (b) OP 35.2 40 4.9 352 40 54 (b
OP 824 40 462 398 46 45 (b) OP 12 16.6 2.6 12 16.6 3.1 (b) OP 3945.2 4 39 452 45 (b
OP 826 43 492 438 50 45 (b) OP 12186 i1 18 7.0 (b) OP 4045 4.9 40 45 5.4 (b)
OP 832 52 582 538 60 45 (b) OP 12.817152.64 128  17.15 314 (b OP 42.6 48 5.7 42,6 48 6.7 (b)
OP 834 56 622 558 62 45 (b) OP 14 30 12 14 30 13.0 (b) OP 44.6505.2 44.6 50 6.2 (b)
OP 835 57 632 57.8 64 45 (b) OP 16 20 3 16 20 35 (b) OP 45.4 50 4.9 45.4 50 54 (b
OP 836 59 652 588 65 45 (b) OP 16 30 7.5 16 30 8.5 (b) OP 45550.53.5 455 50.5 40 ()
OP 836/A 50 652 588 65 65 () OP163010 16 30 11.0 (b) OP 475523 475 52 35 (b
OP 839 64 702 638 70 45 (b) OP 17 22 4 17 22 45 (b) OP 50.5 55 3 505 55 35 (b
OP 842 68 742 688 75 45 (b) OP 18.7 21.5 3 18.7 215 35 (b OP52.257 3.5 52.2 57 40 (b
OP 845 73 792 738 80 45 (b) OP 19.922.53 19.9 255 35 (b OP 53.8 63 8.7 53.8 63 9.7 ©
OP 2328 4.5 23 28 5.0 (b) OP 56 61 4 56 61 45 (b)

OP 25.4 30 4.9 25.4 30 54 (b OP 57.6 63 5.2 57.6 63 6.2 (b)

OP 26.6 355.5 26.6 35 6.5 (b) OP 58.4 63 4.9 58.4 63 54 (b

OP 27.533.6 4 275 336 45 (b OP 60.5 65 3 60.5 65 35 (b

OP 28.432.6 3 28.4 326 36 (b OP 61.4 66 3.5 61.4 66 40 (b

OP 29 34 4 29 34 45 (b) OP 61.5 66 3 615 66 35 (b

OP 33.2 36 3.2 33.2 36 3.6 (b) OP 64.3705.7 64.3 70 6.7 (b)

OP 33.2 36 4.25 33.2 36 475 (b OP 69.4 75 4.8 6.4 75 53 (b
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STATICDOUBLEACTINGSEAL

- b 972 g/zJ _ —_
-- -- -
OP 70 75.6 5.2 75.6 (b) OP101.711175 1017 © OP 1551 163.57.5 1551 1635 (b)
OP 73784 73 78 4.5 (b) OP 103 111 5.6 103 111 6.6 () OP 160.2 166 4 160.2 166 4.5 (b)
OP 73815.6 73 81 6.6 (b) OP 105 111 5.5 105 111 6.5 () OP 1651715 165 171 6.0 ©
OP 73.6 80 5.4 736 80 64 (b OP 106.211251  106.2 112 6.0 © OP 165.81758.8 1658 175 98 (b
OP 73.8 80 5.9 73.8 80 6.9 © OP 1067116 7.5  106.7 116 8.5 © OP 166.4 17581  166.4 175 9.1 ©
OP 74.4 80 4.8 74.4 80 5.3 (b) OP 107211351  107.2 113 6.0 © OP168179.59.5 168 1795 10.5 ©
OP 74.580 4 745 80 45 (b) OP 110 116 5.5 110 116 6.5 () OP 1851915 185 101 6.0 ©
OP 78.583 3 785 83 35 (b) OP 115.5120.253.7 1155  120.25 42 (b OP 185.81958.9 1858 195 99 (b
OP78.985255 789 85.2 60 (b OP 118 126 5.6 118 126 6.6 (b) OP 188.420011.3 188.4 200 12.3 ©
OP 79.3855.7 79.3 85 6.7 (b) OP 125213151 1252 131 6.0 © OP 192 198 5 192 198 6.0 ©
OP 84.390 5.7 84.3 90 6.7 (b) OP129.213551  129.2 135 6.0 © OP 196.4 205 8 196.4 205 90 (b
OP85.590.54.5 855 90.5 50 (b OP131.6140 7.6 1316 140 8.6 © OP 207 2135 207 213 6.0 ©
OP 88 96 5.6 88 96 6.6 (b) OP 132.81458.5 13238 145 9.5 © OP217.422911  217.4 229 12.0 ©
OP 90.8 100 8.7 90.8 100 9.7 © OP 134 140.3 5 134 1403 60 (b OP 231 244 7.5 231 244 8.5 ©
OP 91.4 100 8 91.4 100 9.0 © OP 140.2 146 4 140.2 146 45 (b OP 233.5240.58 2335 2405 9.0 ©
OP 93.8 100 5.9 93.8 100 6.9 © OP 143152 8.1 143 152 9.1 © OP 262 272 8.5 262 272 9.5 ©
OP 96 101 4.5 96 101 5.0 (b) OP 144155595 144 1555 105 © OP 293 303 8.5 293 303 9.5 ©
OP 101 106 4.5 101 106 5.0 (b) OP 145 151 5 145 151 6.0 ©
OP 101.4 110 8 101.4 110 9.0 © OP 148.4 160 11.3  148.4 160 i3] ©

OoP
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SNGLEACTINGCHEVRORACKINGRINGFORRODAND PISTON

e . HP
] v BEQ
L - H
E , <<
V g/zj HP16 (((((.
- 4 _ ] —+  — d; M D, s N d P D
- rmax 0.4 Rounded and HPO7 ((((((‘
burr free
Rounded and
burr free HP17 ((((((‘
~L ) =z H
oS / v EEEECEd
r max 0.4
1f8 1H10
EEENHEOIE S HE I
HP15 8 18 13.5 HP27 15 25 18.5 195 HPO5 20 35 19.5 20 20.2
HP27 8 18 18.5 8 18 19.5 17 9 HPO5 15 27 16 15 27 16.5 26 16 HPQ7 20 35 26.5 20 35 27.5 34 21
HP15 10 18 14.7 10 18 15.2 17 11 HPO7 15 27 22 15 27 23 26 16 HPO5 20 36 23 20 36 23.7 35 21
HP27 10 18 19.7 10 18 20.7 17 11 HP15 16 26 13.5 16 26 14 25 17 HPO7 20 36 30 20 36 31 35 21 o
HPO03 10 20 8.9 10 20 9.3 19 11 HP27 16 26 18.5 16 26 19.5 25 17 HPO05 20 40 30 20 40 31.7 39 21 I
HP15 10 20 13.5 10 20 14 19 11 HPO5 16 28 17 16 28 17.8 27 17 HPQ7 20 40 40 20 40 41 39 21
HP27 10 20 18.5 10 20 19.5 19 11 HPO7 16 28 23.7 16 28 24.7 27 17 HP15 22 32 18 22 32 18.5 31 23
HP15 10 22 18.4 10 22 18.9 21 11 HPO5 16 32 28.5 16 32 29.2 31 17 HP27 22 32 18.5 22 32 19.5 31 23
HP27 10 22 22 10 22 23 21 11 HPQ7 16 32 37.5 16 32 38.5 31 17 HP15 22 34 16.5 22 34 17 33 23
HPO03 12 22 8.9 12 22 9.3 21 13 HPO03 18 28 8.9 18 28 9.3 27 19 HP27 22 34 22.5 22 34 23.5 33 23
HP15 12 22 13.5 12 22 14 21 13 HP15 18 28 13.5 18 28 14 27 19 HPO5 22 36 21.5 22 36 22 35 23
HP27 12 22 18.5 12 22 19.5 21 13 HP27 18 28 18.5 18 28 19.5 27 19 HPQ7 22 36 28.5 22 36 29.5 35 23
HPO5 12 24 21 12 24 21.5 23 13 HPO5 18 30 18.5 18 30 19 29 19 HPO5 22 42 26 22 42 26.7 41 23
HPO7 12 24 27 12 24 28 23 13 HPO7 18 30 25.5 18 30 26.5 29 19 HPQ7 22 42 36 22 42 37 41 23
HP15 12 25 14 12 25 14.5 24 13 HPO5 18 32 21 18 32 215 31 19 HPQ05 22.1 38.1 24 221 38.1 24.7 37.1 23.1
HP27 12 25 19 12 25 20 24 13 HPQ7 18 32 29 18 32 30 31 19 HPQ7 22.1 38.1 32 22.1 38.1 33 37.1 23.1
HPO05 12.7 25.4 18 12.7 25.4 18.5 24.4 13.7 HPO5 18.2 28.5 15.5 18.2 28.5 16 27.5 19.2 HPO03 24 36 10.4 24 36 10.9 35 25
HPO7 12.7 25.4 24 12.7 25.4 25 24.4 13.7 HPO7 18.2 28.5 20.5 18.2 28.5 215 27.5 19.2 HPO5 24 36 16.5 24 36 17 35 25
HP15 14 24 13.5 14 24 14 23 15 HPO03 20 30 8.9 20 30 9.3 29 21 HPQ7 24 36 22.5 24 36 235 35 25
HP27 14 24 18.5 14 24 19.5 23 15 HP27 20 30 18.5 20 30 19.5 29 21 HPO5 24 40 29 24 40 29.7 39 25
HPO5 14 26 15.2 14 26 15.7 25 15 HP15 20 30 21 20 30 215 29 21 HPO7 24 40 38 24 40 39 39 25
HPO7 14 26 20.2 14 26 21.2 25 15 HP03 20 32 10.4 20 32 10.9 31 21 HPO5 25 35 17 25 35 18 34 26
HPO03 15 25 8.9 15 25 9.3 24 16 HP15 20 32 16.5 20 32 17 31 21 HPQ7 25 35 23 25 35 24 34 26
HP15 15 25 13.5 15 25 14 24 16 HP27 20 32 22.5 20 32 235 31 21 HPO5 25 37 16.5 25 37 17 36 26
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SNGLEACTINGCHEVRORACKINGRINGFORRODAND PISTON

HP15 25 37 16.5
HP27 25 37 22.5
HPO5 25 38 20.5
HPO7 25 38 27.5
HPO03 25 40 11
HP15 25 40 19
HP27 25 40 22.5
HP15 25 42 24
HP27 25 42 32
HPO5 25 45 25
HPO7 25 45 35
HP15 28 40 16.5
HP27 28 40 22.5
HP15 28 43 16.5
HP27 28 43 22.5
HPO5 28 44 17
HPO7 28 44 23
HPO05 30 40 20.8
HPO7 30 40 28
HP15 30 42 16.5
HP27 30 42 22.5
HPO03 30 45 11
HP15 30 45 16.5
HP27 30 45 22.5

Rounded and
burr free

25
25
25
25
25
25
25
25
25
25
28
28
28
28
28
28
30
30
30
30
30
30
30

L rmax 0.4

d; M D,

37
38
38
40
40
40
42
42
45
45
40
40
43
43
44
44
40
40
42
42
45
45
45

2&5

21
28.5
11.5
19.7
235
25.2

33

26
36.2
17.5
23.5
175
235
17.7

24
21.8

29

17
23.5
115
17.5
23.7

36
37
37
39
39
39
41
41
44
44
39
39
42
42
43
43
39
39
41
41
a4
44
44

26
26
26
26
26
26
26
26
26
26
29
29
29
29
29
29
31
31
31
31
31
31
31

HPO5 30 46 29
HPO7 30 46 37
HPO5 30 50 28
HPO7 30 50 38
HPO05 32 42 17
HPO7 32 42 23
HP15 32 44 16.5
HP27 32 44 22.5
HPO05 32 45 20.5
HPO7 32 45 27.5
HP15 32 47 16.5
HP27 32 47 22.5
HPO5 32 48 17
HPO7 32 48 23
HPO05 32 52 31
HPO07 32 52 41
HPO5 35 45 21
HPO7 35 45 28
HP15 35 47 16.5
HP27 35 47 22.5
HPO5 35 48 19.5
HPO7 35 48 26.5
HP03 3550 11
HPO5 35 50 22

15°+20°

HPO3

HP15

Rounded and
burr free

HP16

HPO7

HP17

r max 0.4

30
30
30
32
32
32
32
32
32
32
32
32
32
32
32
35
35
35
35
35
35
35
35

46
50
50
42
42
44
44
45
45
47
47
48
48
52
52
45
45
47
47
48
48
50
50

29.7
38
29

39.2

17.5
24
17

23.5
21

28.5

175

23.7
18

24.2

31.7
42
22
29

175

23.7

20.2

275

115
23

45
49
49
41
41
43
43
44
44
46
46
47
a7
51
51
44
44
46
46
47
47
49
49

dif D21H10 . dim D21H10 . di® D1H10 .

31
31
31
33
33
33
33
33
33
33
33
33
33
33
33
36
36
36
36
36
36
36
36

HP27

HP27 35 50 22.5
HPO05 35 55 35.5
HPO7 3555 46.5
HP15 36 48 16.5
HP27 36 48 22.5
HP15 36 51 16.5
HP27 36 51 22.5
HPO05 36 52 17
HPO07 36 52 23
HPO5 38 55 27
HPO7 38 55 37
HP15 40 50 17
HPO7 40 50 33
HP15 40 52 16.5
HP27 40 52 22.5
HP03 40 55 11
HPO05 40 55 22
HP27 40 55 22.5
HP15 40 60 30
HP27 40 60 40
HPO05 40 65 34
HPO7 40 65 46
HP15 42 54 16.5
HP27 4254 22.5

E&d
Eeged

Eeged

EReeed
Eeegd
Eeged

35
35
36
36
36
36
36
36
38
38
40
40
40
40
40
40
40
40
40
40
40
42
42

55
55
48
48
51
51
52
52
55
55
50
50
52
52
55
55
55
60
60
65
65
54
54

23.7
36.5
47.7
17.5
23.7
17.2
23.7
17.7
24.2

28
38.2
175

34
17.5
235
115
22.7
23.7
30.7
41.2
35.2
47.4
175
23.5

HP

54 36
54 36
47 37
47 37
50 37
50 37
51 37
51 37
54 39
54 39
49 41
49 41
51 41
51 41
54 41
54 41
54 41
59 41
59 41
64 41
64 41
53 43
53 43




SNGLEACTINGCHEVRORACKINGRINGFORRODAND PISTON

e - HP
15°+20° 4} HPO03 ((.
P T H
o2 T ) 15°+20° B - 1 HP15 ((((.
V g2 j HP16 (((((.
- 4 _ ] —+  — d; M D, s - - ——  —— fA— d P D
- rmax 0.4 Rounded and HPO7 ((((((‘
burr free
Rounded and
burr free HP17 ((((((‘
~L ) B H
oS / v EEEECEd
r max 0.4
1f8 1H10
S P FE S N N P P N H I
HP15 42 57 16.5 175 HPO03 50 70 14.6 15.2 HPO7 57.2 76.2 41 57.2 76.2 42.2 75.2 58.2
HP27 42 57 22.5 42 57 23.7 56 43 HPO5 50 70 29 50 70 30 69 51 HP15 60 75 18.5 60 75 19.2 74 61
HPO5 42 58 29 42 58 30 57 43 HP27 50 70 30 50 70 31.2 69 51 HP27 60 75 22.5 60 75 23.7 74 61
HPQ7 42 58 38 42 58 39.2 57 43 HPO5 50 75 32 50 75 33 74 51 HPO5 60 76 28 60 76 29 75 61 o
HPO5 45 55 17 45 55 18 54 46 HPO7 50 75 44 50 75 45.2 74 51 HPO7 60 76 37 60 76 38.2 75 61 T
HPO7 45 55 22.6 45 55 23.6 54 46 HP15 50.8 63.5 19 50.8 63.5 19.7 62.5 51.8 HPO03 60 80 14.6 60 80 15.2 79 61
HPO03 45 60 11 45 60 115 59 46 HP27 50.8 63.525 50.8 63.5 26 62.5 51.8 HP15 60 80 31 60 80 32 79 61
HP15 45 60 22 45 60 22.7 59 46 HPO05 50.8 66.7 23 50.8 66.7 23.7 65.7 51.8 HP27 60 80 37 60 80 38.2 79 61
HP27 45 60 22.5 45 60 23.7 59 46 HPO07 50.8 66.7 31 50.8 66.7 32 65.7 51.8 HP15 63 78 16.5 63 78 17.5 77 64
HPO5 45 61 29 45 61 30 60 46 HPO5 52 72 36 52 72 37 71 53 HP27 63 78 22.5 63 78 23.7 77 64
HPO7 45 61 37 45 61 38.2 60 46 HPO7 52 72 40 52 72 41.2 71 53 HP15 63 80 26.5 63 80 27.2 79 64
HP15 45 65 27 45 65 28 64 46 HPO5 55 67 25 55 67 25.5 66 56 HPO5 63 83 21.5 63 83 22.5 82 64
HP27 45 65 27.5 45 65 28.7 64 46 HPQ7 55 67 34 55 67 35 66 56 HP27 63 83 37 63 83 38.2 82 64
HPO5 48 60 24 48 60 25 59 49 HP27 55 70 22.5 55 70 23.7 69 56 HPO5 63 85 31 63 85 32 84 64
HPQ7 48 60 32 48 60 33.2 59 49 HPQO5 55 70 26 55 70 26.7 69 56 HPQ7 63 85 41 63 85 42.2 84 64
HPO5 48 62 21 48 62 22 61 49 HP15 55 75 29 55 75 30 74 56 HPO05 63.5 79.3 24 63.5 79.3 25 78.3 64.5
HPQ7 48 62 29 48 62 30.2 61 49 HP27 55 75 30 55 75 31.2 74 56 HPQ7 63.5 79.3 32 63.5 79.3 33.2 78.3 64.5
HPO03 48 63 12.5 48 63 13 62 49 HP15 56 71 16.5 56 71 17.2 70 57 HP15 63.582.6 25.5 63.5 82.6 26.5 81.6 64.5
HPO5 48 63 22.5 48 63 23.2 62 49 HP27 56 71 22.5 56 71 23.7 70 57 HP27 63.5 82.6 34.5 63.5 82.6 35.7 81.6 64.5
HPO7 48 63 30.5 48 63 315 62 49 HPO5 56 76 21.5 56 76 22.2 75 57 HP15 65 80 16.5 65 80 17.5 79 66
HP27 50 65 22.5 50 65 23.7 64 51 HPO5 56 76 32.5 56 76 33.5 75 57 HP27 65 80 22.5 65 80 23.7 79 66
HP15 50 65 23.6 50 65 24.6 64 51 HPO5 56 76 35 56 76 36 75 57 HP15 65 85 28 65 85 29 84 66
HPO5 50 66 29 50 66 30 65 51 HPQ7 56 76 37 56 76 38.2 75 57 HP27 65 85 40 65 85 41.2 84 66
HPQO7 50 66 37 50 66 38.2 65 51 HPO05 57.2 76.2 31 57.2 76.2 32 75.2 58.2 HP27 70 85 22.5 70 85 23.7 84 71

217



dH

218

SNGLEACTINGCHEVRORACKINGRINGFORRODAND PISTON

Rounded and

burr free

HPO5 70 85 27

HP15 70 89 23 70
HP27 70 89 31 70
HPO03 70 90 20.6 70
HP15 70 90 21.5 70
HP15 70 90 29 70
HP27 70 90 40 70
HPO5 75 90 22 75
HP27 75 90 22.5 75
HP15 75 95 30 75
HP27 75 95 40 75
HPO5 75 100 29 75
HPO07 75 100 50 75
HPO5 75 105 40 75
HPO7 75 105 54 75
HP1576.295.229 76.2
HP27 76.295.239 76.2
HPO05 76.2 101.6 38  76.2
HPO7 76.2 101.6 50 76.2
HP15 80 95 16.5 80
HP27 80 95 22.5 80
HPO03 80 100 20.6 80
HP15 80 100 29 80
HP27 80 100 40 80

15°+20°

HPO3

HP15

L rmax 0.4

d; M D,

89
89
90
90
90
90
90
90
95
95
100
100
105
105
95.2
95.2
101.6
101.6
95
95
100
100
100

23.7
32
21.2
22.5
30
41.2
23
23.7
31
41.2
30
51 .4
41
55.4
30

40.2

39

51.4

17.5
23.7
21.2

30
41.2

88
88
89
89
89
89
89
89
94
94
99
99
104
104
94.2
94.2
100.6
100.6
94
94
99
99
99

71
71
71
71
71
71
76
76
76
76
76
76
76
76
77.2
77.2
77.2
77.2
81
81
81
81
81

HPO5 80 105 26.5
HPO07 80 105 50.5
HPO05 82.5 101.6 28
HPO07 82.5 101.6 38
HP15 85 100 16.5
HP27 85 100 22.5
HP15 85 105 30
HP27 85 105 40
HPO5 85 110 33
HPO7 85 110 45
HPO05 88.9 114.3 39.1
HPO7 88.9 114.3 50.5
HPO5 89 105 25
HPO07 89 105 33
HP27 90 105 22.5
HPO5 90 105 31
HPO03 90 110 20.6
HPO05 90 110 26
HP17 90 110 40
HP15 90 115 27
HP27 90 115 45.5
HPO05 90 120 40.5
HPO07 90 120 55.5
HP15 95 110 23

80
80
82.5
82.5
85
85
85
85
85
85
88.9
88.9
89
89
90
90
90
90
90
90
90
90
90
95

Rounded and
burr free

HP16

HPO7

HP17

r max 0.4

27.5
105 51.9
101.6 29
101.6 39.2
100 17.3
100 23.7
105 31
105 41.2
110 34
110 46.2
114.3 40
114.3 52
105 26
105 34.2
105 23.7
105 32
110 21.2
110 27
110 41.2
115 28
115 46.9
120 41.5
120 56.9
110 24

104
100.6
100.6

99
99

104

104

109

109
113.3
113.3

104

104

104

104

109

109

109

114

114

119

119

109

dif D21H10 . dim D21H10 . di® D1H10 .

81
83.5
83.5

86

86
86

86
86

86
89.9
89.9
90

90

91
91

91
91
91
91
91
91
91
96

HP27

HPO07 95 110 36.5
HPO03 95 115 20.6
HPO05 95 115 30
HPO7 95 115 40
HPO05 95 120 38
HPO07 95 120 50
HPO05 95.3 114.3 25
HPO07 95.3 114.3 33
HP15 100 115 24
HP27 100 115 30
HP15 100 120 27
HP17 100 120 40
HP03 100 125 25
HPO05 100 125 27
HP17 100 125 49
HPO5 100 130 43.5
HPO07 100 130 58.5

HPO05 101.6 120.7 26 101.6
HPO05 101.6 120.7 35 101.6

HP15 105 120 24
HP27 105 120 32
HP15 105 125 29
HP27 105 125 39.5
HPO5 105 130 33

E&d

Eeged

Eeged

EReeed
Eeegd
Eeged

95
95
95
95
95
95.3
95.3
100
100
100
100
100
100
100
100
100

105
105
105
105
105

115
115
115
120
120
114.3
114.3
115
115
120
120
125
125
125
130
130
120.7
120.7
120
120
125
125
130

37.9
21.2
31
41.2
39
51
26

34.2

25
31.2
28
41.2
25.8
28
50.4
44.5
60

26.7
36

25
33.2
30
40.9
34

HP

114 96
114 96
114 96
119 96
119 96
113.3 96.3
113.3 96.3
114 101
114 101
119 101
119 101
124 101
124 101
124 101
129 101
129 101
119.7 102.6
119.7 102.6
119 106
119 106
124 106
124 106
129 106




SNGLEACTINGCHEVRORACKINGRINGFORRODAND PISTON

—= S = ’——L—— - H P
’ - BEd

Ce——— .. LT - EECEa
o - BECEEd

N R e =y g i (R I Rl -
Esxf:?:sa\”“ — e REGQEEd
i v EEEECED

r max 0.4
dlfa D1 H10 1f8 1H10 18 1H10
EEENHEEIE ST il R
HPO7 105 130 45 46.4 HPO03 120 150 28 120 HP15 140 155 26 140 155 27 154 141

HPO5 105 135 34 105 135 35 134 106 HPO5 120 150 40 120 150 41 149 121 HP27 140 155 34 140 155 35.2 154 141
HPO7 105 135 54 105 135 55.4 134 106 HPO7 120 150 52.5 120 150 54 149 121 HP15 140 160 28 140 160 29 159 141
HP15 110 125 22 110 125 23 124 111 HP15 125 140 26 125 140 27 139 126 HP27 140 160 38 140 160 39.2 159 141
HP27 110 125 30 110 125 31.2 124 111 HP27 125 140 34 125 140 35.2 139 126 HPO05 140 165 41 140 165 42 164 141
HP15 110 130 30 110 130 31 129 111 HPO5 125 145 30 125 145 31 144 126 HP17 140 165 46 140 165 47.4 164 141
HP17 110 130 40 110 130 41.2 129 111 HPO7 125 145 40 125 145 41.2 144 126 HPO05 140 170 38 140 170 39 169 141
HP15 110 132 36 110 132 37 131 111 HP15 125 150 27 125 150 28 149 126 HPO7 140 170 60 140 170 61.4 169 141
HP27 110 132 48 110 132 49.2 131 111 HP17 125 150 46 125 150 47.4 149 126 HP15 145 165 30 145 165 31 164 146
HPO5 110 135 42.5 110 135 43.5 134 111 HPO5 125 155 40 125 155 41 154 126 HP27 145 165 40 145 165 41.4 164 146
HPO7 110 135 45 110 135 46.4 134 111 HPO7 125 155 54 125 155 55.4 154 126 HPO05 145 170 35.5 145 170 36.5 169 146
HPO5 114 130 25 114 130 26 129 115 HPO5 130 145 25.5 130 145 26.2 144 131 HPO7 145 170 48.5 145 170 49.9 169 146
HPO07 114 130 33 114 130 34 129 115 HPO07 130 145 33.5 130 145 345 144 131 HP15 150 170 30 150 170 31 169 151
HP15 115 130 22 115 130 23 129 116 HP15 130 150 29.5 130 150 30.5 149 131 HP27 150 170 40 150 170 41.2 169 151
HP27 115 130 30 115 130 31.2 129 116 HP27 130 150 39.5 130 150 40.9 149 131 HPO05 150 175 38.5 150 175 39.5 174 151
HPO03 115 140 25 115 140 25.8 139 116 HPO5 130 155 36 130 155 37 154 131 HPO7 150 175 51.5 150 175 52.9 174 151
HP15 115 140 37 115 140 38 139 116 HPO7 130 155 48 130 155 49.4 154 131 HP03 150 180 30.5 150 180 315 179 151
HP17 115 140 46 115 140 47.4 139 116 HPO03 130 160 28 130 160 29 159 131 HPO5 150 180 39 150 180 40 179 151
HPO5 115 145 43 115 145 44 144 116 HPO5 130 160 40 130 160 41 159 131 HPO7 150 180 60 150 180 61.4 179 151
HPO7 115 145 57 115 145 58.4 144 116 HPO07 130 160 60 130 160 61.4 159 131 HP15 160 180 30 160 180 31 179 161
HP15 120 140 30 120 140 31 139 121 HPO05 135 155 30 135 155 31 154 136 HP27 160 180 40 160 180 41.2 179 161
HP27 120 140 40 120 140 41.2 139 121 HPO7 135 155 40 135 155 41.2 154 136 HPO5 160 190 32 160 190 33 189 161
HPO05 120 145 33.5 120 145 34.5 144 121 HPO5 135 160 37.5 135 160 38.5 159 136 HPO7 160 190 60 160 190 61.4 189 161
HPO07 120 14545.5 120 145 46.9 144 121 HPO7 135 160 49.5 135 160 50.9 159 136 HP15 170 190 30 170 190 31 189 171

HP
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dH

220

SNGLEACTINGCHEVRORACKINGRINGFORRODAND PISTON

Rounded and

burr free

HP27 170 190 40
HPO5 170 195 35
HPO7 170 195 46
HPO03 170 200 32.5
HPO05 170 200 40
HPO07 170 200 60
HPO5 175 200 42
HPO7 175 200 55
HP15 180 200 30
HP27 180 200 40
HPO5 180 210 40
HPO07 180 210 60
HPO05 180 220 60
HPO07 180 220 80
HPO5 185 215 41.5
HPO07 185 215 56.5
HPO05 187.3 200 21
HPO07 187.3 200 28
HPO5 190 220 41.5
HPO07 190 220 56.5
HP15 195 215 35
HP27 195 215 45
HPO03 195 225 32.5
HPO5 195 225 40

170
170
170
170
170
175
175
180
180
180
180
180
180
185
185
187.3
187.3
190
190
195
195
195
195

15°+20°

HPO3

HP15

L rmax 0.4

d; M D,

195
195
200
200
200
200
200
200
200
210
210
220
220
215
215
200
200
220
220
215
215
225
225

41.2
36
47.4
335
41
61.4
43
56.4
31
41.2
41
61.4
61
81.5
42.5
57.9
22
29.2
42.5
58
36
46.2
33.5
41

194
194
199
199
199
199
199
199
199
209
209
219
219
214
214
199
199
219
219
214
214
224
224

171
171
171
171
171
176
176
181
181
181
181
181
181
186
186
188.3
188.3
191
191
196
196
196
196

HPO7 195 225 54
HP15 200 220 30
HP27 200 220 40
HP15 200 225 35
HP27 200 225 47
HPO05 200 230 45
HPO7 200 230 60
HPO5 210 240 41.5
HPO7 210 240 56.5
HPO5 215 245 50.5
HPO7 215 245 65.5
HPO5 220 240 30
HPO7 220 240 40
HPO03 220 250 32.5
HPO05 220 250 51
HPO07 220 250 62.5
HPO05 220 260 50
HPO07 220 260 66
HPO05 228.6 254 38
HPO07 228.6 254 50
HPO05 230 260 43.5
HPO07 230 260 58.5
HPO05 230 270 51
HPO7 230 270 69

Rounded and
burr free

HP16

HPO7

HP17

r max 0.4

200
200
200
200
200
200
210
210
215
215
220
220
220
220
220
220
220
228.6
228.6
230
230
230
230

220
220
225
225
230
230
240
240
245
245
240
240
250
250
250
260
260
254
254
260
260
270
270

55.4
31
41.2
36
48.4
46
61.4
42.5
58
51.5
67
31
41.2
33.5
52
64
51
67.5
39
51.4
445
60
52
70.5

219
219
224
224
229
229
239
239
244
244
239
239
249
249
249
259
259
253
253
259
259
269
269

dif D21H10 . dlfB D21H10 . di® D1H10 .

201
201
201
201
201
201
211
211
216
216
221
221
221
221
221
221
221
229.6
229.6
231
231
231
231

HP27

HPO05 240 260 30
HPO07 240 260 40
HPO5 240 270 40
HPO7 240 270 54
HPO05 240 280 51
HPO07 240 280 69
HP15 250 270 30
HP27 250 270 40
HPO05 250 280 32.5
HPO07 250 280 59.5
HPO05 250 290 51.5
HPO7 250 290 68.5
HPO05 260 280 30
HPO07 260 280 40
HPO05 260 290 45
HPO07 260 290 60
HPO05 260 300 48
HPO07 260 300 64
HPO05 270 300 45
HPO7 270 300 60
HPO05 270 310 49
HPO07 270 310 67
HPO05 275 305 49.5
HPO7 275 305 65.5

E&d
Eeged

Eeged

EReeed
Eeegd
Eeged

240
240
240
240
240
250
250
250
250
250
250
260
260
260
260
260
260
270
270
270
270
275
275

260
270
270
280
280
270
270
280
280
290
290
280
280
290
290
300
300
300
300
310
310
305
305

412
41
56.5
52
70.5
31
41.2
33.5
61
52.5
70
31
41.2
46
61.5
49
65.5
46
61.5
50
68.5
50.5
67

HP

259 241
269 241
269 241
279 241
279 241
269 251
269 251
279 251
279 251
289 251
289 251
279 261
279 261
289 261
289 261
299 261
299 261
299 271
299 271
309 271
309 271
304 276
304 276




Rounded and

burr free

HPO5 280 310 42
HPO07 280 310 56
HPO5 280 320 49.5
HPO7 280 320 66.5
HPO05 290 320 50.5
HPO07 290 320 55.5
HPO5 300 320 32
HPO7 300 320 42
HPO05 300 330 45
HPO07 300 330 60
HPO5 300 340 53
HPO7 300 340 72
HP15 310 330 32
HP27 310 330 43
HPO5 310 340 43.5
HPO7 310 340 58.5
HPO05 310 350 50
HPO07 310 350 68
HPO5 315 345 45
HPO7 315 345 60
HPO05 320 350 41
HPO07 320 350 55
HPO05 320 360 53.5
HPO7 320 360 71.5

280
280
280
290
290
300
300
300
300
300
300
310
310
310
310
310
310
315
315
320
320
320
320

15°

+20°

SNGLEACTINGCHEVRORACKINGRINGFORRODAND PISTON

HP

HPO3

E&d

d; M D,

310
320
320
320
320
320
320
330
330
340
340
330
330
340
340
350
350
345
345
350
350
360
360

57.5
50.5
68
51.5
57
33
43.2
46
61.5
54
73.5
33
44.2
44.5
60
51
69.5
46
61.5
42
56.5
54.5
73

309
319
319
319
319
319
319
329
329
339
339
329
329
339
339
349
349
344
344
349
349
359
359

281
281
281
291
291
301
301
301
301
301
301
311
311
311
311
311
311
316
316
321
321
321
321

HPO05 320 370 68
HPO07 320 370 92
HPO05 330 360 50.5
HPO7 330 360 65.5
HPO05 330 370 57
HPO07 330 370 75
HPO5 340 370 46
HPO7 340 370 61
HPO05 340 375 52
HPO07 340 375 70
HPO5 340 380 49.5
HPO07 340 380 66.5
HPO05 350 380 40
HPO07 350 380 52.5
HPO05 350 390 54
HPO7 350 390 74
HPO05 360 390 40.5
HPO07 360 390 55.5
HPO05 360 400 52
HPO7 360 400 70
HPO05 370 390 33
HPO07 370 390 45
HPO05 370 400 41
HPO7 370 400 55

Rounded and
burr free

r max 0.4

320
330
330
330
330
340
340
340
340
340
340
350
350
350
350
360
360
360
360
370
370
370
370

69.5
370 94
360 51.5
360 67
370 58.5
370 7
370 47
370 62.5
375 53
375 71.5
380 50.5
380 68
380 41
380 53.5
390 55
390 75.5
390 41.5
390 57
400 53
400 71.5
390 34
390 46.2
400 42
400 56.5

369
359
359
369
369
369
369
374
374
379
379
379
379
389
389
389
389
399
399
389
389
399
399

gl D21H10 . di® D1H10 .
“- “- dﬁ

321
331
331
331
331
341
341
341
341
341
341
351
351
351
351
361
361
361
361
371
371
371
371

s BRQd
e RECEKd
T e R
- BRRLd
- RRQECEd

i EE RN
HPO5 380 410 42 380 410 43 409 381
HPO7 380 410 58 380 410 59.5 409 381
HPO05 380 420 60 380 420 61 419 381
HPO07 380 420 80 380 420 81.5 419 381
HPO05 390 420 50.5 390 420 51.5 419 391
HPO07 390 420 65.5 390 420 67 419 391
HPO05 390 430 55 390 430 56 429 391
HPO07 390 430 73 390 430 745 429 391
HPO05 400 440 50.5 400 440 51.5 439 401
HPO7 400 440 67.5 400 440 69 439 401
HPO05 410 450 59 410 450 60 449 411
HPO7 410 450 79 410 450 80.5 449 411
HPO05 415 460 65 415 460 66.5 459 416
HPQ7 415 460 87 415 460 89 459 416
HPO05 420 450 44 420 450 45 449 421
HPO07 420 450 58 420 450 59.5 449 421
HPO05 420 460 53 420 460 54 459 421
HPO7 420 460 71 420 460 72,5 459 421
HPO05 430 470 56 430 470 57 469 431
HPO7 430 470 76 430 470 775 469 431
HP15 440 470 50.5 440 470 51.5 469 441
HP27 440 470 65.5 440 470 67 469 441
HPO05 440 480 52 440 480 53 479 441
HPO7 440 480 70 440 480 715 479 441

HP
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dH

222

SNGLEACTINGCHEVRORACKINGRINGFORRODAND PISTON

Rounded and
burr free

HPO5 450 490 52

HPO7 450 490 70 450
HPO5 450 500 75 450
HPO07 450 500 101 450
HPO05 460 500 55 460
HPO7 460 500 73 460
HPO5 470 500 45 470
HPO07 470 500 60 470
HPO05 470 510 49 470
HPO7 470 510 65 470
HPOS5 480 520 61.5 480
HPO7 480 520 80.5 480
HPO05 490 530 56 490
HPO7 490 530 74 490
HPO05 500 530 50.5 500
HPO07 500 530 65.5 500
HPO05 500 540 57 500
HPO7 500 540 77 500
HPO05 500 550 72.5 500
HPO07 500 550 98 500
HPO5 505 545 49 505
HPO7 505 545 67 505
HPO05 510 560 71 510
HPO07 510 560 95 510

15°+20°

HPO3

HP15

L rmax 0.4

d; M D,

490
500
500
500
500
500
500
510
510
520
520
530
530
530
530
540
540
550
550
545
545
560
560

71.5
76.5
103
56
74.5
46
61.5
50
66.5
62.5
82
57
75.5
51.5
67
58
78.5
74
100
50
68.5
72.5
97

489
499
499
499
499
499
499
509
509
519
519
529
529
529
529
539
539
549
549
544
544
559
559

451
451
451
461
461
471
471
471
471
481
481
491
491
501
501
501
501
501
501
506
506
511
511

HPO05 520 550 45
HP07 520 550 60
HPO05 520 570 75
HPO7 520 570 100
HPO05 530 560 42.5
HPO07 530 560 57.5
HPO5 540 575 50.5
HPO7 540 575 67.5
HPO5 540 580 55
HPO07 540 580 73
HPO7 550 590 68.5
HPO5 550 590 51 .5
HPO05 550 600 75
HPO07 550 600 100
HPO05 560 600 50
HPO7 560 600 68
HPO05 560 610 64
HPO07 560 610 88
HPO05 580 620 48
HPO7 580 620 66
HPO05 580 630 68
HPO07 580 630 92
HPO05 590 630 51
HPO7 590 630 69

520
520
520
530
530
540
540
540
540
550
550
550
550
560
560
560
560
580
580
580
580
590
590

Rounded and
burr free

HP16

HPO7

HP17

r max 0.4

550 61.5
570 76.5
570 102
560 43.5
560 59
575 51.5
575 69
580 56
580 74.5
590 70
590 52.5
600 76.5
600 102
600 51
600 69.5
610 65.5
610 90
620 49
620 67.5
630 69.5
630 94
630 52
630 70.5

549
569
569
559
559
574
574
579
579
589
589
599
599
599
599
609
609
619
619
629
629
629
629

dif D21H10 . dlfB D21H10 . di® D1H10 .

521
521
521
531
531
541
541
541
541
551
551
551
551
561
561
561
561
581
581
581
581
591
501

HP27

HPO05 600 630 40
HPO07 600 630 54
HPO05 600 640 60
HPO7 600 640 80
HPO05 600 650 75
HPO07 600 650 100
HPO5 610 650 53
HPO7 610 650 71
HPO05 630 680 76
HPO07 630 680 102
HPO5 640 670 47
HPO7 640 670 63
HPO05 650 690 60
HPO07 650 690 80
HPO05 660 700 54
HPO07 660 700 72
HPO05 670 710 57.5
HPO07 670 710 76.5
HPO05 700 740 60
HPO7 700 740 80
HPO05 720 760 61
HPO07 720 760 81
HPO05 750 790 48.5
HPO7 750 790 65.5

E&d
Eeged

Eeged

EReeed
Eeegd
Eeged

600
600
600
600
600
610
610
630
630
640
640
650
650
660
660
670
670
700
700
720
720
750
750

630
640
640
650
650
650
650
680
680
670
670
690
690
700
700
710
710
740
740
760
760
790
790

55.5
61
81.5
76.5
102
54
72.5
77.5
104
48
64.5
61
81.5
55
73.5
58.5
78
61
81.5
62
82.5
49.5
67

HP

629
639
639
649
649
649
649
679
679
669
669
689
689
699
699
709
709
739
739
759
759
789
789

601
601
601
601
601
611
611
631
631
641
641
651
651
661
661
671
671
701
701
721
721
751
751




SNGLEACTINGCHEVRORACKINGRINGFORRODAND PISTON
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d; M D, L

,rmé‘x 07 Rounded and R HPO7 «««.

burr free

Rounded and
burr free H HP17 «««.

g/2

[~
+ / v REQEEEd
r max 0.4
1f8 1H10
EEN R
HPO5 750 800 75 76 5
HPO7 750 800 100 750 800 799 751

HPO05 790 820 44 790 820 45 819 791
HPO07 790 820 60 790 820 61.5 819 791
HPO05 800 840 56 800 840 57 839 801
HPO7 800 840 74 800 840 75.5 839 801
HPO05 810 850 59 810 850 60 849 811
HPO7 810 850 79 810 850 80.5 849 811
HPO05 820 870 75 820 870 76.5 869 821
HPO07 820 870 100 820 870 102 869 821
HPO05 915 965 66.5 915 965 68 964 916
HPO07 915 965 89.5 915 965 91.5 964 916
HPO05 1025 1065 56 1025 1065 57 1064 1026
HPO7 1025 1065 76 1025 1065 775 1064 1026
HPO5 1100 1150 80 1100 1150 81.5 1149 1101
HPO7 1100 1150 105 1100 1150 107 1149 1101

HP
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T T N N

Fl 12

Fl 14 14
FI 15 15
Fl 16 16
FI 16 20 5.6 16
FI116 208 16
Fl 18 18
FI 1922 3.2 19
FI 20 20
FI 20 26 9.6 20
Fl 22 22
FI 25 25
FI 25 31 9.6 25
Fl 25.4 28.58 9.78 25.4
Fl 26 26
FI 28 28
FI 28 31 5.6 28
FI 28 32 8.2 28
FI1 30 30
FI 30 33 5.6 30
FI 30 36 9.6 30
FI 31.75 34.93 12.95 31.75
FI1 31.75 38.1 12.95 31.75
FI 32 32

18
19
20
20
20
22
22
24
26
26
29
31
28.58
30
32
31
32
34
33
36
34.93
38.1
36

9.6
9.6
9.6
5.6
8.0
9.6
3.2
9.6
9.6
9.6
9.6
9.6
9.78
9.6
9.6
5.6
8.2
9.6
5.6
9.6
12.95
12.95
9.6

i
L

T T N N

FI 323514

F1 32 38 10

Fl 34

FI1 34.93 38.1 9.52
Fl 35

F1 3539 12.8

F1 3541 9.6

Fl 36

FI 36 40 12.2

F1 36 42 9.6

Fl1 38

Fl1 38.1 41.28 20.89
FI 40

Fl1 40 44 6.3

F1 40 46 9.6

F1 40 46 12.8

Fl 41.27 47.62 12.7
Fl 42

F1 44.45 47.5 20.89
Fl 44.45 50.8 12.95
Fl 45

FI 4551 12.8

Fl 46

F1 47.62 53.97 19.05

32
34
34.93
35
35
35
36
36
36
38
38.1
40
40
40
40
41.27
42
44.45
44.45
45
45
46
47.62

35.1
38
38

38.1
39
39
41
40
40
42
42

41.28
44
44
46
46

47.62
46

475

50.8
51
51
52

53.97

Fl 47.63 50.8 9.52

10.0 Fl 48
9.6 FI 50
9.52 FI1 50.8 57.15 25.65
9.6 FI 50 56 12.8
12.8 Fl 52
9.6 FI 52 60 20.5
9.6 FI 53
12.2 FI 55
9.6 FI 5561 12.8
9.6 FI 56
20.89 FI 57.15 63.5 9.52
9.6 FI 57.15 63.5 12.95
6.3 Fl 60
9.6 FI1 60.33 63.5 9.52
12.8 FI 63
12.7 Fl1 63.5 69.85 12.7
9.6 Fl 63.5 69.85 19.05
20.89 Fl1 63.5 69.85 25.65
12.95 FI 65
9.6 Fl 66
12.8 FI 69.85 76.2 9.65
9.6 F1 69.85 76.2 12.95
19.05 FI 70

47.63
48
50

50.8
50
52
52
53
55
55
56

57.15

57.15
60

60.33
63

63.5

63.5

63.5
65
66

69.85

69.85
70

SPLITRODGUIDERING

50.8 9.52
54 9.6
56 9.6

57.15 25.65
56 12.8
58 9.6
60 20.5
59 9.6
61 9.6
61 12.8
62 12.8

63.5 9.52

63.5 12.95
66 12.8

63.5 9.52
69 12.8

69.85 12.7

69.85 19.05

69.85 25.65
71 12.8
72 12.8

76.2 9.65

76.2 12.95
76 12.8

FI
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SPLITRODGUIDERING

{
Sy d D —- / -
| ] \ -
—
-—

T T T
FI 72 12.8 Fl 120 12.8 FI 170 19.2
FI 72 80 20.5 72 80 20.5 FI 120 126 19.2 120 126 19.2 FI 172 180 20.5 172 180 20.5
FI 73 73 79 12.8 Fl 120 126 25.4 120 126 25.4 Fl 175 175 181 19.2
FI 75 75 81 12.8 Fl 120.65 127 25.65 120.65 127 25.65 FI 180 180 186 19.2
FI 76 76 82 12.8 Fl 123 123 129 12.8 FI 180 184 10.2 180 184 10.2
Fl 76.2 82.55 12.8 76.2 82.55 12.8 Fl 123.83 127 9.52 123.83 127 9.52 FI 185 185 191 19.2
FI 78 78 84 12.8 Fl 125 125 131 12.8 Fl 190 190 196 19.2
Fl 79.38 82.55 9.52 79.38 82.55 9.52 Fl 130 130 136 12.8 Fl 195 195 201 19.2
FI 80 80 86 12.8 FI 130 136 25.4 130 136 25.4 FI 200 200 206 19.2
FI 80 86 19.2 80 86 19.2 FI 132 140 10.5 132 140 10.5 FI 205 205 211 19.2
Fl 82.55 88.9 19.3 82.55 88.9 19.3 Fl 132 140 20.5 132 140 20.5 Fl 210 210 216 19.2
FI 85 85 91 12.8 Fl 135 135 141 12.8 Fl 215 215 221 19.2
FI 86 86 92 12.8 Fl 140 140 146 12.8 Fl 216 220 10.2 216 220 10.2
FI 90 90 96 12.8 Fl 143 143 149 12.8 Fl 220 220 226 19.2
FI 90 96 19.2 90 96 19.2 Fl 145 145 151 12.8 Fl 225 225 231 19.2
Fl 92 100 20.5 92 100 20.5 Fl 149.23 152.4 9.52 149.23 152.4 9.52 Fl 230 230 236 19.2
Fl 95 95 101 12.8 FI 150 150 156 12.8 Fl 235 235 241 19.2
FI 95.25 101.6 25.65 95.25 101.6 25.65 FI 150 156 19.2 150 156 19.2 FI 240 240 246 19.2
Fl 98.43 101.6 9.52 98.43 101.6 9.52 Fl 152 160 20.5 152 160 20.5 Fl 245 245 251 19.2
Fl 100 100 106 12.8 Fl 154 154 160 19.2 Fl 246 250 20.2 246 250 20.2
Fl 105 105 111 12.8 FI 155 155 161 19.2 FI 250 250 256 19.2
FI 110 110 116 12.8 FI 160 160 166 19.2 FI 255 255 261 19.2
Fl 112 120 20.5 112 120 20.5 FI 160 164 10.2 160 164 10.2 Fl 260 260 266 19.2
FI 115 115 121 12.8 Fl 165 165 171 19.2 Fl 265 265 271 19.2




SPLITRODGUIDERING

Fl 275 275 281 19.2
FI1 280 280 286 19.2
Fl 285 285 291 19.2
Fl 290 290 296 19.2
Fl 295 295 301 19.2

FI
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“L” SHAPESPLITRODGUIDERING

o FIL

45 51 56 5.0 13 8

FIL 45 51 13

FIL 60 66 13 60 6 71 50 13 8
FIL 60 66 16 60 6 71 50 16 11
FIL 65 70 16 65 70 73 5.0 16 11
FIL 72 77 16 72 77 82.4 5.0 16 11
FIL 75 81 13 75 81 8 50 13 8
FIL 78 84 16 78 84 89 50 16 11
FIL 85 90 16 85 90 93 5.0 16 11
FIL 91 96 16 91 96 101.4 5.0 16 11
FIL 95 101 13 95 101 106 50 13 8 E
FIL 99 105 16 99 105 110 50 16 11
FIL 110 115 16 110 115 1204 50 16 11
FIL11512113 115 121 126 50 13 8

FIL 120 126 16 120 126 131 5.0 16 11
FIL 129 136 16 129 136 139.4 5.0 16 11
FIL 132 138 13 132 138 143 5.0 13 8
FIL 141 147 16 141 147 152 5.0 16 11
FIL 162 168 16 162 168 173 5.0 16 11
FIL 183 189 16 183 189 194 5.0 16 11
FIL 207 213 16 207 213 218 5.0 16 11

229



230



“T” SHAPESPLITRODGUIDERING

<—|_ —— -
h
- T A2 A/2—w]

i

CE P ) AU U 2 P ) AU U 2 P 5 ) N

FIT 3034 10 FIT 75 80 16 84.5 FIT 110 116 26 110 116 120

FIT 3842 12.5 38 42 44 4.5 12.5 8 FIT 75.3 80.5 30 75.3 80.5 85 8.1 30 21.9 FIT 115 120 16 115 120 1245 8.0 16 8
FIT 45 46.8 8.8 45 46.8 498 25 8.8 6.3 FIT 76 80 12 76 80 84 5.0 12 7 FIT 118 124 30 118 124 1285 10.0 30 20
FIT 4549 10 45 49 53 4.0 10 6 FIT 80 83 13.2 80 83 86 45 132 8.7 FIT 125 130 29 125 130 134 8.0 29 21
FIT 45 50 20 45 50 54 7.0 20 13 FIT 8590 27 85 90 95 8.0 27 19 FIT 126 131 18 126 131 136 7.0 18 11
FIT 50 51.8 8.8 50 518 5438 2.5 8.8 6.3 FIT 8591 27 85 91 95 6.0 27 21 FIT 128.5132.520 1285 1325 136.5 7.0 20 13
FIT 50 54 20 50 54 58 7.0 20 13 FIT 88 92 15 88 92 97 6.0 15 9 FIT 132 138 26 132 138 142 7.0 26 19
FIT 50 55 20 50 55 59 7.0 20 13 FIT 88.592.5 20 88,5 925 96.5 7.0 20 13 FIT 135 140 16 135 140 1445 8.0 16 8
FIT 55 60 16 55 60 64.5 8.0 16 8 FIT 90 96 26 90 96 100 7.0 26 19 FIT 140 146 30 140 146 1505 10.0 30 20
FIT 55 61 27 55 61 65 6.0 27 21 FIT 90.3 95.5 30 90.3 955 100 8.0 30 22 FIT 148.5152.520 148.5 1525 156.5 7.0 20 13 E
FIT 60 61.8 8.8 60 618 64.8 3.0 8.8 5.8 FIT 91 95 15 91 95 100 6.0 15 9 FIT 152 158 26 152 158 162 7.0 26 19
FIT 60 65 20 60 65 69 7.0 20 13 FIT 95 100 16 95 100 104.5 8.0 16 8 FIT 171.5175.520 1715 1755 179.5 7.0 20 13
FIT 61 65 10 61 65 69 4.0 10 6 FIT 97 103 30 97 103 1075 10.0 30 20 FIT 172 178 26 172 178 182 7.0 26 19
FIT 65 66.8 8.8 65 66.8 69.8 3.0 8.8 5.8 FIT 105 111 31 105 111 115 8.0 31 23 FIT 194 200 26 194 200 204 7.0 26 19
FIT 70 74 20 70 74 78 7.0 20 13 FIT 105.3 110.530 105.3 1105 115 8.0 30 22 FIT 194.5198.520 1945 1985 202.5 7.0 20 13
FIT7279 31 72 79 82 8.0 31 23 FIT 107 112 16 107 112 117 6.0 16 10

FIT 75 76.8 13.2 75 76.8 79.8 35 132 9.7 FIT108.5112.520 1085 1125 116.5 7.0 20 13
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T I I

FE 16

FE 18

FE 20

FE 20 16 5.6

FE 22

FE 22 193.2

FE 24

FE 25 19 9.6

FE 2521 8.2

FE 25

FE 26

FE 28

FE 28.58 25.4 9.78
FE 30

FE 32

FE 32 28 8.2

FE 34

FE 34.93 31.75 12.95
FE 35

FE 36

FE 38.1 31.75 12.95
FE 38.1 34.93 9.52
FE 40

FE 40 34 9.6

18
20
20
22
22
24
25
25
25
26
28
28.58
30
32
32
34
34.93
35
36
38.1
38.1
40
40

14
16
16
18
19
20
19
21
21
22
24
254
26
28
28
30
31.75
31
32
31.75
34.93
36
34

9.6
9.6
5.6
9.6
3.2
9.6
9.6
8.2
9.6
9.6
9.6
9.78
9.6
9.6
8.2
9.6
12.95
9.6
9.6
12.95
9.52
9.6
9.6

S I I N S T I

FE 40 36 12.2

FE 41.28 38.1 20.89
FE 42

FE 44 40 6.3

FE 45

FE 46

FE 47.5 44.45 20.89
FE 47.62 41.27 12.7
FE 48

FE 49

FE 50

FE 50.8 44.45 12.7
FE 50.8 44.45 12.95
FE 50.8 47.63 9.52
FE 53.97 47.62 19.05
FE 55

FE 55 49 9.6

FE 56

FE 57.15 50.8 25.65
FE 57.16 50.25 6.1
FE 60

FE 60 52 20.5

FE 60 54 9.6

FE 63

41.28
42
44
45
46

475

47.62
48
49
50

50.8
50.8
50.8

53.97
55
55
56

57.15

57.16
60
60
60
63

38.1
38
40
41
42

44.45
41.27
42
43
44
44.45
44.45
47.63
47.62
49
49
50
50.8
50.25
54
52
54
57

12.2
20.89
9.6
6.3
9.6
9.6
20.89
12.7
9.6
9.6
9.6
12.7
12.95
9.52
19.05
12.8
9.6
12.8
25.65
6.1
12.8
20.5
9.6
12.8

FE 63 57 10

FE 63.5 57.15 9.52
FE 63.5 57.15 12.7
FE 63.5 57.15 12.95
FE 63.5 60.33 9.52
FE 65

FE 69.85 63.5 12.7
FE 69.85 63.5 19.05
FE 69.85 63.5 25.65
FE 70

FE 74

FE 75

FE 75 69 9.6

FE 7571151

FE 76.2 69.85 9.65
FE 76.2 69.85 12.95
FE 80

FE 80 72 20.5

FE 82.55 79.38 9.52
FE 85

FE 88.9 82.55 19.3
FE 90 84 10

FE 90

FE 94

63.5
63.5
63.5
63.5
65
69.85
69.85
69.85
70
74
75
75
75
76.2
76.2
80
80
82.55
85
88.9
90
90
94

57.15
57.15
57.15
60.33
59
63.5
63.5
63.5
64
68
69
69
71
69.85
69.85
74
72
79.38
79
82.55
84
84
88

SPLITPISTONGUIDERING

10.0
9.52
12.7

12.95
9.52

12.8

12.7
19.05
25.65

12.8

12.8

12.8

9.6

151

9.65
12.95

12.8

20.5
9.52

12.8
19.3

10.0

12.8

12.8

FE
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SPLITPISTONGUIDERING

T I I

FE 95 12.8 FE 147 12.8 FE 215 19.2
FE 96 96 90 12.8 FE 150 150 144 12.8 FE 220 220 214 19.2
FE 100 100 94 12.8 FE 152.4 146.05 12.7 152.4 146.05 12.7 FE 220 216 10.2 220 216 10.2
FE 100 92 20.5 100 92 20.5 FE 152.4 149.23 9.52 152.4 149.23 9.52 FE 225 225 219 19.2
FE 101.6 95.25 25.65 101.6 95.25 25.65 FE 155 155 149 19.2 FE 230 230 224 19.2
FE 101.6 98.43 9.52 101.6 98.43 9.52 FE 160 160 154 19.2 FE 235 235 229 19.2
FE 105 105 99 12.8 FE 160 152 20.5 160 152 20.5 FE 240 240 234 19.2
FE 110 110 104 12.8 FE 164 160 10.2 164 160 10.2 FE 245 245 239 19.2
FE 115 115 109 12.8 FE 165 165 159 19.2 FE 250 250 244 19.2
FE 120 120 114 12.8 FE 170 170 164 19.2 FE 250 246 20.2 250 246 20.2
FE 120 112 20.5 120 112 20.5 FE 175 175 169 19.2 FE 255 255 249 19.2
FE 125 125 119 12.8 FE 177.8 171.45 12.7 177.8 171.45 12.7 FE 260 260 254 19.2
FE 126 126 120 12.8 FE 180 180 174 19.2 FE 265 265 259 19.2
FE 127 120.65 25.65 127 120.65 25.65 FE 180 172 20.5 180 172 20.5 FE 270 270 264 19.2
FE 127 123.83 9.52 127 123.83 9.52 FE 184 180 10.2 184 180 10.2 FE 275 275 269 19.2
FE 130 130 124 12.8 FE 185 185 179 19.2 FE 280 280 274 19.2
FE 135 135 129 12.8 FE 190 190 184 19.2 FE 285 285 279 19.2
FE 135 129 19.2 135 129 19.2 FE 195 195 189 19.2 FE 290 290 284 19.2
FE 140 140 134 12.8 FE 198 198 192 19.2 FE 295 295 289 19.2
FE 140 132 10.5 140 132 10.5 FE 200 200 194 19.2 FE 300 300 294 19.2
FE 140 132 20.5 140 132 20.5 FE 205 205 199 19.2

FE 145 145 139 12.8 FE 210 210 204 19.2
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dl -0.05 D1H8
Part

FR 16 19 5.5
FR 16 19 6.3
FR 16 19.1 4
FR 18 21.1 3.9
FR 20 25 5.6
FR21.9254
FR 2530 5.6
FR 25309.7
FR 27 32 4.2
FR 27 325.6

FR 27.3 32 9.82

FR 30 355.6
FR 30 359.7
FR 30 35 19.4
FR 32 37 5.6
FR 32 37 9.7
FR 32 37 15
FR 3338 5.6
FR 35404.5
FR 35405.6
FR 35406.3
FR 35409.7
FR 36 41 5.6
FR 38 43 9.7

16
16
18
20
21.9
25
25
27
27
27.3
30
30
30
32
32
32
33
35
35
35
35
36
38

dl

19
19.1
21.1

25

30
30
32
32

35
35
35
37
37
37
38
40
40
40
40
41
43

6.3
4.0
3.9
5.6
4.0
5.6
9.7
4.2
5.6

9.82

5.6
9.7

19.4

5.6
9.7

15.0

5.6
4.5
5.6
6.3
9.7
5.6
9.7

dl -0.05 D1H8 w
Part

FR 40 45 5.6
FR 40 45 9.7
FR 43.7 50 7.2
FR 4550 5.6
FR 4550 6.3
FR 4550 8.1
FR 4550 9.7
FR 4550 15
FR 4550 19.4
FR 45.4 50 6.7
FR 46 50 9.7
FR 46 50 10.2
FR 5055 5.6
FR 5055 9.7
FR 50 55 15
FR 50 55 20
FR 55 60 5.6
FR 55 60 9.7
FR 55 60 15
FR 56 60 10.2

FR 57.18 62.18 19.8

FR 58 63 5.6
FR 58 63 9.7
FR 58 63 15

40
43.7
45
45
45
45
45
45
45.4
46
46
50
50
50
50
55
55
55
56

57.18

58
58
58

o
e Y e —

45
50
50
50
50
50
50
50
50
50
50
55
55
55
55
60
60
60
60
62.18
63
63
63

9.7
7.2
5.6
6.3
8.1
9.7
15.0
19.4
6.7
9.7
10.2
5.6
9.7
15.0
20.0
5.6
9.7
15.0
10.2
19.8
5.6
9.7
15.0

di-005 DiH8 .

FR 59 63 10
FR 60 65 5.6
FR 60 65 9.7
FR 60 65 15
FR 60 65 19.4
FR 60 65 20
FR 65 70 5.6
FR 65 70 9.7
FR 66 70 10.2
FR 67 72 5.6
FR 70 75 5.6
FR 70 75 9.7
FR 71.2 76.2 20
FR 7580 5.6
FR 75 80 9.7
FR 75 80 19.4
FR 76 80 10
FR 80 85 5.6
FR 80 85 9.7
FR 80 85 15
FR 8590 5.6
FR 8590 9.7
FR 88.9 93.9 19.8
FR 90 95 5.6

60
60
60
60
60
65
65
66
67
70
70
71.2
75
75
75
76
80
80
80
85
85
88.9
90

65
65
65
65
65
70
70
70
72
75
75
76.2
80
80
80
80
85
85
85
90
90
93.9
95

SPLITRODAND PISTONGUIDERING

10.0
5.6
9.7

15.0

19.4

20.0
5.6
9.7

10.2
5.6
5.6
9.7

20.0
5.6
9.7

19.4

10.0
5.6
9.7

15.0
5.6
9.7

19.8
5.6

FR
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SPLITRODAND PISTONGUIDERING

1-0.05
FR 90 95 9.7 FR 145 150 20 20.0
FR 90 95 19.4 90 95 19.4 FR 155 160 15 155 160 15.0
FR 92 97 9.7 92 97 9.7 FR 175 180 9.7 175 180 9.7
FR 95 100 5.6 95 100 5.6 FR 175 180 15 175 180 15.0
FR 95 100 9.7 95 100 9.7 FR 175 180 25 175 180 25.0
FR 96 100 10 96 100 10.0 FR 176 180 25 176 180 25.0
FR 100 105 5.6 100 105 5.6 FR 195 200 15 195 200 15.0
FR 100 105 9.7 100 105 9.7 FR 200 205 15 200 205 15.0
FR 103 108 20 103 108 20.0 FR 215 220 20 215 220 20.0
% FR 105 110 9.7 105 110 9.7 FR 225 230 15 225 230 15.0
FR 105 110 15 105 110 15.0 FR 225 230 25 225 230 25.0
FR 105 110 19.4 105 110 19.4 FR 230 235 15 230 235 15.0
FR 110 115 9.7 110 115 9.7 FR 230 235 25 230 235 25.0
FR 115 120 9.7 115 120 9.7 FR 235 240 15 235 240 15.0
FR 115 120 15 115 120 15.0 FR 235 240 25 235 240 25.0
FR 120 125 5.6 120 125 5.6 FR 240 245 15 240 245 15.0
FR 120 125 9.7 120 125 9.7 FR 240 245 25 240 245 25.0
FR 122 127 9.7 122 127 9.7 FR 245 250 15 245 250 15.0
FR 122 127 19.4 122 127 19.4 FR 245 250 25 245 250 25.0
FR 130 135 9.7 130 135 9.7 FR 250 255 15 250 255 15.0
FR 135 140 15 135 140 15.0 FR 260 265 15 260 265 15.0
FR 145 150 19.4 145 150 19.4
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SPLITRODAND PISTONGUIDERING

=n GRF

d D —JF————-—-— - d D —/

dihe D1He9 . dl h8 D1He9 . dihe D1He .

GRF 20 25 9.7 GRF 75 80 9.7 GRF 130 135 15

GRF 25309.7 25 30 9.7 GRF 75 80 15 75 80 15.0 GRF 135 140 9.7 135 140 9.7

GRF 27 32 9.7 27 32 9.7 GRF 80 85 9.7 80 85 9.7 GRF 135 140 15 135 140 15.0

GRF 30 359.7 30 35 9.7 GRF 80 85 15 80 85 15.0 GRF 140 145 9.7 140 145 9.7

GRF 35409.7 35 40 9.7 GRF 8590 9.7 85 90 9.7 GRF 140 145 15 140 145 15.0

GRF 36 41 9.7 36 41 9.7 GRF 85 90 15 85 90 15.0 GRF 145 150 9.7 145 150 9.7

GRF 36 41 15 36 41 15.0 GRF 90 95 9.7 90 95 9.7 GRF 145 150 15 145 150 15.0

GRF 37 42 9.7 37 42 9.7 GRF 90 95 15 90 95 15.0 GRF 150 155 9.7 150 155 9.7

GRF 4045 9.7 40 45 9.7 GRF 94 99 9.7 94 99 9.7 GRF 150 155 15 150 155 15.0 L
GRF 45 50 9.7 45 50 9.7 GRF 95 100 9.7 95 100 9.7 GRF 155 160 9.7 155 160 9.7 04
GRF 50 55 9.7 50 55 9.7 GRF 95 100 15 95 100 15.0 GRF 155 160 15 155 160 15.0 ©
GRF 50 55 15 50 55 15.0 GRF 100 105 9.7 100 105 9.7 GRF 160 165 9.7 160 165 9.7

GRF 55 60 9.7 55 60 9.7 GRF 100 105 15 100 105 15.0 GRF 160 165 15 160 165 15.0

GRF 55 60 15 55 60 15.0 GRF 105 110 9.7 105 110 9.7 GRF 165 170 15 165 170 15.0

GRF 56 61 9.7 56 61 9.7 GRF 105 110 15 105 110 15.0 GRF 170 175 9.7 170 175 9.7

GRF 58 63 9.7 58 63 9.7 GRF 110 115 9.7 110 115 9.7 GRF 170 175 15 170 175 15.0

GRF 58 63 15 58 63 15.0 GRF 110 115 15 110 115 15.0 GRF 175 180 9.7 175 180 9.7

GRF 60 65 9.7 60 65 9.7 GRF 115 120 9.7 115 120 9.7 GRF 175 180 15 175 180 15.0

GRF 60 65 15 60 65 15.0 GRF 115 120 15 115 120 15.0 GRF 180 185 9.7 180 185 9.7

GRF 63 68 9.7 63 68 9.7 GRF 120 125 9.7 120 125 9.7 GRF 180 185 15 180 185 15.0

GRF 65 70 9.7 65 70 9.7 GRF 120 125 15 120 125 15.0 GRF 185 190 9.7 185 190 9.7

GRF 65 70 15 65 70 15.0 GRF 125 130 9.7 125 130 9.7 GRF 185 190 15 185 190 15.0

GRF 7075 9.7 70 75 9.7 GRF 125 130 15 125 130 15.0 GRF 190 195 15 190 195 15.0

GRF 70 75 15 70 75 15.0 GRF 130 135 9.7 130 135 9.7 GRF 195 200 9.7 195 200 9.7
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SPLITRODAND PISTONGUIDERING

- —
—_

d D -y _ - . __ __ _

GRF 195 200 15

15.0
GRF 200 205 15 200 205 15.0
GRF 240 245 15 240 245 15.0
GRF 255 260 15 255 260 15.0

449
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244



dihe D1He9 . dl h8 D1He9 . dihe D1He .

GRB 15 20 6.3
GRB 20256.3
GRB 25306.3
GRB 30356.3
GRB 30358.1
GRB 3035 9.7
GRB 35406.3
GRB 35408.1
GRB 35409.7
GRB 4045 6.3
GRB 40458.1
GRB 4045 9.7
GRB 40 45 15

GRB 45506.3
GRB 45508.1
GRB 4550 9.7
GRB 45 50 15

GRB 5055 6.3
GRB 5055 8.1
GRB 5055 9.7
GRB 50 55 15

GRB 5560 6.3
GRB 55608.1
GRB 5560 9.7

20
25
30
30
30
35
35
35
40
40
40
40
45
45
45
45
50
50
50
50
55
55
55

dl

25
30
35
35
35
40
40
40
45
45
45
45
50
50
50
50
55
55
55
55
60
60
60

6.3
6.3
6.3
8.1
9.7
6.3
8.1
9.7
6.3
8.1
9.7
15.0
6.3
8.1
9.7
15.0
6.3
8.1
9.7
15.0
6.3
8.1
9.7

GRB 55 60 15

GRB 60 65 6.3
GRB 6065 8.1
GRB 60 65 9.7
GRB 60 65 15

GRB 6570 6.3
GRB65708.1
GRB 65 709.7
GRB 65 70 15

GRB 7075 6.3
GRB 7075 8.1
GRB 7075 9.7
GRB 70 75 15

GRB 7580 6.3
GRB 7580 8.1
GRB 7580 9.7
GRB 75 80 15

GRB 80858.1
GRB 80 85 9.7
GRB 80 85 15

GRB 85908.1
GRB 8590 9.7
GRB 8590 15

GRB90958.1

60
60
60
60
65
65
65
65
70
70
70
70
75
75
75
75
80
80
80
85
85
85
90

65
65
65
65
70
70
70
70
75
75
75
75
80
80
80
80
85
85
85
90
90
90
95

15.0
6.3
8.1
9.7

15.0
6.3
8.1
9.7

15.0
6.3
8.1
9.7

15.0
6.3
8.1
9.7

15.0
8.1
9.7

15.0
8.1
9.7

15.0
8.1

GRB 90 95 9.7
GRB 90 95 15
GRB 95 100 8.1
GRB 95 100 9.7
GRB 95 100 15
GRB 100 105 8.1
GRB 100 105 9.7
GRB 100 105 15
GRB 105 110 8.1
GRB 105 110 9.7
GRB 105 110 15
GRB 110 115 8.1
GRB 110 115 9.7
GRB 110 115 15
GRB 115 120 8.1
GRB 115 120 9.7
GRB 115 120 15
GRB 120 125 8.1
GRB 120 125 9.7
GRB 120 125 15
GRB 125 130 8.1
GRB 125 130 9.7
GRB 125 130 15
GRB 130 135 9.7

SPLITRODAND PISTONGUIDERING

GRB

90

95

95

95
100
100
100
105
105
105
110
110
110
115
115
115
120
120
120
125
125
125
130

95
100
100
100
105
105
105
110
110
110
115
115
115
120
120
120
125
125
125
130
130
130
135

15.0
8.1
9.7

15.0
8.1
9.7

15.0
8.1
9.7

15.0
8.1
9.7

15.0
8.1
9.7

15.0
8.1
9.7

15.0
8.1
9.7

15.0
9.7

GRB
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SPLITRODAND PISTONGUIDERING

. — GRB

d D - - d D
( J
1h8

GRB 130 135 15 15.0 GRB 165 170 9.7

GRB 135 140 9.7 135 140 9.7 GRB 165 170 15 165 170 15.0

GRB 135 140 15 135 140 15.0 GRB 170 175 9.7 170 175 9.7

GRB 140 145 9.7 140 145 9.7 GRB 170 175 15 170 175 15.0

GRB 140 145 15 140 145 15.0 GRB 175 180 9.7 175 180 9.7

GRB 145 150 9.7 145 150 9.7 GRB 175 180 15 175 180 15.0

GRB 145 150 15 145 150 15.0 GRB 180 185 9.7 180 185 9.7

GRB 150 155 9.7 150 155 9.7 GRB 180 185 15 180 185 15.0
) GRB 150 155 15 150 155 15.0 GRB 185 190 9.7 185 190 9.7
o GRB 155 160 9.7 155 160 9.7 GRB 185 190 15 185 190 15.0
w GRB 155 160 15 155 160 15.0 GRB 190 195 15 190 195 15.0

GRB 160 165 9.7 160 165 9.7 GRB 195 200 15 195 200 15.0

GRB 160 165 15 160 165 15.0
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(GUIDERINGSTRIFFOFITCUTTO SIZEORBYMETER

_ - MRB

T - T B
R e A
| T |
| ]
C nn T - 5+ ET & 5% % T "

T AN N N ™ S T AR

MRB 15032 1.0+ 15 MRB 25097 2.0+ 6.0
MRB 15062 1.5 6.2 1.5+35 MRB 25120 2.5 12.0 2.0+6.0
MRB 15063 15 6.3 15+35 MRB 25125 2.5 12,5 2.0+6.0
MRB 15150 15 15.0 4.0+80 MRB 25128 2.5 12.8 2.0+6.0
MRB 15250 15 25.0 6.0 + 8.0 MRB 25150 25 15.0 4.0+80
MRB 20042 2.0 4.2 1.0+2.0 MRB 25200 25 20.0 45+8.0
MRB 20063 2.0 6.3 15+35 MRB 25250 2.5 25.0 6.0+ 8.0
MRB 20081 2.0 8.1 2.0+5.0 MRB 25300 2.5 30.0 6.0 +9.0
MRB 20097 2.0 9.7 20+5.0 MRB 30097 3.0 9.7 2.0+6.0 oM
MRB 20150 2.0 15.0 4.0+8.0 MRB 30128 3.0 12.8 2.0+6.0 nd
MRB 20200 2.0 20.0 45+80 MRB 30150 3.0 15.0 4.0+80 =
MRB 20250 2.0 25.0 6.0 -+ 8.0 MRB 30192 3.0 19.2 4.0+ 8.0
MRB 20300 2.0 30.0 6.0 +9.0 MRB 30200 3.0 20.0 45+8.0
MRB 25042 25 4.2 1.0+2.0 MRB 30250 3.0 25.0 6.0+ 8.0
MRB 25056 2.5 5.6 1.0+2.0 MRB 30300 3.0 30.0 6.0+9.0
MRB 25063 2.5 6.3 1.5+ 35 MRB 30350 3.0 35.0 6.0+ 9.0
MRB 25081 2.5 8.1 20+5.0 MRB 30400 3.0 40.0 6.0 +9.0
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SPLITGUIDERINGFORPLUNGER YLINDER

FSP

\
i
i
i
i
i
i
i
i
i
i
i
i
i
i
|
i
i
i
|
- o .
)
\

<|>

ST NN N N O ™ S B N

FSP 25 16 12 13.0 FSP 65 55 15 16.0
FSP 30 20 12 30 20 13.0 FSP 6557 8 65 57 9.0
FSP 33.5 24.5 12 335 245 13.0 FSP 70 60 19 70 60 20.0
FSP 3525 12 35 25 13.0 FSP 75 65 12 75 65 13.0
FSP 40 30 12 40 30 13.0 FSP 75 65 15 75 65 16.0
FSP 42 32 12 42 32 13.0 FSP 80 71 10 80 71 11.0
FSP 45 35 12 45 35 13.0 FSP 85 75 15 85 75 16.0
FSP 49418 49 41 9.0 FSP 92 83 10 92 83 11.0
FSP 49.9 40.92 11.7 49.9 40.92 12.7 FSP 95 86 10 g5 86 11.0 o
FSP 50 40 15 50 40 16.0 FSP 100 90 15 100 90 16.0 n
FSP 54.5 45 19 54.5 45 20.0 FSP 112 102 12 112 102 13.0 L
FSP 5545 15 55 45 16.0 FSP 120 110 15 120 110 16.0
FSP 60 45 15 60 45 16.0 FSP 131 121 14 131 121 15.0
FSP 60 50 15 60 50 16.0 FSP 152 140 16 152 140 17.0
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ENDLESRINGWITHA CIRCULARROSSECTION O-RNG

Codps L coaco | c |o [ LR Lon | o [ W codes lowce | o e il st ler | v |

OR 004 2007 1.78 1.78 2 5 OR 023 2106 26.70 1.78 30.1 26.9

OR 005 2010 2.57 1.78 2.5 2.5 5.6 2.9 6 OR 024 2112 28.30 1.78 2.5 28 31.1 28.9 32
OR 006 2012 2.90 1.78 25 3 6.1 2.9 6 OR 025 2118 29.87 1.78 25 30 33.1 29.9 33
OR 007 2015 3.68 1.78 2.5 4 7.1 3.9 7 OR 026 2125 31.47 1.78 25 32 35.1 31.9 35
OR 008 2018 4.47 1.78 25 4.5 7.6 4.9 8 OR 027 2131 33.05 1.78 25 33 36.1 33.9 37
OR 009 2021 5.28 1.78 2.5 5 8.1 5.9 9 OR 028 2137 34.65 1.78 2.5 35 38.1 34.9 38
OR 010 2025 6.07 1.78 25 6 9.1 6.9 10 OR 029 2150 37.82 1.78 25 38 41.1 37.9 41
OR 610 106 6.75 1.78 25 7 10.1 6.9 10 OR 030 2162 41.00 1.78 25 41 44.1 41.9 45
OR 011 2031 7.65 1.78 25 8 111 7.9 11 OR 031 2175 44.17 1.78 25 44 47.1 44.9 48
OR 611 108 8.73 1.78 2.5 9 121 8.9 12 OR 032 2187 47.35 1.78 2.5 48 51.1 47.9 51
OR 012 2037 9.25 1.78 25 9 121 9.9 13 OR 033 2200 50.52 1.78 25 50 53.1 50.9 54
OR 013 2043 10.82 1.78 25 11 14.1 10.9 14 OR 034 2212 53.70 1.78 25 54 57.1 54.9 58
OR 806 114 11.11 1.78 25 11 141 11.9 15 ORO035 2225 56.87 1.78 25 57 60.1 57.9 61
OR 014 2050 12.42 1.78 2.5 13 16.1 12.9 16 OR 036 2237 60.05 1.78 2.5 60 63.1 60.9 64
OR 015 2056 14.00 1.78 25 14 171 14.9 18 OR 037 2250 63.22 1.78 25 63 66.1 63.9 67
OR 016 2062 15.60 1.78 25 16 19.1 15.9 19 ORO038 2262 66.40 1.78 2.5 66 69.1 66.9 70
OR 017 2068 17.17 1.78 25 17 20.1 17.9 21  ORO039 2275 69.57 1.78 25 70 73.1 70.9 74
OR 018 2075 18.77 1.78 2.5 19 22.1 18.9 22 ORO040 2287 72.75 1.78 2.5 73 76.1 73.9 7
OR 019 2081 20.35 1.78 25 21 24.1 20.9 24 ORO041 2300 75.92 1.78 25 76 79.1 76.9 80
OR 020 2087 21.95 1.78 2.5 22 25.1 22.9 26 ORO042 2325 82.27 1.78 25 82 85.1 82.9 86
OR 021 2093 23.52 1.78 25 24 27.1 23.9 27 ORO043 2350 88.62 1.78 25 89 92.1 88.9 92
OR 022 2100 25.12 1.78 25 25 28.1 25.9 29 ORO044 2375 94.97 1.78 25 95 98.1 95.9 99

* according to AS 568 A regulation

.

OR
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ENDLESRINGWITHA CIRCULARROSSECTION O-RNG

Codps L coaco | ¢ Lo [l R Low | o | QY codes lowce | o e il Lse [er | v ]

OR 045 2400 101.32 1.78 104.1 101.9 OR 116 3075 18.72 2.62 23.5 195
OR 046 2425 107.67 1.78 2.5 108 111.1 108.9 112 OR 117 3081 20.29 2.62 3.5 20 24.5 20.5 25
OR 047 2450 114.02 1.78 25 114 117.1 114.9 118 OR 812 128 20.63 2.62 3.5 21 25.5 21.5 26
OR 048 2475 120.37 1.78 2.5 120 123.1 120.9 124 OR 118 3087 21.89 2.62 35 22 26.5 225 27
OR 049 2500 126.72 1.78 25 125 128.1 125.9 129 OR 813 130 22.22 2.62 3.5 22 26.5 22.5 27
OR 050 2525 133.07 1.78 2.5 133 136.1 133.9 137 OR 119 3093 23.47 2.62 35 24 28.5 24.5 29
OR 814 132 23.81 2.62 3.5 24 28.5 24.5 29
OR 107 - 5.23 2.62 35 55 10 6 105 OR 120 3100 25.07 2.62 35 25 29.5 255 30
OR 108 = 6.02 2.62 3.5 6 105 6.5 11 OR 121 3106 26.64 2.62 35 27 315 27.5 32
OR 109 - 7.60 2.62 35 8 125 8.5 13 OR 122 3112 28.24 2.62 35 28 32.5 28.5 33
OR 110 3037 9.19 2.62 35 9 135 105 15 OR 123 3118 29.82 2.62 3.5 30 34.5 30.5 35
OR 613 112 9.92 2.62 3.5 10 145 105 15 OR 124 3125 31.42 2.62 35 32 36.5 325 37
OR 111 3043 10.77 2.62 35 11 155 115 16 OR 125 3131 32.99 2.62 3.5 33 37.5 33.5 38
OR 614 115 11.91 2.62 35 12 16.5 125 17 OR 126 3137 34.60 2.62 35 35 39.5 35.5 40
@) OR 112 3050 12.37 2.62 3.5 125 17 135 18 OR 127 3143 36.14 2.62 3.5 36 40.5 36.5 41
Py OR 615 117 13.10 2.62 35 13 175 135 18 OR 128 3150 37.77 2.62 35 38 42.5 38.5 43
OR 113 3056 13.94 2.62 35 14 18.5 145 19 OR 129 3156 39.34 2.62 3.5 40 44.5 40.5 45
OR 616 119 15.08 2.62 35 15 195 155 20 OR 130 3162 40.95 2.62 35 41 45.5 41.5 46
OR 114 3062 15.54 2.62 35 155 20 16.5 21 OR131 3168 42.52 2.62 3.5 43 47.5 43.5 48
OR 809 121 15.88 2.62 35 16 20.5 16.5 21 OR 132 3175 44.12 2.62 35 44 48.5 44.5 49
OR 115 3068 17.12 2.62 35 17 21.5 175 22 OR133 3181 45.69 2.62 3.5 46 50.5 46.5 51
OR 617 123 17.86 2.62 35 18 22.5 18.5 23 OR134 3187 47.30 2.62 35 48 52.5 48.5 53

* according to AS 568 A regulation
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OR 135
OR 136
OR 137
OR 138
OR 139
OR 140
OR 141
OR 142
OR 143
OR 144
OR 145
OR 146
OR 147
OR 148
OR 149
OR 150
OR 151
OR 152
OR 153
OR 154
OR 155
OR 156

3193
3200
3206
3212
3218
3225
3231
3237
3243
3250
3256
3262
3268
3275
3281
3287
3300
3325
3350
3375
3400
3425

48.90
50.47
52.07
53.65
55.25
56.82
58.42
60.00
61.60
63.17
64.77
66.35
67.95
69.52
71.12
72.69
75.87
82.22
88.57
94.92
101.27
107.62

* according to AS 568 A regulation

— -
\
——————————— R S - — z{ M
| LV
- —_
-_ i
2.62 3.5 49 53.5 49.5 54 OR 157 3450
2.62 35 51 55.5 51.5 56 OR 158 3475
2.62 35 52 56.5 52.5 57  OR 159 3500
2.62 3.5 54 58.5 54.5 59 OR 160 3525
2.62 3.5 55 59.5 56.5 61 OR161 3550
2.62 3.5 57 61.5 57.5 62 OR 162 3575
2.62 35 59 63.5 59.5 64 OR 163 3600
2.62 3.5 60 64.5 60.5 65 OR 164 3625
2.62 3.5 62 66.5 62.5 67 OR 165 3650
2.62 35 63 67.5 63.5 68 OR 166 3675
2.62 35 65 69.5 65.5 70 OR 167 3700
2.62 3.5 67 71.5 67.5 72 OR 168 3725
2.62 3.5 68 72,5 68.5 73 OR 169 3750
2.62 3.5 70 74.5 70.5 75 OR 170 3775
2.62 35 71 75.5 71.5 76 OR 171 3800
2.62 3.5 73 77.5 73.5 78 OR 172 3825
2.62 3.5 76 80.5 77.5 82 OR 173 3850
2.62 3.5 82 86.5 83.5 88 OR174 3875
2.62 35 89 93.5 89.5 94 OR175 3900
2.62 3.5 95 99.5 96.5 101
2.62 3.5 101 105.5 102.5 107 OR 204 4036
2.62 35 108 1125 108.5 113 OR 205 4042

113.97
120.33
126.67
133.00
139.38
145.72
152.07
158.43
164.78
171.13
177.48
183.83
190.18
196.53
202.88
209.23
215.58
221.93
228.28

9.12
10.69

2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62
2.62

3.53
3.53

3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5
3.5

4.5
4.5

114
120
127
133
139
146
152
158
165
171
178
184
190
197
203
210
215
222
228

10
11

118.5
1245
131.5
137.5
143.5
150.5
156.5
162.5
169.5
175.5
182.5
188.5
1945
201.5
207.5
214.5
219.5
226.5
2325

16.2
17.2

1155
1215
127.5
133.5
140.5
146.5
153.5
159.5
165.5
1725
178.5
185.5
1915
197.5
204.5
210.5
215.5
223.5
229.5

10.8
11.8

120
126
132
138
145
151
158
164
170
177
183
190
196
202
209
215
220
228
234

17
18
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ENDLESRINGWITHA CIRCULARROSSECTION O-RNG

Codps L caco ¢ Lo [l R Lon | o [ W codes looice | a e Ll LSt Ler | v |

OR 206 4050 12.29 3.53 19.2 13.8 OR 224 4175 44.04 3.53 51.2 44.8
OR 207 4055 13.87 3.53 4.5 14 20.2 14.8 21 OR 827 149 44.45 3.53 4.5 45 51.2 44.8 51
OR 208 4061 15.47 3.53 4.5 16 22.2 16.8 23 OR 828 150 46.04 3.53 4.5 46 52.2 46.8 53
OR 209 4067 17.04 3.53 4.5 17 23.2 18.8 25 OR 225 4187 47.22 3.53 4.5 48 54.2 47.8 54
OR 210 4075 18.64 3.53 4.5 19 25.2 19.8 26 OR 829 152 47.63 3.53 4.5 48 54.2 47.8 54
OR 211 4081 20.22 3.53 4.5 20 26.2 21.8 28 OR 830 153 49.21 3.53 4.5 49 55.2 49.8 56
OR 212 4087 21.82 3.53 4.5 22 28.2 22.8 29 OR 226 4200 50.39 3.53 4.5 51 57.2 51.8 58
OR 213 4093 23.40 3.53 4.5 23 29.2 23.8 30 ORB831 155 50.80 3.53 4.5 51 57.2 51.8 58
OR 214 4100 24.99 3.53 4.5 25 31.2 25.8 32 OR832 156 52.39 3.53 4.5 52 58.2 53.8 60
OR 618 134 25.80 3.53 4.5 26 32.2 26.8 33 OR227 4212 53.57 3.53 4.5 54 60.2 54.8 61
OR 215 4106 26.58 3.53 4.5 27 33.2 27.8 34 OR833 158 53.98 3.53 4.5 54 60.2 54.8 61
OR 216 4112 28.17 3.53 4.5 28 34.2 28.8 35 ORB834 159 55.56 3.53 4.5 56 62.2 55.8 62
OR 217 4118 29.75 3.53 4.5 30 36.2 30.8 37 OR228 4225 56.74 3.53 4.5 57 63.2 57.8 64
OR 218 4125 31.34 3.53 4.5 31 37.2 31.8 38 ORBS835 161 57.15 3.53 4.5 57 63.2 57.8 64
@) OR 219 4131 32.92 3.53 4.5 33 39.2 33.8 40 OR 836 162 58.74 3.53 4.5 59 65.2 58.8 65
Py OR 220 4137 34.52 3.53 4.5 35 41.2 35.8 42  OR 229 4237 59.92 3.53 4.5 60 66.2 60.8 67
OR 221 4143 36.09 3.53 4.5 36 42.2 36.8 43 OR 837 164 60.33 3.53 4.5 60 66.2 60.8 67
OR 222 4150 37.69 3.53 4.5 38 44.2 38.8 45 OR 838 165 61.91 3.53 4.5 62 68.2 62.8 69
OR 824 144 39.69 3.53 4.5 40 46.2 39.8 46  OR 230 4250 63.09 3.53 4.5 64 70.2 63.8 70
OR 223 4162 40.87 3.53 4.5 42 48.2 41.8 48 OR 839 167 63.50 3.53 4.5 64 70.2 63.8 70
OR 825 146 41.28 3.53 4.5 42 48.2 41.8 48 OR 840 168 65.09 3.53 4.5 65 71.2 65.8 72
OR 826 147 42.86 3.53 4.5 43 49.2 43.8 50 OR231 4262 66.27 3.53 4.5 67 73.2 66.8 73

* according to AS 568 A regulation
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OR 841
OR 842
OR 232
OR 843
OR 844
OR 233
OR 845
OR 846
OR 234
OR 235
OR 236
OR 237
OR 238
OR 239
OR 240
OR 241
OR 242
OR 243
OR 244
OR 245
OR 246
OR 247

170
171
4275
173
174
4287
176
177
4300
4312
4325
4337
4350
4362
4375
4387
4400
4412
4425
4437
4450
4462

66.68
68.26
69.44
69.85
71.44
72.62
73.03
74.61
75.79
78.97
82.14
85.32
88.49
91.67
94.84
98.02
101.19
104.37
107.54
110.72
113.89
117.07

* according to AS 568 A regulation
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3.53 4.5 67 73.2 66.8 73 OR 248 4475
3.53 4.5 68 74.2 68.8 75  OR 249 4487
3.53 4.5 70 76.2 70.8 77  OR 250 4500
3.53 4.5 70 76.2 70.8 77 OR 251 4512
3.53 4.5 72 78.2 71.8 78 OR 252 4525
3.53 4.5 73 79.2 73.8 80 OR 253 4537
3.53 4.5 73 79.2 73.8 80 OR 254 4550
3.53 4.5 75 81.2 74.8 81 OR 255 4562
3.53 4.5 76 82.2 76.8 83 OR 256 4575
3.53 4.5 79 85.2 79.8 86 OR 257 4587
3.53 4.5 82 88.2 82.8 89 OR 258 4600
3.53 4.5 85 91.2 85.8 92 OR 259 4625
3.53 4.5 89 95.2 88.8 95 OR 260 4650
3.53 4.5 92 98.2 92.8 99 OR261 4675
3.53 4.5 95 101.2 95.8 102 OR 262 4700
3.53 4.5 98 104.2 98.8 105 OR 263 4725
3.53 4.5 101 107.2 101.8 108 OR 264 4750
3.53 4.5 105 1112 104.8 111 OR 265 4775
3.58 4.5 108 114.2 107.8 114 OR 266 4800
3.53 4.5 111 117.2 111.8 118 OR 267 4825
3.53 4.5 114 120.2 114.8 121 OR 268 4850
3.53 4.5 117 123.2 117.8 124  OR 269 4875

120.24
123.42
126.59
129.77
132.94
136.12
139.29
142.47
145.64
148.82
151.99
158.34
164.69
171.04
177.39
183.74
190.09
196.44
202.79
209.14
215.49
221.84

3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53
3.53

4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5

120
123
127
130
133
136
140
143
146
149
152
159
165
172
178
184
190
197
203
210
216
222

126.2
129.2
133.2
136.2
139.2
142.2
146.2
149.2
152.2
155.2
158.2
165.2
171.2
178.2
184.2
190.2
196.2
203.2
209.2
216.2
222.2
228.2

120.8
123.8
126.8
129.8
133.8
136.8
139.8
142.8
145.8
148.8
152.8
158.8
165.8
171.8
177.8
183.8
190.8
196.8
203.8
209.8
215.8
221.8

127
130
133
136
140
143
146
149
152
155
159
165
172
178
184
190
197
203
210
216
222
228
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ENDLESRINGWITHA CIRCULARROSSECTION O-RNG

ST RN RN NIRRT IO = O T N T

OR 270 4900 228.19 3.53 235.2 228.8 OR 316 21.99 5.34 7 31.4 23.6
OR 271 4925 234.54 3.53 4.5 235 241.2 234.8 241 OR 317 - 23.17 5.34 7 24 33.4 24.6 34
OR 272 4950 240.89 3.53 4.5 241 247.2 241.8 248 OR 318 - 24.77 5.34 7 26 35.4 26.6 36
OR 273 4975 247.24 3.53 4.5 248 254.2 247.8 254 OR 319 - 26.34 5.34 7 27 36.4 27.6 37
OR 274 41000 253.59 3.53 4.5 254 260.2 253.8 260 OR 320 = 27.97 5.34 7 28 37.4 29.6 39
OR 275 41050 266.29 3.53 4.5 267 273.2 267.8 274 OR 321 - 29.52 5.34 7 30 39.4 31.6 41
OR 276 41100 278.99 3.53 4.5 280 286.2 280.8 287 OR 322 - 31.12 5.34 7 31 40.4 32.6 42
OR 277 41150 291.69 3.53 4.5 292 298.2 293.8 300 OR 323 - 32.69 5.34 7 33 42.4 34.6 44
OR 278 41200 304.39 3.53 4.5 305 311.2 305.8 312 OR 324 = 34.29 5.34 7 35 44.4 35.6 45
OR 279 41300 329.79 3.53 4.5 330 336.2 331.8 338 OR 325 6150 37.47 5.34 7 38 47.4 38.6 48
OR 280 41400 355.19 3.53 4.5 355 361.2 356.8 363 OR 326 6162 40.65 5.34 7 41 50.4 42.6 52
OR 281 41500 380.59 3.53 4.5 381 387.2 382.8 389 OR 327 6175 43.82 5.34 7 44 53.4 45.6 55
OR 282 41600 405.26 3.53 4.5 406 412.2 406.8 413 OR 328 6187 47.00 5.34 7 47 56.4 48.6 58
OR 283 41700 430.66 3.53 4.5 431 437.2 431.8 438 OR 329 6200 50.16 5.34 7 50 59.4 51.6 61
@) OR 330 6212 53.34 5.34 7 53 62.4 54.6 64
Py OR 309 - 10.47 5.34 7 11 20.4 12.6 22 OR 331 6225 56.52 5.34 7 57 66.4 58.6 68
OR 310 = 12.07 5.34 7 12 21.4 13.6 23 OR 332 6237 59.69 5.34 7 60 69.4 60.6 70
OR 311 - 13.64 5.34 7 14 23.4 15.6 25 OR 333 6250 62.87 5.34 7 63 72.4 63.6 73
OR 312 = 15.24 5.34 7 16 25.4 16.6 26 OR 334 6262 66.04 5.34 7 66 75.4 67.6 7
OR 313 - 16.82 5.34 7 17 26.4 18.6 28 OR 335 6275 69.22 5.34 7 69 78.4 70.6 80
OR 314 = 18.42 5.34 7 19 28.4 20.6 30 OR 336 6287 72.39 5.34 7 73 82.4 73.6 83
OR 315 - 19.99 5.34 7 20 294 21.6 31 OR 619 178 74.63 5.34 7 75 84.4 75.6 85

* according to AS 568 A regulation
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ENDLESRINGWITHA CIRCULARROSSECTION O-RNG

CENETE RN RN NN T O = N I T O

OR 337 6300 75.57 5.34 7 85.4 76.6 OR 862 123.80 5.34 7 133.4 125.6

OR 338 6312 78.74 5.34 7 79 88.4 80.6 90 OR 353 - 126.37 5.34 7 127 136.4 127.6 137
OR 620 181 79.77 5.34 7 80 89.4 81.6 91 OR 863 206 127.00 5.34 7 127 136.4 127.6 137
OR 339 6325 81.92 5.34 7 82 91.4 82.6 92 OR 354 - 129.54 5.34 7 130 139.4 130.6 140
OR 340 6337 85.09 5.34 7 85 94.4 85.6 95 OR 864 208 130.20 5.34 7 130 139.4 130.6 140
OR 341 6350 88.27 5.34 7 88 97.4 88.6 98 OR 355 - 132.72 5.34 7 133 142.4 133.6 143
OR 621 185 89.69 5.34 7 90 99.4 90.6 100 OR 865 210 133.40 5.34 7 134 143.4 135.6 145
OR 342 6362 91.44 5.34 7 92 101.4 92.6 102 OR 356 - 135.90 5.34 7 137 146.4 137.6 147
OR 343 6375 94.62 5.34 7 95 104.4 95.6 105 OR 866 213 136.50 5.34 7 137 146.4 137.6 147
OR 344 6387 97.79 5.34 7 98 107.4 98.6 108 OR 357 - 139.07 5.34 7 140 149.4 140.6 150
OR 622 189 100.00 5.34 7 100 109.4 100.6 110 OR 867 215 139.70 5.34 7 140 149.4 140.6 150
OR 345 6400 100.97 5.34 7 101 110.4 101.6 111  OR 358 - 142.24 5.34 7 143 152.4 143.6 153
OR 346 6412 104.14 5.34 7 104 113.4 105.6 115 OR 868 217 142.90 5.34 7 143 152.4 143.6 153
OR 347 6425 107.32 5.34 7 107 116.4 108.6 118  OR 359 - 145.42 5.34 7 146 155.4 146.6 156
OR 623 193 109.50 5.34 7 110 119.4 110.6 120 OR 869 219 146.10 5.34 7 146 155.4 146.6 156
OR 348 6437 110.50 5.34 7 111 120.4 111.6 121 OR 360 - 148.60 5.34 7 150 159.4 150.6 160
OR 349 6450 113.67 5.34 7 114 123.4 115.6 125 OR 870 221 149.20 5.34 7 150 159.4 150.6 160
OR 350 - 116.84 5.34 7 117 126.4 118.6 128 OR 361 6600 151.77 5.34 7 152 161.4 153.6 163
OR 860 199 117.50 5.34 7 118 127.4 118.6 128 OR 362 6625 158.12 5.34 7 158 167.4 159.6 169
OR 351 - 120.02 5.34 7 121 130.4 122.6 132 OR 363 6645 164.47 5.34 7 165 174.4 165.6 175
OR 861 201 120.70 5.34 7 121 130.4 122.6 132 OR 364 6670 170.82 5.34 7 171 180.4 172.6 182
OR 352 - 123.20 5.34 7 124 133.4 123.6 133 OR 365 6700 177.17 5.34 7 178 187.4 178.6 188

* according to AS 568 A regulation

|

OR

259



|
/

- i
—_— —

OR 366 6720 183.52 5.34 7 184 193.4 185.6 195 OR 388 61900 481.40 5.34 7 482 4914 4846 494
OR 367 6745 189.87 5.34 7 190 199.4 190.6 200 OR 389 62000 506.80 5.34 7 507 516.4 509.6 519
OR 368 6775 196.22 5.34 7 196 205.4 197.6 207  OR 390 62100 532.20 5.34 7 532 541.4 534.6 544
OR 369 6795 202.57 5.34 7 202 211.4 203.6 213 OR 391 - 557.60 5.34 7 558 567.4 560.6 570
OR 370 6820 208.92 5.34 7 209 218.4 210.6 220 OR 392 = 582.68 5.34 7 585 594.4  585.6 595
OR 371 6850 215.27 5.34 7 215 224.4 216.6 226 OR 393 - 608.08 5.34 7 610 619.4 610.6 620
OR 372 6870 221.62 5.34 7 222 231.4 222.6 232 OR 394 s 633.48 5.34 7 635 644.4 635.6 645
OR 373 6895 227.97 5.34 7 228 237.4 229.6 239 OR 395 - 658.88 5.34 7 660 669.4 660.6 670
OR 374 6920 234.32 5.34 7 234 243.4 235.6 245

OR 375 6945 240.67 5.34 7 241 250.4 242.6 252  OR 425 8450 113.67 6.99 9.5 114 126.2 114.8 127
OR 376 6975 247.02 5.34 7 247 256.4 248.6 258 OR 624 197 114.70 6.99 9.5 115 127.2 115.8 128
OR 377 6995 253.37 5.34 7 253 262.4 255.6 265 OR 426 8462 116.84 6.99 9.5 117 129.2 117.8 130
OR 378 61050 266.07 5.34 7 266 275.4 267.6 277 OR 427 8475 120.02 6.99 9.5 120 132.2 122.8 135
OR 379 61100 278.77 5.34 7 280 289.4 280.6 290 OR 428 8487 123.20 6.99 9.5 123 135.2 124.8 137
OR 380 61150 291.47 5.34 7 292 301.4 293.6 303 OR 625 204 124.60 6.99 9.5 125 137.2 125.8 138
OR 381 61200 304.17 5.34 7 304 313.4 305.6 315 OR429 8500 126.37 6.99 9.5 126 138.2 127.8 140
OR 382 61300 329.57 5.34 7 330 339.4 330.6 340 OR 430 8512 129.54 6.99 9.5 130 1422 130.8 143
OR 383 61400 354.97 5.34 7 355 364.4 355.6 365 OR431 8525 132.72 6.99 9.5 133 145.2 133.8 146
OR 384 61500 380.37 5.34 7 380 389.4 382.6 392 OR 626 211 134.50 6.99 9.5 135 147.2 135.8 148
OR 385 61600 405.26 5.34 7 405 414.4 406.6 416 OR 432 8537 135.90 6.99 9.5 136 148.2 137.8 150
OR 386 61700 430.66 5.34 7 431 4404 4326 442 OR 433 8550 139.07 6.99 9.5 139 151.2 140.8 153
OR 387 61800 456.06 5.34 7 456 4654  458.6 468 OR 434 8562 142.24 6.99 9.5 142 154.2 143.8 156

* according to AS 568 A regulation
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OR 435
OR 436
OR 437
OR 872
OR 438
OR 627
OR 874
OR 439
OR 628
OR 876
OR 440
OR 878
OR 441
OR 880
OR 442
OR 882
OR 443
OR 884
OR 444
OR 886
OR 445
OR 674

8575
8587
8600
223
8625
225
226
8650
228
229
8675
231
8700
233
8725
235
8750
237
8775
239
8800
8825

145.42
148.60
151.77
155.60
158.12
159.50
161.90
164.47
166.70
168.30
170.82
174.60
177.17
181.00
183.52
187.30
189.87
193.70
196.22
200.00
202.57
208.92

* according to AS 568 A regulation
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6.99 9.5 145 157.2 147.8 160 OR 446 8850
6.99 9.5 149 161.2 149.8 162 ORG676 8875
6.99 9.5 152 164.2 152.8 165 OR 447 8900
6.99 9.5 156 168.2 157.8 170 OR 678 8925
6.99 98 158 170.2 159.8 172 OR 448 8950
6.99 9.5 160 172.2 160.8 173 OR 680 8975
6.99 9.5 162 1742 162.8 175 OR 449 81000
6.99 9.5 165 177.2 165.8 178 OR 682 81025
6.99 9.5 167 179.2 167.8 180 OR 450 81050
6.99 9.5 168 180.2 169.8 182 OR 684 81075
6.99 9.5 170 182.2 171.8 184 OR 451 81100
6.99 9.5 175 187.2 175.8 188 OR 686 81125
6.99 9i5 178 190.2 178.8 191 OR 452 81150
6.99 9.5 180 192.2 182.8 195 OR 688 81175
6.99 9.5 184 196.2 184.8 197 OR 453 81200
6.99 9.5 188 200.2 187.8 200 OR 454 81250
6.99 95 190 202.2 190.8 203 OR 455 81300
6.99 9.5 194 206.2 194.8 207 OR 456 81350
6.99 9.5 196 208.2 197.8 210 OR 457 81400
6.99 9.5 200 212.2 201.8 214 OR 458 81450
6.99 9.5 203 215.2 203.8 216 OR 459 81500
6.99 9.5 210 222.2 209.8 222 OR 460 81550

215.27
221.62
227.97
234.32
240.67
247.00
253.30
259.70
266.07
272.40
278.77
285.10
291.47
297.80
304.17
316.87
329.57
342.27
354.97
367.67
380.37
393.07

6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99
6.99

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

215
222
230
235
240
248
255
260
265
273
280
285
292
300
305
318
330
342
355
370
380
393

227.2
234.2
2422
247.2
252.2
260.2
267.2
272.2
277.2
285.2
292.2
297.2
304.2
312.2
317.2
330.2
342.2
354.2
367.2
382.2
392.2
405.2

217.8
222.8
229.8
237.8
242.8
247.8
257.8
262.8
267.8
273.8
282.8
287.8
292.8
302.8
307.8
317.8
332.8
342.8
357.8
367.8
382.8
397.8

230
235
242
250
255
260
270
275
280
286
295
300
305
315
320
330
345
355
370
380
395
410
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OR 461 81600 405.26 6.99 417.2 407.8 420
OR 462 81650 417.96 6.99 9.5 418 430.2 419.8 432
OR 463 81700 430.66 6.99 9.5 431 443.2 432.8 445
OR 464 81750 443.36 6.99 9.5 445 457.2 447.8 460
OR 465 81800 456.06 6.99 9.5 458 470.2 457.8 470
OR 466 81850 468.76 6.99 9.5 470 482.2 467.8 480
OR 467 81900 481.46 6.99 9.5 483 495.2 482.8 495
OR 468 81950 494.16 6.99 9.5 495 507.2 497.8 510
OR 469 82000 506.86 6.99 9.5 508 520.2 507.8 520
OR 470 82100 532.26 6.99 9.5 535 547.2 532.8 545
OR 471 82200 557.66 6.99 9.5 560 572.2 557.8 570
OR 472 82300 582.68 6.99 9.5 580 592.2 587.8 600

* according to AS 568 A regulation




Metric O-Ring

OR 1,15X1
OR 1,5X1
OR 1,8X1
OR 2X1
OR 2,5X1
OR 3X1
OR 3,5X1
OR 4X1
OR 4,5X1
OR 5X1
OR 5,5X1
OR 6X1
OR 6,5X1
OR 7X1
OR 7,5X1
OR 8X1
OR 8,5X1
OR 9X1
OR 9,5X1
OR 10X1
OR 10,5X1
OR 11X1

1.15
1.5
1.8

2
25
3
3.5
4
4.5
5
5.5
6
6.5
7
7.5
8
8.5
9
9.5
10
10.5
11

P PP RrRPRPRPRPRpRRPRPRPRRRPRPRPRRRPRPRPRRPR

1.4
14
1.4
1.4
14
14
1.4
1.4
14
14
1.4
1.4
14
1.4
1.4
14
14
1.4
1.4
1.4
1.4
1.4

1

15

1.8

25

3.5

4.5

0

6.5

7.5

8.5

95
10

11
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OR 11,5X1 11.5 1 1.4 11 124 126 14
OR 12X1 12 1 1.4 12 134 126 14
2.4 1.8 3.2 OR 12,5X1 12.5 1 14 12 134 136 15
2.9 2.1 3.5 OR 13X1 13 1 1.4 13 144 136 15
3.2 2.4 3.8 OR 13,5X1 135 1 1.4 13 144 146 16
3.4 2.6 4 OR 14X1 14 1 1.4 14 154 146 16
3.9 3.1 4.5 OR 14,5X1 14.5 1 14 14 154 156 17
4.4 3.6 5 OR 15,5X1 15.5 1 14 15 164 16.6 18
4.9 4.1 5.5 OR 16X1 16 1 1.4 16 174 16.6 18
5.4 4.6 6 OR 16,5X1 16.5 1 14 16 174 176 19
5.9 5.1 6.5 OR 17X1 17 1 1.4 17 184 176 19
6.4 5.6 7 OR 17,5X1 17.5 1 14 17 184 186 20
6.9 6.1 7.5 OR 18X1 18 1 1.4 18 194 186 20
7.4 6.6 8 OR 18,5X1 18.5 1 14 18 194 19.6 21
7.9 7.1 8.5 OR 19X1 19 1 1.4 19 204 19.6 21
8.4 7.6 9 OR 19,5X1 19.5 1 1.4 19 204 206 22
8.9 8.1 9.5 OR 20X1 20 1 1.4 20 214 206 22
9.4 8.6 10 OR 20,5X1 20.5 1 14 20 214 216 23
9.9 9.1 105 OR 21X1 21 1 1.4 21 224 216 23
10.4 9.6 11 OR 21,5X1 21.5 1 14 21 224 226 24
109 101 115 OR 22X1 22 1 1.4 22 234 226 24
11.4 10.6 12 OR 22,5X1 22.5 1 14 22 234 236 25
114 111 125 OR23X1 23 1 1.4 23 244 236 25
124 116 13 OR 23,5X1 23.5 1 14 23 244 246 26

OR 24X1
OR 24,5X1
OR 25X1
OR 26X1
OR 27X1
OR 28X1
OR 29X1
OR 30X1
OR 34,4X1
OR 35X1
OR 36X1
OR 36,5X1
OR 38X1
OR 38,5X1
OR 40X1
OR 45X1
OR 74X1
OR 90X1
OR 94X1
OR 137X1

OR 1,5X1,5
OR 1,85X1,5
OR 2X1,5

24
24.5
25
26
27
28
29
30
34.4
35
36
36.5
38
38.5
40
45
74
90
94
137

15
1.85
2

PR RPRPRPRRPpPRPpPRPRRPpRREPRRRRERLR

15
15
1.5

1.4
1.4
14
14
1.4
14
14
14
1.4
14
14
1.4
1.4
1.4
14
14
1.4
14
14
1.4

24
24
25
26
27
28
29
30
34
35
36
36
38
38
40
45
74
90
94
137

15
1.9
2

254
254
26.4
27.4
28.4
294
30.4
31.4
354
36.4
374
37.4
39.4
39.4
41.4
46.4
75.4
914
954
138.4

3.9
4.3
4.4

24.6
25.6
25.6
26.6
27.6
28.6
29.6
30.6
35.6
35.6
36.6
37.6
38.6
39.6
40.6
45.6
74.6
90.6
94.6
137.6

2.1
25
2.6

26
27
27
28
29
30
31
32
37
37
38
39
40
41
42
47
76
92
96

139

4.5
4.9
5
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OR 2,5X1,5
OR 2,8X1,5
OR 3X1,5
OR 3,5X1,5
OR 4X1,5
OR 4,5X1,5
OR 5X1,5
OR 5,5X1,5
OR 6,5X1,5
OR 7X1,5
OR 7,5X1,5
OR 8X1,5
OR 8,5X1,5
OR 9X1,5
OR 9,5X1,5
OR 10X1,5
OR 10,5X1,5
OR 11X1,5
OR 11,5X1,5
OR 12X1,5
OR 12,5X1,5
OR 13X1,5
OR 13,5X1,5
OR 14X1,5

25
2.8

3.5

4.5

5.5
6.5

7.5

8.5

9.5
10
10.5
11
115
12
12.5
13
13.5
14

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
1.5
1.5
15
15
1.5
1.5
15
15
15

NPpNPDDNMNPPDPNMNPpDDNMNPODNDMNPOOPNPODODNDDNOYMDNDNNDDDNDDDNDDON

2.5
2.8

3.5

4.5

5.5
6.5

7.5

8.5

9.5
10
10
11
11
12
12
13
13
14
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4.9 3.1 5.5 OR 14,5X1,5 145 15 2 14 164 156 18
5.2 3.4 5.8 OR 15X1,5 15 15 2 15 174 156 18
5.4 3.6 6 OR 15,5X1,5 15.5 15 2 15 174 16.6 19
5.9 4.1 6.5 OR 16X1,5 16 15 2 16 184 16.6 19
6.4 4.6 7 OR 16,5X1,5 16.5 15 2 16 184 17.6 20
6.9 51 7.5 OR 17X1,5 17 15 2 17 194 176 20
7.4 5.6 8 OR 17,5X1,5 175 15 2 17 194 186 21
7.9 6.1 8.5 OR 18X1,5 18 15 2 18 204 186 21
89 71 95 OR185X15 185 15 2 18 204 196 22
9.4 7.6 10 OR 19X1,5 19 15 2 19 214 196 22
9.9 81 105 OR19,5X1,5 195 15 2 19 214 20.6 23
104 8.6 11 OR 20X1,5 20 15 2 20 224 206 23
10.9 9.1 115 OR20,5X1,5 205 15 2 20 224 216 24
11.4 9.6 12 OR 21X1,5 21 15 2 21 234 216 24
119 101 125 ORZ21,5X1,5 215 15 2 21 234 226 25
124 10.6 13 OR 22X1,5 22 15 2 22 244 226 25
124 111 135 ORZ22,5X1,5 225 15 2 22 244 236 26
134 116 14 OR 23X1,5 23 15 2 23 254 236 26
13.4 126 15 OR 23,5X1,5 235 15 2 23 254 246 27
144 126 15 OR 24X1,5 24 15 2 24 264 246 27
144 13.6 16 OR 24,5X1,5 245 15 2 24 264 256 28
154 136 16 OR 25X1,5 25 15 2 25 274 256 28
154 146 17 OR 25,5X1,5 255 15 2 25 274 26.6 29
16.4 146 17 OR 26X1,5 26 15 2 26 284 26.6 29

OR 26,5X1,5
OR 27X1,5
OR 27,5X1,5
OR 28X1,5
OR 28,5X1,5
OR 29X1,5
OR 29,5X1,5
OR 30X1,5
OR 30,5X1,5
OR 31X1,5
OR 31,5X1,5
OR 32X1,5
OR 32,5X1,5
OR 33X1,5
OR 33,5X1,5
OR 34X1,5
OR 34,5X1,5
OR 35X1,5
OR 35,5X1,5
OR 36X1,5
OR 36,5X1,5
OR 37X1,5
OR 37,5X1,5
OR 38X1,5

26.5
27
27.5
28
28.5
29
29.5
30
30.5
31
315
32
325
33
335
34
345
35
355
36
36.5
37
375
38

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

NNONMNPONNPOODNPODNMNPPDNPODDNMNPDRNPDDNPDNNDDNNDDNDD

26
27
27
28
28
29
29
30
30
31
31
32
32
33
33
34
34
35
35
36
36
37
37
38

28.4
294
29.4
30.4
30.4
314
314
32.4
324
334
334
34.4
34.4
354
354
36.4
36.4
374
374
38.4
38.4
394
39.4
40.4

27.6
27.6
28.6
28.6
29.6
29.6
30.6
30.6
31.6
31.6
32.6
32.6
33.6
33.6
34.6
34.6
35.6
35.6
36.6
36.6
37.6
37.6
38.6
38.6



OR 38,5X1,5 385

OR 39X1,5

OR 39,5X1,5

OR 40X1,5
OR 41X1,5
OR 42X1,5
OR 43X1,5
OR 44X1,5
OR 45X1,5
OR 46X1,5
OR 47X1,5
OR 48X1,5
OR 49X1,5
OR 50X1,5
OR 51X1,5
OR 52X1,5
OR 53X1,5
OR 54X1,5
OR 55X1,5
OR 56X1,5
OR 57X1,5
OR 58X1,5
OR 59X1,5
OR 60X1,5

39

39.5

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

NN NDNDNNDNNDNDNMNDNDNDMNNODMNDNDNNDMNMNDNDNNDNNDMODNDD

38
39
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
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404 39.6 42 OR 61X1,5 61 15 2 61 634 616 64
414 39.6 42 OR 62X1,5 62 15 2 62 644 62.6 65
41.4 40.6 43 OR 63X1,5 63 15 2 63 654 63.6 66
42.4 40.6 43 OR 64X1,5 64 15 2 64 664 64.6 67
43.4 416 44 OR 65X1,5 65 15 2 65 67.4 65.6 68
44.4 426 45 OR 66X1,5 66 15 2 66 68.4 66.6 69
454 43.6 46 OR 67X1,5 67 15 2 67 69.4 67.6 70
46.4 446 a7 OR 68X1,5 68 15 2 68 704 68.6 71
474 456 48 OR 69X1,5 69 15 2 69 714 69.6 72
48.4 46.6 49 OR 70X1,5 70 15 2 70 724 70.6 73
49.4 476 50 OR 71X1,5 71 15 2 71 734 716 74
50.4 48.6 51 OR 72X1,5 72 15 2 72 744 726 75
514 49.6 52 OR 73X1,5 73 15 2 73 754 736 76
52.4 50.6 53 OR 74X1,5 74 15 2 74 764 746 77
53.4 51.6 54 OR 75X1,5 75 15 2 7% 774 75.6 78
544 526 55 OR 76X1,5 76 15 2 76 78.4 76.6 79
554 53.6 56 OR 77X1,5 77 15 2 77 794 776 80
56.4 54.6 57 OR 78X1,5 78 1.5 2 78 80.4 78.6 81
57.4 55.6 58 OR 79X1,5 79 15 2 79 814 796 82
58.4 56.6 59 OR 80X1,5 80 15 2 80 824 806 83
59.4 57.6 60 OR 81X1,5 81 15 2 81 834 816 84
60.4 58.6 61 OR 82X1,5 82 15 2 82 844 826 85
61.4 59.6 62 OR 83X1,5 83 15 2 83 854 836 86
62.4 60.6 63 OR 84X1,5 84 15 2 84 86.4 84.6 87

OR 85X1,5
OR 87X1,5
OR 88X1,5
OR 89X1,5
OR 90X1,5
OR 91X1,5
OR 92X1,5
OR 93X1,5
OR 94X1,5
OR 95X1,5
OR 96X1,5
OR 97X1,5
OR 98X1,5
OR 99X1,5
OR 100X1,5
OR 105X1,5
OR 132X1,5

OR 2,7X1,6
OR 3,1X1,6
OR 4,1X1,6
OR 5,1X1,6
OR 5,2X1,6
OR 6,1X1,6

85
87
88
89
90
91
92
93
94
95
96
97
98
99
100
105
132

2.7
3.1
4.1
51
5.2
6.1

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
1.5
15

1.6
1.6
1.6
1.6
1.6
1.6

N NNDNMNDNNMNDNDNDNDNDNDMDNMNDNNMDNDDNDNDDNDNDN

2.1
2.1
2.1
2.1
2.1

85
87
88
89
90
91
92
93
94
95
96
97
98
99
100
105
132

2.7
3.1

(26 BN

87.4
89.4
90.4
91.4
92.4
93.4
94.4
95.4
96.4
97.4
98.4
99.4
100.4
101.4
102.4
107.4
134.4

5.2
5.6
6.5
7.5
7.5
8.5

85.6
87.6
88.6
89.6
90.6
91.6
92.6
93.6
94.6
95.6
96.6
97.6
98.6
99.6
100.6
105.6
132.6

3.4
3.8

~N o O

88
90
91
92
93
94
95
96
97
98
99
100
101
102
103
108
135

5.9
6.3
7.5
8.5
8.5
9.5

265
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OR 7,1X1,6

OR 9,1X1,6

OR 9,5X1,6

OR 10,1X1,6
OR 11,1X1,6
OR 12,1X1,6
OR 13,1X1,6
OR 14,1X1,6
OR 15,1X1,6
OR 17,1X1,6
OR 18,1X1,6
OR 19,1X1,6
OR 22,1X1,6
OR 25,1X1,6
OR 27,1X1,6
OR 29,1X1,6
OR 32,1X1,6
OR 35,1X1,6
OR 37,1X1,6

OR 2,5X2
OR 3X2
OR 3,5X2
OR 4X2

7.1

9.1

9.5
10.1
111
12.1
13.1
141
15.1
171
18.1
191
22.1
25.1
27.1
29.1
32.1
35.1
37.1

2.5

BI5

1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6

NN N

2.1
2.1
2.1
2.1
21
2.1
21
2.1
2.1
2.1
21
2.1
21
2.1
2.1
2.1
2.1
2.1
2.1

2.7
2.7
2.7
2.7

7
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9.5 8 105 OR 4,5X2 4.5 2 2.7 4.5 7.8 5.2 8.5
11.5 10 125 OR 5X2 5 2 2.7 5 8.3 5.7 9
12 105 13 OR5,5X2 5.5 2 2.7 5.5 8.8 6.2 9.5
12.5 11 135 OR6X2 6 2 2.7 6 9.3 6.7 10
135 125 15 OR 6,5X2 6.5 2 2.7 6.5 9.8 7.2 105
145 135 16 OR7X2 7 2 2.7 7 103 7.7 11
155 145 17  OR 7,5X2 7.5 2 2.7 75 108 82 115
16.5 155 18 OR8X2 8 2 2.7 8 113 8.7 12
175 16.5 19 OR 8,5X2 8.5 2 2.7 85 118 9.2 125
195 185 21 OR9X2 9 2 2.7 9 123 9.7 13
20.5 195 22  OR9,5X2 9.5 2 2.7 95 128 102 135
215 205 23 OR 10X2 10 2 2.7 10 133 107 14
245 235 26 OR 10,5X2 10.5 2 2.7 10 133 11.7 15
275 26.5 29 OR 11X2 11 2 2.7 11 143 117 15
295 285 31 OR 11,5X2 11.5 2 2.7 11 143 127 16
315 305 33  OR 12X2 12 2 2.7 12 153 127 16
345 335 36 OR 12,5X2 12.5 2 2.7 12 153 13.7 17
375 36.5 39 OR 13X2 13 2 2.7 13 163 137 17
395 385 41  OR 13,5X2 135 2 2.7 13 163 147 18
OR 14X2 14 2 2.7 14 173 147 18
5.8 3.2 6.5 OR 14,5X2 14.5 2 2.7 14 173 157 19
6.3 3.7 7 OR 15X2 15 2 2.7 15 183 157 19
6.8 4.2 7.5 OR 15,5X2 15.5 2 2.7 15 183 16.7 20
7.3 4.7 8 OR 16X2 16 2 2.7 16 193 16.7 20

OR 16,5X2
OR 17X2
OR 17,5X2
OR 18X2
OR 18,5X2
OR 19X2
OR 19,5X2
OR 20X2
OR 20,5X2
OR 21X2
OR 21,5X2
OR 22X2
OR 22,5X2
OR 23X2
OR 23,5X2
OR 24X2
OR 24,5X2
OR 25X2
OR 25,5X2
OR 26X2
OR 26,5X2
OR 27X2
OR 27,5X2
OR 28X2

16.5
17
17.5
18
18.5
19
19.5
20
20.5
21
21.5
22
22.5
23
23.5
24
24.5
25
25.5
26
26.5
27
27.5
28

NN NMNPDDNPOONMNPDPNPODDNMNPDPNNDODNMNPDNPDDNNDDNND

2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7

16
17
17
18
18
19
19
20
20
21
21
22
22
23
23
24
24
25
25
26
26
27
27
28

19.3
20.3
20.3
21.3
21.3
22.3
22.3
23.3
23.3
24.3
243
25.3
25.3
26.3
26.3
27.3
27.3
28.3
28.3
29.3
29.3
30.3
30.3
31.3

17.7
17.7
18.7
18.7
19.7
19.7
20.7
20.7
21.7
21.7
22.7
22.7
23.7
23.7
24.7
24.7
25.7
25.7
26.7
26.7
27.7
27.7
28.7
28.7

21
21
22
22
23
23
24
24
25
25
26
26
27
27
28
28
29
29
30
30
31
31
32
32



OR 28,5X2
OR 29X2
OR 29,5X2
OR 30X2
OR 30,5X2
OR 31X2
OR 31,5X2
OR 32X2
OR 32,5X2
OR 33X2
OR 33,5X2
OR 34X2
OR 34,5X2
OR 35X2
OR 35,5X2
OR 36X2
OR 36,5X2
OR 37X2
OR 37,5X2
OR 38X2
OR 38,5X2
OR 39X2
OR 39,5X2
OR 40X2

285
29
29.5
30
30.5
31
315
32
325
33
33.5
34
34.5
35
35.5
36
36.5
37
37.5
38
38.5
39
39.5
40

NP NP NMNPODNPOONMPDPNPOODNMPDPNNPODNMNPDNPDDNNDDNDND

2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7

28
29
29
30
30
31
31
32
32
33
33
34
34
35
35
36
36
37
37
38
38
39
39
40
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313 29.7 33 OR 41X2 41 2 2.7 41 443 417 45
323 297 33 OR 42X2 42 2 2.7 42 453 427 46
323 30.7 34 OR 43X2 43 2 2.7 43 46.3 43.7 47
333 307 34 OR 44X2 44 2 2.7 44 473 447 48
333 317 35 OR 44,5X2 445 2 2.7 44 473 457 49
343 317 35 OR 45X2 45 2 2.7 45 483 457 49
343 327 36 OR 46X2 46 2 2.7 46 493 46.7 50
353 327 36 OR 47X2 47 2 2.7 47 503 477 51
353 337 37 OR 48X2 48 2 2.7 48 513 487 52
36.3 33.7 37 OR 49X2 49 2 2.7 49 523 49.7 53
36.3 34.7 38 OR 50X2 50 2 2.7 50 533 50.7 54
373 347 38 OR 51X2 51 2 2.7 51 543 517 55
373 357 39 OR 52X2 52 2 2.7 52 553 527 56
383 357 39 OR 53X2 53 2 2.7 53 56.3 53.7 57
38.3 36.7 40 OR 54X2 54 2 2.7 54 573 547 58
393 36.7 40 OR 55X2 55 2 2.7 55 583 557 59
393 37.7 41 OR 56X2 56 2 2.7 56 59.3 56.7 60
40.3 377 41 OR 57X2 57 2 2.7 57 603 57.7 61
40.3 38.7 42 OR 58X2 58 2 2.7 58 61.3 58.7 62
41.3 387 42 OR 59X2 59 2 2.7 59 623 597 63
41.3 39.7 43 OR 60X2 60 2 2.7 60 63.3 60.7 64
42.3 39.7 43 OR 61X2 61 2 2.7 61 643 61.7 65
42.3 40.7 44 OR 62X2 62 2 2.7 62 653 62.7 66
43.3 40.7 44 OR 63X2 63 2 2.7 63 66.3 63.7 67

OR 64X2
OR 65X2
OR 66X2
OR 67X2
OR 68X2
OR 69X2
OR 70X2
OR 71X2
OR 72X2
OR 73X2

OR 73,5X2

OR 74X2
OR 75X2
OR 76X2
OR 77X2
OR 78X2
OR 79X2
OR 80X2
OR 81X2
OR 82X2
OR 83X2
OR 84X2
OR 85X2
OR 86X2

64
65
66
67
68
69
70
71
72
73

73.5

74
75
76
7
78
79
80
81
82
83
84
85
86

NN NDNDNDNDNDNDNNMNDNDNNMNNNMPDDNDMNDNDMNNMNNDNNMNNNDDNDN

2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7

64
65
66
67
68
69
70
71
72
73
73
74
75
76
7
78
79
80
81
82
83
84
85
86

67.3
68.3
69.3
70.3
71.3
72.3
73.3
74.3
75.3
76.3
76.3
77.3
78.3
79.3
80.3
81.3
82.3
83.3
84.3
85.3
86.3
87.3
88.3
89.3

64.7
65.7
66.7
67.7
68.7
69.7
70.7
71.7
72.7
73.7
74.7
74.7
75.7
76.7
7.7
78.7
79.7
80.7
81.7
82.7
83.7
84.7
85.7
86.7

68
69
70
71
72
73
74
75
76
7
78
78
79
80
81
82
83
84
85
86
87
88
89
90

267
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OR 87X2 87
OR 88X2 88
OR 89X2 89
OR 90X2 90
OR 91X2 91
OR 92X2 92
OR 93X2 93
OR 94X2 94
OR 95X2 95
OR 96X2 96
OR 97X2 97
OR 98X2 98
OR 99X2 99
OR 100X2 100
OR 104X2 104
OR 106X2 106
OR 110X2 110
OR 112X2 112
OR 118,5X2 1185
OR 120X2 120
OR 125X2 125
OR 128X2 128
OR 132X2 132
OR 143X2 143

N NN NDNPODNPNDNNMNDNDNNMDNDNDMDNDNDDNDNDMDNDNDNNDNDNDNDDNDNDN

2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7
2.7

87
88
89
90
91
92
93
94
95
96
97
98
99
100
104
106
110
112
118
120
125
128
132
143
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90.3 87.7 91 OR 143,5X2 1435 2 2.7 143 146.3 144.7 148
91.3 88.7 92 OR 180X2 180 2 2.7 180 183.3 181.7 185
92.3 897 93 OR 195X2 195 2 2.7 195 1983 196.7 200
93.3 90.7 94 OR 234X2 234 2 2.7 230 2333 236.7 240
943 917 95
95.3 927 96 OR 3,3X2,4 3.3 2.4 3.2 3.3 7.3 4.1 8.1
96.3 93.7 97 OR 3,6X2,4 3.6 2.4 3.2 35 7.5 4.4 8.4
97.3 947 98 OR 4,3X2,4 4.3 2.4 3.2 4.3 8.3 5.5 9.5
98.3 95.7 99 OR 4,6X2,4 4.6 2.4 3.2 4.6 8.6 5.5 9.5
99.3 96.7 100 OR 5,3X2,4 5.3 2.4 3.2 5 9 6.5 105
100.3 97.7 101 OR 5,5X2,4 5.5 2.4 3.2 5.5 9.5 6.5 105
101.3 98.7 102 OR 5,6X2,4 5.6 2.4 3.2 55 9.5 6.5 105
102.3 99.7 103 OR 6,3X2,4 6.3 2.4 3.2 6 10 75 115
103.3 100.7 104 OR6,6X2,4 6.6 2.4 3.2 6.5 105 75 115
107.3 104.7 108 OR 7,3X2,4 7.3 2.4 3.2 7 11 85 125
109.3 106.7 110 OR 7,5X2,4 7.5 2.4 3.2 75 115 85 125
113.3 110.7 114 OR 7,6X2,4 7.6 2.4 3.2 75 115 85 125
1153 1127 116 OR8,3X2,4 8.3 2.4 3.2 8 12 9.5 135
121.3 119.7 123 OR 8,6X2,4 8.6 2.4 3.2 85 125 9.5 135
123.3 120.7 124 OR9,3X2,4 9.3 2.4 3.2 9 13 105 145
128.3 125.7 129 OR9,6X2,4 9.6 2.4 3.2 95 135 105 145
131.3 128.7 132 OR10,3X2,4 103 2.4 3.2 10 14 115 155
1353 1327 136 OR10,5X2,4 105 2.4 3.2 10 14 12 16
146.3 143.7 147 OR 10,6X2,4 10.6 2.4 3.2 10 14 12 16

OR 11,3X2,4
OR 11,5X2,4
OR 11,6X2,4
OR 12,3X2,4
OR 12,6X2,4
OR 13,3X2,4
OR 13,5X2,4
OR 13,6X2,4
OR 14,3X2,4
OR 14,5X2,4
OR 14,6X2,4
OR 15,3X2,4
OR 15,5X2,4
OR 15,6X2,4
OR 16,3X2,4
OR 16,6X2,4
OR 17,3X2,4
OR 17,5X2,4
OR 17,6X2,4
OR 18,6X2,4
OR 19,3X2,4
OR 19,6X2,4
OR 20,3X2,4
OR 20,5X2,4

11.3
11.5
11.6
12.3
12.6
13.3
13.5
13.6
14.3
14.5
14.6
15.3
15.5
15.6
16.3
16.6
17.3
17.5
17.6
18.6
19.3
19.6
20.3
20.5

2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4

3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
8.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2

11
11
11
12
12
13
13
13
14
14
14
15
15
15
16
16
17
17
17
18
19
19
20
20

15
15
15
16
16
17
17
17
18
18
18
19
19
19
20
20
21
21
21
22
23
23
24
24

13
13
13
14
14
15
15
15
16
16
16
17
17
17
18
18
19
19
19
20
21
21
22
22

17
17
17
18
18
19
19
19
20
20
20
21
21
21
22
22
23
23
23
24
25
25
26
26



OR 21,3X2,4
OR 21,5X2,4
OR 21,6X2,4
OR 22,3X2,4
OR 23,5X2,4
OR 24,5X2,4
OR 24,6X2,4
OR 25X2,4

OR 25,3X2,4
OR 27,3X2,4
OR 27,5X2,4
OR 27,6X2,4
OR 29,6X2,4
OR 31,6X2,4
OR 33X2,4

OR 33,3X2,4
OR 34,6X2,4
OR 37,6X2,4
OR 39,6X2,4
OR 41,6X2,4
OR 44,6X2,4
OR 49,6X2,4
OR 51,6X2,4
OR 54,6X2,4

21.3
215
21.6
22.3
235
245
24.6

25
25.3
27.3
275
27.6
29.6
31.6

33
33.3
34.6
37.6
39.6
41.6
44.6
49.6
51.6
54.6

2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4
2.4

3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2
3.2

21
21
21
22
23
24
24
25
25
27
27
27
29
31
33
33
34
37
39
4
44
49
51
54

25
25
25
26
27
28
28
29
29
31
31
31
33
35
37
37
38
41
43
45
48
53
55

23
23
23
24
25
26
26
26
27
29
29
29
31
33
34
35
36
39
41
43
46
51
53

\
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27 ORS57,6X2,4 576 24 32 57 61 59 63
27 ORB59,6X2,4 59.6 24 32 59 63 61 65
27 ORG616X2,4 616 24 32 6L 65 63 67
28 ORG64,6X2,4 646 24 32 64 68 66 70
29 ORG67,6X2,4 676 24 32 67 71 69 73
30 ORG69,6X2,4 696 24 32 69 73 71 75
30

30  OR4X2,5 4 25 33 4 82 48 9
31  ORB5X2,5 5 25 33 5 92 58 10
33 OR55X25 55 25 33 55 97 63 105
33 ORG6X2,5 6 25 33 6 102 68 11
33 OR65X25 65 25 33 65 107 7.3 115
35 OR7X25 7 25 33 7 112 78 12
37 OR75X25 75 25 33 75 117 83 125
38 ORB8X2,5 8 25 33 8 122 88 13
39 ORS85X25 85 25 33 85 127 93 135
40 ORO9X2,5 9 25 33 9 132 98 14
43 OR95X25 95 25 33 95 137 103 145
45 OR 10X2,5 10 25 33 10 142 108 15
47 OR10,5X2,5 105 25 33 10 142 118 16
50 OR 11X2,5 11 25 33 11 152 118 16
5 ~OR11,5X2,5 115 25 33 11 152 128 17
57 OR 12X2,5 12 25 33 12 162 128 17
60 OR 13X2,5 13 25 33 13 172 138 18

58

56

OR 13,5X2,5
OR 14X2,5
OR 14,5X2,5
OR 15X2,5
OR 15,5X2,5
OR 16X2,5
OR 17X2,5
OR 17,5X2,5
OR 18X2,5
OR 19X2,5
OR 19,5X2,5
OR 20X2,5
OR 20,5X2,5
OR 21X2,5
OR 21,5X2,5
OR 22X2,5
OR 22,5X2,5
OR 23X2,5
OR 24X2,5
OR 24,5X2,5
OR 25X2,5
OR 26X2,5
OR 27X2,5
OR 28X2,5

13.5
14
14.5
15
15.5
16
17
17.5
18
19
19.5
20
20.5
21
21.5
22
22.5
23
24
24.5
25
26
27
28

2.5
2.5
25
2.5
2.5
25
25
2.5
2.5
2.5
25
2.5
2.5
2.5
25
2.5
2.5
2.5
25
2.5
2.5
2.5
25
2.5

3.3
3.3
3:3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3

13
14
14
15
15
16
17
17
18
19
19
20
20
21
21
22
22
23
24
24
25
26
27
28

17.2
18.2
18.2
19.2
19.2
20.2
21.2
21.2
22.2
23.2
23.2
24.2
24.2
25.2
25.2
26.2
26.2
27.2
28.2
28.2
29.2
30.2
31.2
32.2

14.8
14.8
15.8
15.8
16.8
16.8
17.8
18.8
18.8
19.8
20.8
20.8
21.8
21.8
22.8
22.8
23.8
23.8
24.8
25.8
25.8
26.8
27.8
28.8

19
19
20
20
21
21
22
23
23
24
25
25
26
26
27
27
28
28
29
30
30
31
32
33
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OR 29X2,5
OR 29,5X2,5
OR 30X2,5
OR 30,5X2,5
OR 31X2,5
OR 32X2,5
OR 32,5X2,5
OR 33X2,5
OR 33,5X2,5
OR 34X2,5
OR 35X2,5
OR 35,5X2,5
OR 36X2,5
OR 37X2,5
OR 38X2,5
OR 39X2,5
OR 40X2,5
OR 41X2,5
OR 42X2,5
OR 43X2,5
OR 44X2,5
OR 45X2,5
OR 46X2,5
OR 47X2,5

29
29.5
30
30.5
31
32
325
33
335
34
35
355
36
37
38
39
40
41
42
43
44
45
46
a7

2.5
25
25
2.5
2.5
25
25
2.5
2.5
25
25
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5

8.8
3.3
3.3
3.3
8.8
3.3
3.3
3.3
3.3
3.3
3.3
3.3
8.8
3.3
3.3
3.3
8.8
3.3
3.3
3.3
S
3.3
3.3
3.3

29
29
30
30
31
32
32
33
33
34
35
35
36
37
38
39
40
41
42
43
44
45
46
47
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332 2938 34 OR 48X2,5 48 2.5 3.3 48 522 488
33.2 308 35 OR49X2,5 49 2.5 3.3 49 532 498
342 308 35 OR 50X2,5 50 2.5 3:3 50 542 50.8
342 318 36 ORD50,5X2,5 505 2.5 3.3 50 542 518
352 318 36 OR 51X2,5 51 2.5 3.3 51 552 518
36.2 328 37 OR 52X2,5 52 25 3.3 52 56.2 52.8
36.2 33.8 38 ORD54X2,5 54 25 3:3 54 58.2 548
37.2 338 38 OR 55X2,5 55 2.5 3.3 55 59.2 5538
372 3438 39 OR56X2,5 56 2.5 3.3 56 60.2 56.8
38.2 3438 39 OR 57X2,5 57 2.5 3.3 57 612 578
39.2 358 40 OR 58X2,5 58 25 3.3 58 62.2 58.8
39.2 36.8 41 OR60X2,5 60 2.5 3.3 60 64.2 60.8
40.2 36.8 41 OR 62X2,5 62 2.5 3.3 62 66.2 62.8
41.2 378 42 OR 62X2,5 62 2.5 3.3 62 66.2 62.8
42.2 388 43 OR 63X2,5 63 2.5 3.3 63 67.2 63.8
432 39.8 44 OR 64X2,5 64 2.5 3.3 64 68.2 64.8
442  40.8 45 OR 65X2,5 65 2.5 3.3 65 69.2 6538
45.2 418 46 OR 66X2,5 66 2.5 3.3 66 70.2 66.8
46.2 428 47 OR 67X2,5 67 25 3.3 67 712 67.8
47.2 4338 48 OR 68X2,5 68 2.5 3.3 68 722 68.8
48.2 4438 49 OR 69X2,5 69 2.5 3.3 69 732 698
49.2 458 50 OR 70X2,5 70 2.5 3.3 70 742 708
50.2 46.8 51 OR 71X2,5 71 25 3.3 71 752 718
51.2 478 52 OR 72X2,5 72 2.5 3.3 72 762 728

53
54
55
56
56
57
59
60
61
62
63
65
67
67
68
69
70
71
72
73
74
75
76
7

OR 73X2,5
OR 74X2,5
OR 75X2,5
OR 76X2,5
OR 78X2,5
OR 80X2,5
OR 85X2,5
OR 86X2,5
OR 87X2,5
OR 88X2,5
OR 89X2,5
OR 90X2,5
OR 92X2,5
OR 95X2,5
OR 96X2,5
OR 98X2,5
OR 102X2,5
OR 103X2,5
OR 105X2,5
OR 107X2,5
OR 108X2,5
OR 110X2,5
OR 111X2,5
OR 113X2,5

73
74
75
76
78
80
85
86
87
88
89
90
92
95
96
98
102
103
105
107
108
110
111
113

2.5
2.5
25
2.5
2.5
2.5
25
2.5
2.5
2.5
25
2.5
2.5
2.5
25
2.5
2.5
25
25
2.5
2.5
2.5
25
2.5

3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3

73
74
75
76
78
80
85
86
87
88
89
90
92
95
96
98
102
103
105
107
108
110
111
113

77.2
78.2
79.2
80.2
82.2
84.2
89.2
90.2
91.2
92.2
93.2
94.2
96.2
99.2
100.2
102.2
106.2
107.2
109.2
111.2
112.2
114.2
115.2
117.2

73.8
74.8
75.8
76.8
78.8
80.8
85.8
86.8
87.8
88.8
89.8
90.8
92.8
95.8
96.8
98.8
102.8
103.8
105.8
107.8
108.8
110.8
111.8
113.8

78
79
80
81
83
85
90
91
92
93
94
95
97
100
101
103
107
108
110
112
113
115
116
118



OR 115X2,5
OR 122X2,5
OR 124X2,5
OR 125X2,5
OR 127X2,5
OR 128X2,5
OR 130X2,5
OR 135X2,5
OR 140X2,5
OR 145X2,5
OR 150X2,5
OR 160X2,5

OR 3X3
OR 3,5X3
OR 4X3
OR 4,5X3
OR 5X3
OR 5,5X3
OR 6X3
OR 6,5X3
OR 7X3
OR 7,5X3
OR 8X3

115
122
124
125
127
128
130
135
140
145
150
160

3.5

4.5

5.5

6.5

7.5
8

2.5
2.5
25
2.5
2.5
2.5
25
2.5
2.5
2.5
25
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115
122
124
125
127
128
130
135
140
145
150
160

3.5

4.5

5.5

6.5

7.5

— - B
\
''''''''''' R - — — % G M
LV
T \_

-_ i
119.2 1158 120 OR 8,5X3 8.5 3 4 85 135 95 145
126.2 1228 127 OR9X3 9 3 4 9 14 10 15
128.2 1248 129 OR 9,5X3 9.5 3 4 95 145 105 155
129.2 1258 130 OR 10X3 10 3 4 10 15 11 16
131.2 1278 132 OR 10,5X3 10.5 3 4 10 15 12 17
132.2 1288 133 OR 11X3 11 3 4 11 16 12 17
1342 130.8 135 OR 11,5X3 11.5 3 4 11 16 13 18
139.2 1358 140 OR 12X3 12 3 4 12 17 13 18
1442 1408 145 OR 12,5X3 12.5 3 4 12 17 14 19
149.2 1458 150 OR 13X3 13 3 4 13 18 14 19
1542 150.8 155 OR 13,5X3 135 3 4 13 18 15 20
164.2 160.8 165 OR 14X3 14 3 4 14 19 15 20
OR 14,5X3 14.5 3 4 14 19 16 21
8 4 9 OR 15X3 15 3 4 15 20 16 21
8.5 4.5 9.5 OR 15,5X3 {515 3 4 15 20 17 22
9 5 10 OR 16X3 16 3 4 16 21 17 22
9.8 55 105 OR 16,5X3 16.5 3 4 16 21 18 23
10 6 11 OR 17X3 17 3 4 17 22 18 23
10.5 6.5 115 OR 17,5X3 17.5 3 4 17 22 19 24
11 7 12 OR 18X3 18 3 4 18 23 19 24
11.5 75 125 OR 18,5X3 18.5 3 4 18 23 20 25
12 8 13 OR 18,8X3 18.8 3 4 18 23 20 25
125 85 135 OR 19X3 19 3 4 19 24 20 25
13 9 14 OR 19,2X3 19.2 3 4 19 24 21 26

OR 19,5X3
OR 20X3
OR 20,5X3
OR 21X3
OR 21,5X3
OR 22X3
OR 22,2X3
OR 22,5X3
OR 23X3
OR 23,5X3
OR 24X3
OR 24,2X3
OR 24,5X3
OR 24,6X3
OR 25X3
OR 25,5X3
OR 26X3
OR 26,2X3
OR 26,5X3
OR 27X3
OR 27,5X3
OR 27,5X3
OR 28X3
OR 28,5X3

19.5
20
20.5
21
21.5
22
22.2
225
23
235
24
24.2
24.5
24.6
25
25.5
26
26.2
26.5
27
27.5
27.5
28
28.5
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19
20
20
21
21
22
22
22
23
23
24
24
24
24
25
25
26
26
26
27
27
27
28
28

24
25
25
26
26
27
27
27
28
28
29
29
29
29
30
30
31
31
31
32
32
32
33
33

21
21
22
22
23
23
24
24
24
25
25
26
26
26
26
27
27
28
28
28
29
29
29
30

26
26
27
27
28
28
29
29
29
30
30
31
31
31
31
32
32
33
33
33
34
34
34
35

271



272

OR 29X3
OR 29,2X3
OR 29,5X3
OR 30X3
OR 30,5X3
OR 31X3
OR 31,5X3
OR 32X3
OR 32,2X3
OR 32,5X3
OR 33X3
OR 33,5X3
OR 34X3
OR 34,2X3
OR 34,5X3
OR 35X3
OR 35,2X3
OR 35,5X3
OR 36X3
OR 36,2X3
OR 36,5X3
OR 37X3

29
29.2
29.5

30
30.5

31
315

32
32.2
32.5

33
335

34
34.2
34.5

35
35.2
35.5

36
36.2
36.5

37

OR 37,47X3 37.47

OR 37,5X3

37.5
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29
29
29
30
30
31
31
32
32
32
33
33
34
34
34
35
35
35
36
36
36
37
37
37

34
34
34
35
35
36
36
37
37
37
38
38
39
39
39
40
40
40
41
41
41
42
42

30
31
31
31
32
32
33
33
34
34
34
35
35
36
36
36
37
37
37
38
38
38
39
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35  OR38X3 38 3 4 38 43 39 44
3 OR385X3 385 3 4 38 43 40 45
36  OR39X3 39 3 4 39 44 40 45
36 OR392X3 392 3 4 39 44 41 46
37 OR395X3 395 3 4 39 44 41 46
37 OR40X3 40 3 4 40 45 41 46
38 OR41X3 41 3 4 41 46 42 47
38 OR415X3 415 3 4 41 46 43 48
39 OR42X3 42 3 4 42 47 43 48
39 OR422X3 422 3 4 42 47 44 49
39  OR425X3 425 3 4 42 4T 44 49
40  OR43X3 43 3 4 43 48 44 49
40 ORA43,69X3 4369 3 4 43 48 45 50
41 OR 44X3 44 3 4 44 49 45 50
41  OR442X3 442 3 4 44 49 46 51
41 OR445X3 445 3 4 44 49 46 51
42 OR45X3 45 3 4 45 50 46 51
42 OR 46X3 46 3 4 46 51 47 52
42 OR47X3 47 3 4 471 52 48 53
43 OR48X3 48 3 4 48 53 49 54
43 OR 49X3 49 3 4 49 54 50 55
43 OR495X3 495 3 4 49 54 51 56
44 OR50X3 50 3 4 50 55 51 56
44 ORB50,5X3 505 3 4 5 55 52 57

42

39

OR 51X3 51
OR 52X3 52
OR 53X3 53
OR 53,09X3 53.09
OR 54X3 54
OR 54,5X3 54.5
OR 55X3 55
OR 56X3 56
OR 56,2X3 56.2
OR 57X3 57
OR 58X3 58
OR 59X3 59

OR 59,36X3 59.36
OR 59,5X3 59.5

OR 60X3 60
OR 61X3 61
OR 62X3 62
OR 63X3 63
OR 64X3 64
OR 64,5X3 64.5
OR 65X3 65
OR 66X3 66
OR 67X3 67
OR 68X3 68

W W WWwwwowowowewewwowoweewwwewweewWwww

O O N O N O N O O O O T SO S NS N N O N NG S

51
52
53
53
54
54
55
56
56
57
58
59
59
59
60
61
62
63
64
64
65
66
67
68

56
57
58
58
59
59
60
61
61
62
63
64
64
64
65
66
67
68
69
69
70
71
72
73

52
53
54
55
55
56
56
57
58
58
59
60
61
61
61
62
63
64
65
66
66
67
68
69

57
58
59
60
60
61
61
62
63
63
64
65
66
66
66
67
68
69
70
71
71
72
73
74



OR 69X3
OR 69,5X3
OR 70X3
OR 71X3
OR 72X3
OR 73X3
OR 74X3
OR 74,2X3
OR 74,5X3
OR 75X3
OR 76X3
OR 77X3
OR 78X3
OR 79X3
OR 79,2X3
OR 79,5X3
OR 80X3
OR 81X3
OR 82X3
OR 83X3
OR 84X3
OR 84,5X3
OR 85X3
OR 86X3

69
69.5
70
71
72
73
74
74.2
745
75
76
77
78
79
79.2
795
80
81
82
83
84
84.5
85
86
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69
69
70
71
72
73
74
74
74
75
76
7
78
79
79
79
80
81
82
83
84
84
85
86
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74 70 75 OR 87X3 87 3 4 87 92 88 93
74 71 76 OR 88X3 88 3 4 88 93 89 94
75 71 76 OR 89X3 89 3 4 89 94 90 95
76 72 77 OR 89,5X3 89.5 3 4 89 94 91 96
77 73 78 OR 90X3 90 3 4 90 95 91 96
78 74 79 OR 91X3 91 3 4 91 96 92 97
79 75 80 OR 92X3 92 3 4 92 97 93 98
79 76 81 OR 93X3 93 3 4 93 98 94 99
79 76 81 OR 94X3 94 3 4 94 99 95 100
80 76 81 OR 94,5X3 94.5 3 4 94 99 96 101
81 77 82 OR 95X3 95 3 4 95 100 96 101
82 78 83 OR 96X3 96 3 4 96 101 97 102
83 79 84 OR 97X3 97 3 4 97 102 98 103
84 80 85 OR 98X3 98 3 4 98 103 99 104
84 81 86 OR 99X3 99 3 4 99 104 100 105
84 81 86 OR 99,5X3 99.5 3 4 99 104 101 106
85 81 86 OR 100X3 100 3 4 100 105 101 106
86 82 87 OR 102X3 102 3 4 102 107 103 108
87 83 88 OR 103X3 103 3 4 103 108 104 109
88 84 89 OR 104X3 104 3 4 104 109 105 110
89 85 90 OR 104,5X3 1045 3 4 104 109 106 111
89 86 91 OR 105X3 105 3 4 105 110 106 111
90 86 91 OR 106X3 106 3 4 106 111 107 112
91 87 92 OR 108X3 108 3 4 108 113 109 114

OR 109X3
OR 109,5X3
OR 110X3
OR 112X3
OR 113X3
OR 114X3
OR 114,5X3
OR 115X3
OR 116X3
OR 118X3
OR 119X3
OR 119,5X3
OR 120X3
OR 122X3
OR 123X3
OR 124X3
OR 124,5X3
OR 125X3
OR 126X3
OR 128X3
OR 129X3
OR 129,5X3
OR 130X3
OR 132X3

109
109.5
110
112
113
114
114.5
115
116
118
119
119.5
120
122
123
124
1245
125
126
128
129
129.5
130
132
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109
109
110
112
113
114
114
115
116
118
119
119
120
122
123
124
124
125
126
128
129
129
130
132

114
114
115
117
118
119
119
120
121
123
124
124
125
127
128
129
129
130
131
133
134
134
135
137

110
111
111
113
114
115
116
116
117
119
120
121
121
123
124
125
126
126
127
129
130
131
131
133

115
116
116
118
119
120
121
121
122
124
125
126
126
128
129
130
131
131
132
134
135
136
136
138

273
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OR 134X3
OR 134,5X3
OR 135X3
OR 136X3
OR 137X3
OR 138X3
OR 139X3
OR 139,5X3
OR 140X3
OR 142X3
OR 143X3
OR 144X3
OR 144,5X3
OR 145X3
OR 147X3
OR 148X3
OR 149X3
OR 149,5X3
OR 150X3
OR 151X3
OR 152X3
OR 154X3
OR 154,5X3
OR 160X3

134
134.5
135
136
137
138
139
139.5
140
142
143
144
144.5
145
147
148
149
149.5
150
151
152
154
154.5
160
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134
134
135
136
137
138
139
139
140
142
143
144
144
145
147
148
149
149
150
150
150
150
150
160
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139 135 140 OR 161X3 161 3 4 160 165 165 170
139 136 141 OR 164,5X3 164.5 3 4 160 165 170 175
140 136 141 OR 165X3 165 8 4 165 170 170 175
141 137 142 OR 168X3 168 3 4 165 170 170 175
142 138 143 OR 170X3 170 3 4 170 175 175 180
143 139 144 OR 174X3 174 3 4 170 175 175 180
144 140 145 OR 175X3 175 3 4 175 180 180 185
144 141 146 OR 178X3 178 3 4 175 180 180 185
145 141 146 OR 179X3 179 3 4 175 180 180 185
147 143 148 OR 184X3 184 3 4 180 185 185 190
148 144 149 OR 184,5X3 1845 3 4 180 185 190 195
149 145 150 OR 190X3 190 3 4 190 195 195 200
149 146 151 OR 192X3 192 3 4 190 195 195 200
150 146 151 OR 194X3 194 3 4 190 195 195 200
152 148 153 OR 194,5X3 1945 3 4 190 195 200 205
153 149 154 OR 197,5X3 1975 3 4 195 200 200 205
154 150 155 OR 200X3 200 & 4 200 205 205 210
154 151 156 OR 206X3 206 3 4 205 210 210 215
155 151 156 OR 215X3 215 3 4 215 220 220 225
155 152 157 OR 220X3 220 3 4 220 225 225 230
155 153 158 OR 224X3 224 & 4 220 225 225 230
155 155 160 OR 228X3 228 3 4 225 230 230 235
155 160 165 OR 233X3 233 3 4 230 235 235 240
165 165 170 OR 235X3 235 3 4 235 240 240 245

OR 240X3
OR 248X3
OR 251X3
OR 279X3
OR 280X3
OR 281X3
OR 285X3
OR 310X3
OR 340X3
OR 430X3
OR 450X3

OR 4X4
OR 5X4
OR 6X4
OR 7X4
OR 8X4
OR 9X4
OR 10X4
OR 11X4
OR 12X4
OR 13X4
OR 14X4
OR 15X4

240
248
251
279
280
281
285
310
340
430
450

© 00 N O OB

10
11
12
13
14
15
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5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2

240
245
250
275
280
280
285
310
340
430
450

© 00 N O 0B

11
12
13
14
15

245
250
255
280
285
285
290
315
345
435
455

11
12
13
14
15
16
17
18
19
20
21
22

245
250
255
280
285
285
290
315
345
435
455

250
255
260
285
290
290
295
320
350
440
460

12
13
14
15
16
17
18
19
20
21
22
23



OR 16X4 16
OR 17X4 17
OR 18X4 18
OR 19X4 19
OR 20X4 20
OR 21X4 21
OR 22X4 22
OR 23X4 23
OR 24X4 24
OR 25X4 25
OR 26X4 26
OR 27X4 27
OR 28X4 28
OR 29X4 29
OR 30X4 30
OR 31X4 31
OR 32X4 32
OR 33X4 33
OR 33,5X4 335
OR 34X4 34
OR 35X4 35
OR 36X4 36
OR 37X4 37
OR 38X4 38

A A AN EAEDMBDMAEDEDDDEAELEDDAEDADALDS

5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
33
34
35
36
37
38

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
40
41
42
43
44

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
35
36
37
38
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24 OR 39%X4 39 4 52 39 46 40 47
25  OR 40X4 40 4 52 40 47 41 48
26 OR 41X4 41 4 52 41 48 42 49
27 OR 42X4 42 4 52 42 49 43 50
28 OR43X4 43 4 52 43 50 44 51
29  OR 44X4 44 4 52 44 51 45 52
30 OR45X4 45 4 52 45 52 46 53
31  OR 46X4 46 4 52 46 53 47 54
32  ORA47X4 47 4 52 47 54 48 55
33  OR48X4 48 4 52 48 55 49 56
34  OR49X4 49 4 52 49 56 50 57
35  OR50X4 50 4 52 5 57 51 58
3  OR51X4 51 4 52 51 58 52 59
37  OR52X4 52 4 52 52 59 53 60
38  ORD53X4 53 4 52 53 60 54 61
39  OR54X4 54 4 52 5 61 55 62
40  OR 55X4 55 4 52 55 62 56 63
41 OR56X4 56 4 52 5 63 57 64
42 OR57X4 57 4 52 57 64 58 65
42 OR58X4 58 4 52 58 65 59 66
43 OR59X4 59 4 52 59 66 60 67
44 OR 60X4 60 4 52 60 67 61 68
45  OR 61X4 61 4 52 61 68 62 69
46 OR 62X4 62 4 52 62 69 63 70

45

39

OR 63X4
OR 64X4
OR 65X4
OR 66X4

OR 67,5X4

OR 68X4
OR 69X4
OR 70X4
OR 71X4
OR 72X4

OR 72,5X4

OR 73X4
OR 74X4
OR 75X4
OR 76X4
OR 77X4
OR 78X4
OR 79X4
OR 80X4
OR 81X4
OR 82X4
OR 83X4
OR 84X4
OR 85X4

63
64
65
66

67.5

68
69
70
71
72

72.5

73
74
75
76
7
78
79
80
81
82
83
84
85

A A AAEDMDAANDMAELAEDDDANDDMDDALDN

5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2

63
64
65
66
67
68
69
70
71
72
72
73
74
75
76
7
78
79
80
81
82
83
84
85

70
71
72
73
74
75
76
77
78
79
79
80
81
82
83
84
85
86
87
88
89
90
91
92

64
65
66
67
69
69
70
71
72
73
74
74
75
76
77
78
79
80
81
82
83
84
85
86

71
72
73
74
76
76
77
78
79
80
81
81
82
83
84
85
86
87
88
89
90
91
92
93

275



276

OR 86X4
OR 87X4
OR 88X4
OR 89X4
OR 90X4
OR 91X4
OR 92X4
OR 93X4
OR 94X4
OR 95X4
OR 96X4
OR 97X4
OR 98X4
OR 99X4
OR 100X4
OR 102X4
OR 103X4
OR 104X4
OR 105X4
OR 106X4
OR 108X4
OR 109X4
OR 110X4
OR 112X4

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
102
103
104
105
106
108
109
110
112

AABADMNDPMAEDMNDIPAEALAEDBDEAELEDDDDEALEDDDAESEAED™D™LS

5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
102
103
104
105
106
108
109
110
112
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93 87 94 OR 114X4 114 4 52 114 121 115 122
94 88 95 OR 115X4 115 4 52 115 122 116 123
95 89 96 OR 117X4 117 4 52 117 124 118 125
96 90 97 OR 118X4 118 4 52 118 125 119 126
97 91 98 OR 119X4 119 4 52 119 126 120 127
98 92 99 OR 120X4 120 4 52 120 127 121 128
99 93 100 OR 122X4 122 4 52 122 129 123 130
100 94 101 OR 124X4 124 4 52 124 131 125 132
101 95 102 OR 125X4 125 4 52 125 132 126 133
102 96 103 OR 126X4 126 4 52 126 133 127 134
103 97 104 OR 127X4 127 4 52 127 134 128 135
104 98 105 OR 128X4 128 4 52 128 135 129 136
105 99 106 OR 129X4 129 4 52 129 136 130 137
106 100 107 OR 130X4 130 4 52 130 137 131 138
107 101 108 OR 131X4 131 4 52 131 138 132 139
109 103 110 OR 132X4 132 4 52 132 139 133 140
110 104 111 OR 133X4 133 4 52 133 140 134 141
111 105 112 OR 134X4 134 4 52 134 141 135 142
112 106 113 OR 135X4 135 4 52 135 142 136 143
113 107 114 OR 139X4 139 4 52 139 146 140 147
115 109 116 OR 140X4 140 4 52 140 147 141 148
116 110 117 OR 143X4 143 4 52 143 150 144 151
117 111 118 OR 144X4 144 4 52 144 151 145 152
119 113 120 OR 145X4 145 4 52 145 152 146 153

OR 146X4 146
OR 150X4 150
OR 152X4 152
OR 158X4 158
OR 158,4X4 158.4
OR 160X4 160
OR 163X4 163
OR 165X4 165
OR 168X4 168
OR 170X4 170
OR 172X4 172
OR 173X4 173
OR 180X4 180
OR 188X4 188
OR 190X4 190
OR 192X4 192
OR 194X4 194
OR 205X4 205
OR 208X4 208
OR 210X4 210
OR 220X4 220
OR 225X4 225
OR 250X4 250
OR 255X4 255

A ADADMDMMADMMDIMDAAEDdMDIDADMDMMDMALANDMDMAMMDMDDNALDN

5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2

146
150
150
155
155
160
160
165
165
170
170
170
180
185
190
190
190
205
205
210
220
225
250
255

153
157
157
162
162
167
167
172
172
177
177
177
187
192
197
197
197
212
212
217
227
232
257
262

147
151
153
163
163
163
168
168
173
173
173
178
183
193
193
193
198
208
213
213
223
228
253
258

154
158
160
170
170
170
175
175
180
180
180
185
190
200
200
200
205
215
220
220
230
235
260
265



OR 260X4
OR 262X4
OR 270X4
OR 293X4
OR 295X4
OR 296X4
OR 297X4
OR 323X4
OR 335X4
OR 355X4

OR 15X4,5
OR 16X4,5
OR 20X4,5
OR 22X4,5
OR 23X4,5
OR 25X4,5
OR 27X4,5
OR 30X4,5
OR 31X4,5
OR 36X4,5
OR 57X4,5
OR 60X4,5
OR 70X4,5

260
262
270
293
295
296
297
323
335
355

15
16
20
22
23
25
27
30
31
36
57
60
70

A A DDA DDDMDAD

5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2
5.2

5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8
5.8

260
260
270
290
295
295
295
320
335
355

15
16
20
22
23
25
27
30
31
36
57
60
70
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267 263 270 OR 89X4,5 89 4.5 5.8 89 96.8 90.2 98
267 263 270 OR 150X4,5 150 4.5 58 150 157.8 151.2 159
277 273 280
297 298 305 OR 6X5 6 5 6.6 6 147 7.3 16
302 298 305 OR 8X5 8 5 6.6 8 16.7 9.3 18
302 298 305 OR 9X5 9 5 6.6 9 177 103 19
302 298 305 OR 10X5 10 5 6.6 10 18.7 113 20
327 328 335 OR 11X5 11 5 6.6 11 197 123 21
342 338 345 OR 12X5 12 5 6.6 12 20.7 133 22
362 358 365 OR 13X5 13 5 6.6 13 217 143 23
OR 14X5 14 S 6.6 14 227 153 24
228 16.2 24 OR 15X5 15 5 6.6 15 237 163 25
238 17.2 25 OR 16X5 16 5 6.6 16 247 173 26
27.8 21.2 29 OR 17X5 17 5 6.6 17 257 183 27
29.8 23.2 31 OR 18X5 18 D) 6.6 18 26.7 193 28
30.8 24.2 32 OR 19X5 19 5 6.6 19 277 203 29
328 26.2 34 OR 20X5 20 S 6.6 20 287 213 30
34.8 28.2 36 OR 21X5 21 5 6.6 21 297 223 31
378 312 39 OR 22X5 22 ) 6.6 22 30.7 233 32
388 32.2 40 OR 23X5 23 5 6.6 23 317 243 33
43.8 37.2 45 OR 24X5 24 5 6.6 24 327 253 34
64.8 58.2 66 OR 25X5 25 5 6.6 25 337 263 35
67.8 61.2 69 OR 26X5 26 5 6.6 26 347 273 36
778 71.2 79 OR 27X5 27 5 6.6 27 357 283 37

OR 28X5
OR 29X5
OR 30X5
OR 31X5
OR 32X5
OR 33X5
OR 34X5
OR 35X5
OR 36X5
OR 37X5
OR 38X5
OR 39X5
OR 40X5
OR 41X5
OR 42X5
OR 43X5
OR 44X5
OR 45X5
OR 46X5
OR 47X5
OR 48X5
OR 50X5
OR 51X5
OR 52X5

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
50
51
52
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6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
50
51
52

36.7
37.7
38.7
39.7
40.7
41.7
42.7
43.7
44.7
45.7
46.7
47.7
48.7
49.7
50.7
51.7
52.7
53.7
54.7
55.7
56.7
58.7
59.7
60.7

29.3
30.3
31.3
32.3
33.3
34.3
35.3
36.3
37.3
38.3
39.3
40.3
41.3
42.3
43.3
44.3
45.3
46.3
47.3
48.3
49.3
51.3
52.3
53.3

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
60
61
62

277



278

OR 53X5
OR 54X5
OR 55X5
OR 57X5
OR 58X5
OR 59X5
OR 60X5
OR 61X5
OR 62X5
OR 63X5
OR 65X5
OR 66X5
OR 67X5
OR 68X5
OR 70X5
OR 71X5
OR 72X5
OR 74X5
OR 75X5
OR 76X5
OR 77X5
OR 78X5
OR 79X5
OR 80X5

53
54
55
57
58
59
60
61
62
63
65
66
67
68
70
71
72
74
75
76
77
78
79
80

g oo oo 010 ol ool ol oo g o ool ol ool o g aal

6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6

53
54
55
57
58
59
60
61
62
63
65
66
67
68
70
71
72
74
75
76
7
78
79
80
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61.7 543 63 OR 84X5 84 5 6.6 84 927 853 94
62.7 55.3 64 OR 85X5 85 5 6.6 85 937 86.3 95
63.7 56.3 65 OR 86X5 86 5 6.6 86 947 873 96
65.7 58.3 67 OR 87X5 87 5 6.6 87 95.7 883 97
66.7 59.3 68 OR 88X5 88 5 6.6 88 96.7 893 98
67.7 60.3 69 OR 90X5 90 5 6.6 90 98.7 913 100
68.7 61.3 70 OR 91X5 91 5 6.6 91 99.7 923 101
69.7 62.3 71 OR 93X5 93 5 6.6 93 101.7 943 103
70.7 63.3 72 OR 95X5 95 5 6.6 95 103.7 96.3 105
717 643 73 OR 96X5 96 5 6.6 96 104.7 97.3 106
73.7 66.3 75 OR 97X5 97 5 6.6 97 105.7 983 107
74.7 67.3 76 OR 98X5 98 5 6.6 98 106.7 99.3 108
75.7 68.3 7 OR 100X5 100 ) 6.6 100 108.7 101.3 110
76.7 69.3 78 OR 105X5 105 5 6.6 105 113.7 106.3 115
78.7 713 80 OR 112X5 112 ) 6.6 112 120.7 1133 122
79.7 723 81 OR 115X5 115 5 6.6 115 123.7 116.3 125
80.7 733 82 OR 116X5 116 ) 6.6 116 124.7 1173 126
82.7 753 84 OR 118X5 118 5 6.6 118 126.7 119.3 128
83.7 76.3 85 OR 120X5 120 ) 6.6 120 128.7 121.3 130
84.7 T77.3 86 OR 122X5 122 5 6.6 122 130.7 123.3 132
85.7 783 87 OR 125X5 125 ® 6.6 125 133.7 126.3 135
86.7 793 88 OR 132X5 132 5 6.6 132 140.7 1333 142
87.7 80.3 89 OR 135X5 135 ) 6.6 135 143.7 136.3 145
88.7 813 90 OR 140X5 140 5 6.6 140 148.7 141.3 150

OR 145X5
OR 148X5
OR 160X5
OR 164X5
OR 165X5
OR 170X5
OR 175X5
OR 180X5
OR 182X5
OR 185X5
OR 190X5
OR 196X5
OR 204X5
OR 205X5
OR 210X5
OR 215X5
OR 220X5
OR 225X5
OR 230X5
OR 234X5
OR 240X5
OR 245X5
OR 250X5
OR 255X5

145
148
160
164
165
170
175
180
182
185
190
196
204
205
210
215
220
225
230
234
240
245
250
255
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6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6

145
148
160
160
165
170
175
180
180
185
190
195
200
205
210
215
220
225
230
230
240
245
250
255

153.7
156.7
168.7
168.7
173.7
178.7
183.7
188.7
188.7
193.7
198.7
203.7
208.7
213.7
218.7
223.7
228.7
233.7
238.7
238.7
248.7
253.7
258.7
263.7

146.3
149.3
161.3
166.3
166.3
171.3
176.3
181.3
186.3
186.3
191.3
201.3
206.3
206.3
211.3
216.3
221.3
226.3
231.3
236.3
241.3
246.3
251.3
256.3

155
158
170
175
175
180
185
190
195
195
200
210
215
215
220
225
230
235
240
245
250
255
260
265



OR 260X5
OR 270X5
OR 280X5
OR 290X5
OR 295X5
OR 307X5
OR 310X5
OR 315X5
OR 350X5
OR 520X5

OR 41,2X5,7
OR 44,2X5,7
OR 44,3X5,7
OR 45,3X5,7
OR 49,2X5,7
OR 52,3X5,7
OR 52,5X5,7
OR 54,2X5,7
OR 54,3X5,7
OR 55,3X5,7
OR 57,2X5,7
OR 59,2X5,7
OR 59,7X5,7

260
270
280
290
295
307
310
315
350
520

41.2
44.2
44.3
45.3
49.2
52.3
52.5
54.2
54.3
55.3
57.2
59.2
59.7

oo oo oo oo al

5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7

6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6
6.6

7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2

260
270
280
290
295
305
310
315
350
520

41
44
44
45
49
52
52
54
54
55
57
59
59
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268.7 261.3 270 OR62,3X5,7 623 5.7 7.2 62 72 64 74
278.7 2713 280 OR64,2X5,7 64.2 5.7 7.2 64 74 66 76
288.7 281.3 290 OR 64,3X5,7 643 5.7 7.2 64 74 66 76
298.7 291.3 300 OR 69X5,7 69 5.7 7.2 69 79 71 81
3037 2963 305 ORG9,2X57 692 57 72 69 79 71 81
313.7 311.3 320 OR69,3X5,7 693 5.7 7.2 69 79 71 81
318.7 311.3 320 OR 74,3X5,7 743 5.7 7.2 74 84 76 86
323.7 316.3 325 OR 79X5,7 79 5.7 7.2 79 89 81 91
358.7 3513 360 OR79,3X5,7 793 5.7 7.2 79 89 81 91
528.7 521.3 530 OR 84,3X5,7 843 5.7 7.2 84 94 86 96
OR 89X5,7 89 5.7 7.2 89 99 91 101
51 43 53 OR 89,1X5,7 89.1 5.7 7.2 89 99 91 101
54 46 56 ORS89,3X57 893 57 72 8 99 91 101
54 46 56 OR 94,3X5,7 943 5.7 7.2 94 104 96 106
55 47 57 OR 99X5,7 99 5.7 7.2 99 109 101 111
59 51 61 OR 99,3X5,7 99.3 5.7 7.2 99 109 101 111
62 54 64 OR 104X5,7 104 5.7 72 104 114 106 116
62 54 64 OR 104,3X5,7104.3 5.7 72 104 114 106 116
64 56 66 OR 109X5,7 109 5.7 72 109 119 111 121
64 56 66 OR 109,3X5,7 109.3 5.7 72 109 119 111 121
65 57 67 OR 114,3X5,7 114.3 5.7 7.2 114 124 116 126
67 59 69 OR 119X5,7 119 5.7 72 119 129 121 131
69 61 71 OR 119,3X5,7 119.3 5.7 72 119 129 121 131
69 62 72 OR 124X5,7 124 5.7 72 124 134 126 136

OR 124,3X5,7 124.3
OR 129X5,7 129
OR 129,3X5,7 129.3
OR 134,3X5,7134.3
OR 139,3X5,7 139.3
OR 139,5X5,7 139.5
OR 144,3X5,7 144.3
OR 149,3X5,7 149.3
OR 154,3X5,7 154.3
OR 159,3X5,7 159.3
OR 164,3X5,7164.3
OR 169,3X5,7 169.3
OR 174,3X5,7 174.3
OR 179,3X5,7 179.3
OR 184,3X5,7184.3
OR 189,3X5,7 189.3
OR 194,3X5,7194.3
OR 199,3X5,7 199.3
OR 209,3X5,7209.3
OR 219,3X5,7 219.3
OR 229,3X5,7 229.3
OR 230X5,7 230
OR 239,3X5,7239.3
OR 249,3X5,7249.3

5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7

7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2

124
129
129
134
139
139
144
149
150
155
160
165
170
175
180
185
190
195
205
215
225
230
235
245

134
139
139
144
149
149
154
159
160
165
170
175
180
185
190
195
200
205
215
225
235
240
245
255

126
131
131
136
141
141
146
151
160
165
170
175
180
185
190
195
200
205
215
225
235
235
245
255

136
141
141
146
151
151
156
161
170
175
180
185
190
195
200
205
210
215
225
235
245
245
255
265

279
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OR 259,3X5,7 259.3
OR 269,3X5,7 269.3
OR 279,3X5,7 279.3
OR 289,3X5,7289.3
OR 299,3X5,7 299.3
OR 319,3X5,7 319.3
OR 329,3X5,7 329.3
OR 339,3X5,7339.3
OR 359,3X5,7 359.3
OR 379,3X5,7379.3
OR 399,3X5,7399.3
OR 419,3X5,7 419.3
OR 439,3X5,7439.3
OR 499,3X5,7499.3

OR 10X6 10
OR 11X6 11
OR 12X6 12
OR 13X6 13
OR 16X6 16
OR 18X6 18
OR 20X6 20
OR 21X6 21
OR 23X6 23

5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7
5.7

(eI o> i e) o) B o)) B o) Mo )R e)]

7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2

7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4

255
265
275
285
295
315
325
335
355
375
395
415
435
495

10
11
12
13
16
18
20
21
23
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265 265 275 OR 24X6 24 6 7.4 24 345 255 36
275 275 285 OR 25X6 25 6 7.4 25 355 265 37
285 285 295 OR 26X6 26 6 7.4 26 365 275 38
295 295 305 OR 27X6 27 6 7.4 27 375 285 39
305 305 315 OR 28X6 28 6 7.4 28 385 295 40
325 325 335 OR 30X6 30 6 7.4 30 405 315 42
335 335 345 OR 32X6 32 6 7.4 32 425 335 44
345 345 355 OR 34X6 34 6 7.4 34 445 355 46
365 365 375 OR 36X6 36 6 7.4 36 465 375 48
385 385 395 OR 38X6 38 6 7.4 38 485 395 50
405 405 415 OR 40X6 40 6 7.4 40 505 415 52
425 425 435 OR 41X6 41 6 7.4 41 515 425 53
445 445 455 OR 43X6 43 6 7.4 43 535 445 55
505 505 515 OR 45X6 45 6 7.4 45 555 46.5 57
OR 46X6 46 6 7.4 46 56.5 475 58
205 115 22 OR 47X6 47 6 7.4 47 575 485 59
215 125 23 OR 48X6 48 6 7.4 48 585 495 60
225 135 24 OR 50X6 50 6 7.4 50 605 515 62
235 145 25 OR 51X6 51 6 7.4 51 615 525 63
265 175 28 OR 52X6 52 6 7.4 52 625 535 64
285 195 30 OR 53X6 53 6 7.4 53 635 545 65
305 215 32 OR 55X6 55 6 7.4 55 655 56.5 67
315 225 33 OR 58X6 58 6 7.4 58 685 595 70
335 245 35 OR 59X6 59 6 7.4 59 695 605 71

OR 59,5X6

OR 60X6
OR 63X6
OR 65X6
OR 68X6
OR 73X6
OR 74X6
OR 75X6
OR 76X6
OR 78X6
OR 79X6
OR 80X6
OR 84X6
OR 85X6
OR 86X6
OR 88X6
OR 90X6
OR 94X6
OR 95X6
OR 98X6
OR 100X6
OR 101X6
OR 105X6
OR 106X6

59.5

60
63
65
68
73
74
75
76
78
79
80
84
85
86
88
90
94
95
98
100
101
105
106
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7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4
7.4

59
60
63
65
68
73
74
75
76
78
79
80
84
85
86
88
90
94
95
98
100
101
105
106

69.5
70.5
73.5
75.5
78.5
83.5
84.5
85.5
86.5
88.5
89.5
90.5
94.5
95.5
96.5
98.5
100.5
104.5
105.5
108.5
110.5
1115
115.5
116.5

61.5
61.5
64.5
66.5
69.5
74.5
75.5
76.5
77.5
79.5
80.5
81.5
85.5
86.5
87.5
89.5
915
95.5
96.5
99.5
101.5
102.5
106.5
107.5

72
72
75
77
80
85
86
87
88
90
91
92
96
97
98
100
102
106
107
110
112
113
117
118



BENDLESRINGWITHA CIRCULARROSSECTION METRICO-RNG

S N O S e I e

OR 108X6 108 6 108 118.5 109.5 OR 80X8 8
OR 110X6 110 6 7.4 110 1205 111.5 122 OR 136X8 136 8 9.8 136 150 138 152
OR 115X6 115 6 74 115 1255 1165 127 OR 160X8 160 8 98 160 174 166 180
OR 118X6 118 6 74 118 1285 1195 130 OR 305X8 305 8 98 305 319 311 325
OR 130X6 130 6 7.4 130 1405 1315 142 OR 327X8 327 8 98 325 339 331 345
OR 135X6 135 6 74 135 1455 1365 147 OR 450X8 450 8 9.8 450 464 456 470
OR 138X6 138 6 74 138 1485 1395 150
OR 138X6 138 6 74 138 1485 1395 150 OR 75X10 75 10 116 75 926 774 95
OR 153X6 153 6 7.4 150 160.5 1545 165 OR 85X10 85 10 116 85 102.6 87.4 105
OR 158X6 158 6 74 155 1655 1595 170 OR 100X10 100 10 116 100 117.6 1024 120
OR 170X6 170 6 74 170 180.5 1745 185 OR 150X10 150 10 116 150 167.6 1524 170
OR 180X6 180 6 74 180 1905 1845 195 OR 160X10 160 10 116 160 177.6 162.4 180
OR 190X6 190 6 7.4 190 2005 1945 205 OR 164X10 164 10 116 160 177.6 167.4 185
OR 220X6 220 6 74 220 2305 2245 235 OR 185X10 185 10 116 185 202.6 187.4 205
OR 340X6 340 6 74 340 3505 3445 355 OR 255X10 255 10 11.6 255 272.6 2574 275
OR 380X6 380 6 7.4 380 3905 3845 395 OR 280X10 280 10 11.6 280 297.6 282.4 300
OR 623X10 623 10 116 620 637.6 627.4 645
OR 70X8 70 8 9.8 70 84 72 86

OR
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BENDLESRINGWITHA CIRCULARROSSECTION METRIO-RNG

Other sizes not present in the above table can be provided, depending on the O-Ring chord “c”, in according to the
following scheme:

L
D ) .
- without with 1 anti- with 2 anti- (S-R)I20r (M-G)/2
anti-extrusion ring| ~ extrusion ring extrusion rings
1 1.4 o -

0.7 R+1.4 M-1.4

15 2 - - 1.2 R+2.4 M-2.4
1.6 2.1 3.1 4.1 1.25 R+2.5 M-2.5
1.78 2.5 4 55 1.55 R+3.1 M-3.1
2 2.7 4.1 5.5 1.65 R+3.3 M-3.3
2.4 3.2 4.6 6 2 R+4 M-4
25 33 4.7 6.1 2.1 R+4.2 M-4.2
2.62 3.5 5 6.5 2.25 R+4.5 M-4.5
3 4 5.4 6.8 25 R+5 M-5
3.53 4.5 6 7.5 3.1 R+6.2 M-6.2
4 5.2 6.9 8.6 35 R+7 M-7
4.5 5.8 7.5 9.2 3.9 R+7.8 M-7.8
S 6.6 8.3 10 4.35 R+8.7 M-8.7
5.34 7 9 105 4.7 R+9.4 M-9.4
5.7 7.2 8.9 10.6 5 R+10 M-10
6 7.4 9.1 10.8 5.25 R+10.5 M-10.5
6.99 9.5 12 14.5 6.1 R+12.2 M-12.2
8 9.8 12.3 14.8 7 R+14 M-14
10 11.6 14.1 16.6 8.8 R+17.6 M-17.6
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AP 010/610
AP 010/610
AP 011
AP 012
AP 013
AP 014
AP 015
AP 016
AP 017
AP 018
AP 019
AP 020
AP 022
AP 023
AP 024
AP 025
AP 026
AP 029
AP 032
AP 109
AP 110/613
AP 110/613
AP 111
AP 614

1

\

OR 010 (6.07 x 1.78)
OR 610 (6.75 x 1.78)
OR 011 (7.65 x 1.78)
OR 012 (9.25 x 1.78)
OR 013 (10.82 x 1.78)
OR 014 (12.42 x 1.78)
OR 015 (14 x 1.78)
OR 016 (15.6 x 1.78)
OR 017 (17.17 x 1.78)
OR 018 (18.77 x 1.78)
OR 019 (20.35 x 1.78)
OR 020 (21.95 x 1.78)
OR 022 (25.12 x 1.78)
OR 023 (26.7 x 1.78)
OR 024 (28.3 x 1.78)
OR 025 (29.87 x 1.78)
OR 026 (31.47 x 1.78)
OR 029 (37.82 x 1.78)
OR 032 (47.35 x 1.78)
OR 109 (7.6 x 2.62)
OR 110 (9.19 x 2.62)
OR 613 (9.92 X 2.62)
OR 111 (10.77 x 2.62)
OR 614 (11.91 x 2.62)

1.4
1.4
1.4
1.4
14
14
1.4
1.4
14
14
14
14
14
1.4
1.4
14
1.4
14
14
14
1.4
1.4
14
14

© 00 N O

13
14
16
17
19
21
22
25
27
28
30
32
38
48

10
11
12

\

9.1
10.1
111
121
14.1
16.1
171
19.1
20.1
22.1
24.1
25.1
28.1
30.1
311
33.1
35.1
411
51.1
12.5
13.5
145
155
16.5

6.9

6.9

7.9

9.9
10.9
12.9
14.9
15.9
17.9
18.9
20.9
22.9
259
26.9
28.9
29.9
31.9
37.9
47.9

8.5
10.5
105
115
125

10
10
11
13
14
16
18
19
21
22
24
26
29
30
32
33
35
41
51
13
15
15
16
17
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55 AP 112
55 AP 113
55 AP 616
5.5 AP 114/809
55 AP 114/809
55 AP 115
55 AP 617
55 AP 116
55 AP 117
55 AP 812
55 AP 118/813
55 AP 118/813
55 AP 119/814
55 AP 119/814
55 AP 120
55 AP 121
55 AP 122
55 AP 123
55 AP 124
6.5 AP 125
6.5 AP 126
6.5 AP 127
6.5 AP 128
6.5 AP 129

e
@&

OR 112 (12.37 x 2.62)
OR 113 (13.94 x 2.62)
OR 616 (15.08 x 2.62)
OR 114 (15.54 x 2.62)
OR 809 (15.88 x 2.62)
OR 115 (17.12 x 2.62)
OR 617 (17.86 x 2.62)
OR 116 (18.72 x 2.62)
OR 117 (20.29 x 2.62)
OR 812 (20.63 x 2.62)
OR 118 (21.89 x 2.62)
OR 813 (22.22 x 2.62)
OR 119 (23.47 x 2.62)
OR 814 (23.81 x 2.62)
OR 120 (25.07 x 2.62)
OR 121 (26.64 x 2.62)
OR 122 (28.24 x 2.62)
OR 123 (29.82 x 2.62)
OR 124 (31.42 x 2.62)
OR 125 (32.99 x 2.62)

OR 126 (34.6 X 2.62)
OR 127 (36.14 X 2.62)
OR 128 (37.77 x 2.62)
OR 129 (39.34 x 2.62)

L1

1.4
14
1.4
1.4
1.4
14
1.4
14
1.4
14
1.4
14
1.4
1.4
1.4
14
1.4
14
1.4
1.4
1.4
14
1.4
14

12.5
14
15

155
16
17
18
19
20
21
22
22
24
24
25
27
28
30
32
33
35
36
38
40

17
18.5
19.5

20
20.5
21.5
22.5
23.5
24.5
25.5
26.5
26.5
28.5
28.5
29.5
315
32.5
34.5
36.5
37.5
39.5
40.5
425
44.5

13.5
145
155
16.5
16.5
175
18.5
195
20.5
21.5
22.5
225
24.5
24.5
25.5
275
28.5
30.5
325
33.5
355
36.5
38.5
40.5

18
19
20
21
21
22
23
24
25
26
27
27
29
29
30
32
33
35
37
38
40
41
43
45

g oo oo ol ol ool ol g g g ool ool ool o araral

6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
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AP 130
AP 131
AP 132
AP 133
AP 134
AP 135
AP 136
AP 137
AP 138
AP 139
AP 140
AP 141
AP 142
AP 143
AP 144
AP 145
AP 146
AP 147
AP 148
AP 149
AP 150
AP 151
AP 152
AP 153

1

-

——

i

OR 130 (40.95 x 2.62)
OR 131 (42.52 X 2.62)
OR 132 (44.12 X 2.62)
OR 133 (45.69 X 2.62)
OR 134 (47.3 X 2.62)
OR 135 (48.9 X 2.62)
OR 136 (50.47 X 2.62)
OR 137 (52.07 X 2.62)
OR 138 (53.65 x 2.62)
OR 139 (55.25 X 2.62)
OR 140 (56.82 X 2.62)
OR 141 (58.42 X 2.62)
OR 142 (60 x 2.62)
OR 143 (61.6 X 2.62)
OR 144 (63.17 X 2.62)
OR 145 (64.77 X 2.62)
OR 146 (66.35 x 2.62)
OR 147 (67.95 X 2.62)
OR 148 (69.52 X 2.62)
OR 149 (71.12 X 2.62)
OR 150 (72.69 x 2.62)
OR 151 (75.87 X 2.62)
OR 152 (82.22 X 2.62)
OR 153 (88.57 X 2.62)

1.4
1.4
14
1.4
1.4
1.4
14
1.4
14
14
14
1.4
1.4
1.4
14
1.4
1.4
14
14
1.4
14
14
14
1.4

\

-

—

455
47.5
48.5
50.5
52.5
53.5
55.5
56.5
58.5
59.5
61.5
63.5
64.5
66.5
67.5
69.5
71.5
72.5
74.5
75.5
77.5
80.5
86.5
93.5

415
435
44.5
46.5
48.5
49.5
51.5
52.5
54.5
56.5
57.5
59.5
60.5
62.5
63.5
65.5
67.5
68.5
70.5
715
73.5
77.5
83.5
89.5

46
48
49
51
53
54
56
57
59
61
62
64
65
67
68
70
72
73
75
76
78
82
88
94

oo oo oo oaod aaoaooaooooaoaoa

6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
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AP 154
AP 157
AP 210
AP 211
AP 212
AP 213
AP 214
AP 618
AP 215
AP 216
AP 217
AP 218
AP 219
AP 220
AP 221
AP 222
AP 824
AP 223/825
AP 223/825
AP 826
AP 224/827
AP 224/827
AP 828
AP 225/829

(2

OR 154 (94.92 x 2.62)
OR 157 (113.97 x 2.62)
OR 210 (18.64 x 3.53)
OR 211 (20.22 x 3.53)
OR 212 (21.82 x 3.53)
OR 213 (23.4 x 3.53)
OR 214 (24.99 X 3.53)
OR 618 (25.8 x 3.53)
OR 215 (26.58 x 3.53)
OR 216 (28.17 X 3.53)
OR 217 (29.75 X 3.53)
OR 218 (31.34 x 3.53)
OR 219 (32.92 x 3.53)
OR 220 (34.52 X 3.53)
OR 221 (36.09 x 3.53)
OR 222 (37.69 x 3.53)
OR 824 (39.69 X 3.53)
OR 223 (40.87 X 3.53)
OR 825 (41.28 X 3.53)
OR 826 (42.86 X 3.53)
OR 224 (44.04 x 3.53)
OR 827 (44.45 X 3.53)
OR 828 (46.04 X 3.53)
OR 225 (47.22 X 3.53)

L1

1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

95
114
19
20
72
23
25
26
27
28
30
31
33
35
36
38
40
42
42
43
45
45
46
48

99.5
118.5
25.2
26.2
28.2
29.2
31.2
32.2
33.2
34.2
36.2
37.2
39.2
41.2
42.2
44.2
46.2
48.2
48.2
49.2
51.2
51.2
52.2
54.2

96.5
1155
19.8
21.8
22.8
23.8
25.8
26.8
27.8
28.8
30.8
31.8
33.8
35.8
36.8
38.8
39.8
41.8
41.8
43.8
44.8
44.8
46.8
47.8

101
120
26
28
29
30
32
33
34
35
37
38
40
42
43
45
46
48
48
50
51
51
53
54
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6.5
6.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
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AP 225/829 OR 829 (47.63 x 3.53) 14 48 542 478 54 6 7.5 AP 846 OR 846 (74.61 x 3.53) 1.4 75 812 748 81 6 7.5
AP 830 OR 830 (49.21 x 3.53) 1.4 49 552 498 56 6 75 AP 234 OR 234 (75.79 x 3.53) 1.4 76 822 76.8 83 6 7.5
AP 226/831 OR 226 (50.39 x 3.53) 1.4 51 572 518 58 6 7.5 AP 235 OR 235 (78.97 x 3.53) 14 79 852 798 86 6 7.5
AP 226/831 OR 831 (50.8 x 3.53) 14 51 572 518 58 6 7.5 AP 236 OR 236 (82.14 x 3.53) 1.4 82 882 828 89 6 7.5
AP 832 OR 832 (52.39 x 3.53) 14 52 582 538 60 6 75 AP 237 OR 237 (85.32 x 3.53) 1.4 85 912 858 92 6 7.5
AP 227/833 OR 227 (53.57 x 3.53) 1.4 54 60.2 5438 61 6 7.5 AP 238 OR 238 (88.49 x 3.53) 1.4 89 952 888 95 6 7.5
AP 227/833 OR 833 (53.98 x 3.53) 1.4 54 60.2 548 61 6 7.5 AP 239 OR 239 (91.67 x 3.53) 14 92 982 928 99 6 7.5
AP 834 OR 834 (55.56 x 3.53) 1.4 56 62.2 558 62 6 7.5 AP 240 OR 240 (94.84 x 3.53) 1.4 95 101.2 95.8 102 6 7.5
AP 228/835 OR 228 (56.74 x 3.53) 14 57 632 578 64 6 75 AP 241 OR 241 (98.02 x 3.53) 1.4 98 1042 98.8 105 6 7.5
AP 228/835 OR 835 (57.15 x 3.53) 1.4 57 632 578 64 6 75 AP 242 OR 242 (101.19 x 3.53) 1.4 101 107.2 101.8 108 6 7.5
AP 836 OR 836 (58.74 x 3.53) 1.4 59 652 58.8 65 6 75 AP 243 OR 243 (104.37 x 3.53) 14 105 111.2 104.8 111 6 7.5
AP 229/837 OR 229 (59.92 x 3.53) 1.4 60 66.2 60.8 67 6 7.5 AP 244 OR 244 (107.54 x 3.53) 14 108 114.2 107.8 114 6 7.5
AP 229/837 OR 837 (60.33 x 3.53) 14 60 66.2 60.8 67 6 7.5 AP 245 OR 245 (110.72 x 3.53) 14 111 1172 1118 118 6 7.5
AP 838 OR 838 (61.91 x 3.53) 14 62 68.2 628 69 6 75 AP 246 OR 246 (113.89 x 3.53) 1.4 114 120.2 1148 121 6 7.5
AP 230/839 OR 230 (63.09 x 3.53) 1.4 64 70.2 63.8 70 6 75 AP 247 OR 247 (117.07 x 3.53) 14 117 1232 117.8 124 6 7.5
AP 840 OR 840 (65.09 x 3.53) 1.4 65 712 658 72 6 7.5 AP 248 OR 248 (120.24 x 3.53) 14 120 126.2 120.8 127 6 7.5
AP 231/841 OR 231 (66.27 x 3.53) 14 67 732 66.8 73 6 75 AP 249 OR 249 (123.42 x 3.53) 14 123 129.2 123.8 130 6 7.5
AP 231/841 OR 841 (66.68 x 3.53) 1.4 67 732 66.8 73 6 7.5 AP 250 OR 250 (126.59 x 3.53) 1.4 127 1332 126.8 133 6 7.5
AP 842 OR 842 (68.26 x 3.53) 1.4 68 742 68.8 75 6 7.5 AP 251 OR 251 (129.77 x 3.53) 14 130 136.2 129.8 136 6 7.5
AP 232/843 OR 232 (69.44 x 3.53) 1.4 70 76.2 708 77 6 75 AP 252 OR 252 (132.94 x 3.53) 14 133 139.2 1338 140 6 7.5
AP 232/843 OR 843 (69.85 x 3.53) 14 70 762 708 77 6 75 AP 253 OR 253 (136.12 x 3.53) 14 136 142.2 136.8 143 6 7.5
AP 844 OR 844 (71.44 x 3.53) 1.4 72 782 718 78 6 75 AP 254 OR 254 (139.29 x 3.53) 1.4 140 146.2 139.8 146 6 7.5
AP 233/845 OR 233 (72.62 x 3.53) 1.4 73 79.2 738 80 6 7.5 AP 255 OR 255 (142.47 x 3.53) 14 143 149.2 14238 149 6 7.5
AP 233/845 OR 845 (73.03 x 3.53) 1.4 73 79.2 738 80 6 7.5 AP 256 OR 256 (145.64 x 3.53) 14 146 152.2 145.8 152 6 7.5
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AP 257
AP 258
AP 264
AP 325
AP 326
AP 327
AP 328
AP 329
AP 330
AP 331
AP 332
AP 333
AP 334
AP 335
AP 336
AP 619
AP 337
AP 338
AP 620
AP 339
AP 340
AP 341
AP 621
AP 342

1
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OR 257 (148.82 x 3.53)
OR 258 (151.99 x 3.53)
OR 264 (190.09 x 3.53)
OR 325 (37.47 x 5.34)
OR 326 (40.65 x 5.34)
OR 327 (43.82 x 5.34)
OR 328 (47 x 5.34)
OR 329 (50.16 X 5.34)
OR 330 (53.34 x 5.34)
OR 331 (56.52 X 5.34)
OR 332 (59.69 X 5.34)
OR 333 (62.87 x 5.34)
OR 334 (66.04 x 5.34)
OR 335 (69.22 X 5.34)
OR 336 (72.39 X 5.34)
OR 619 (74.63 X 5.34)
OR 337 (75.57 x 5.34)
OR 338 (78.74 x 5.34)
OR 620 (79.77 X 5.34)
OR 339 (81.92 x 5.34)
OR 340 (85.09 x 5.34)
OR 341 (88.27 x 5.34)
OR 621 (89.69 X 5.34)
OR 342 (91.44 X 5.34)

1.4
1.4
1.4
1.7
1.7
1.7
1.7
1.7
1.7
17
1.7
1.7
1.7
17
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7

149

152

190
38
41
a4
47
50
53
57
60
63
66
69
73
75
76
79
80
82
85
88
90
92
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155.2
158.2
196.2
47.4
50.4
53.4
56.4
59.4
62.4
66.4
69.4
72.4
75.4
78.4
82.4
84.4
85.4
88.4
89.4
91.4
94.4
97.4
99.4
101.4

148.8
152.8
190.8
38.6
42.6
45.6
48.6
51.6
54.6
58.6
60.6
63.6
67.6
70.6
73.6
75.6
76.6
80.6
81.6
82.6
85.6
88.6
90.6
92.6

155
159
197
48
52
55
58
61
64
68
70
73
77
80
83
85
86
90
91
92
95
98
100
102
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7.5

7.5

7.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
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AP 343
AP 344
AP 622
AP 345
AP 346
AP 347
AP 623
AP 348
AP 349
AP 350/860
AP 350/860
AP 351/861
AP 351/861
AP 862
AP 353/863
AP 353/863
AP 354/864
AP 354/864
AP 865
AP 356/866
AP 356/866
AP 357/867
AP 357/867
AP 358/868

-

i

(2

OR 343 (94.62 x 5.34)
OR 344 (97.79 X 5.34)
OR 622 (100 x 5.34)
OR 345 (100.97 x 5.34)
OR 346 (104.14 x 5.34)
OR 347 (107.32 x 5.34)
OR 623 (109.5 X 5.34)
OR 348 (110.5 X 5.34)
OR 349 (113.67 x 5.34)
OR 350 (116.84 x 5.34)
OR 860 (117.5 X 5.34)
OR 351 (120.02 x 5.34)
OR 861 (120.7 x 5.34)
OR 862 (123.8 x 5.34)
OR 353 (126.37 x 5.34)
OR 863 (127 x 5.34)
OR 354 (129.54 x 5.34)
OR 864 (130.2 X 5.34)
OR 865 (133.4 X 5.34)
OR 356 (135.9 X 5.34)
OR 866 (136.5 x 5.34)
OR 357 (139.07 x 5.34)
OR 867 (139.7 X 5.34)
OR 358 (142.24 x 5.34)

L1

1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
1.7
17
1.7
1.7

95

98
100
101
104
107
110
111
114
117
118
121
121
124
127
127
130
130
134
137
137
140
140
143

104.4
107.4
109.4
110.4
113.4
116.4
1194
120.4
123.4
126.4
127.4
130.4
130.4
1334
136.4
136.4
139.4
139.4
143.4
146.4
146.4
149.4
1494
152.4

95.6

98.6
100.6
101.6
105.6
108.6
110.6
111.6
115.6
118.6
118.6
122.6
122.6
125.6
127.6
127.6
130.6
130.6
135.6
137.6
137.6
140.6
140.6
143.6

105
108
110
111
115
118
120
121
125
128
128
132
132
135
137
137
140
140
145
147
147
150
150
153
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10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
105
10.5
10.5
10.5
10.5
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AP 358/868 OR 868 (142.9 x 5.34) 152.4 1436 10.5
AP 360/870 OR 360 (148.6 x 5.34) 1.7 150 159.4 150.6 160 9 10.5
AP 360/870 ORS870(149.2x534) 1.7 150 159.4 1506 160 9 105
AP 361 OR361(151.77x5.34) 1.7 152 1614 1536 163 9 105
AP 362 OR362(158.12x5.34) 17 158 167.4 159.6 169 9 105
AP 363 OR 363 (164.47 x5.34) 1.7 165 1744 1656 175 9 105
AP 364 OR 364 (170.82x5.34) 17 171 1804 172.6 182 9 105
AP 365 OR365(177.17x5.34) 17 178 187.4 1786 188 9 105
AP 367 OR 367 (189.87x5.34) 1.7 190 199.4 190.6 200 9 105
AP 370 OR370(208.92x5.34) 17 209 2184 210.6 220 9 105
AP 425 OR 425 (113.67x6.99) 25 114 1262 1148 127 12 145
AP 426 OR 426 (116.84x6.99) 2.5 117 1292 1178 130 12 145
AP 428 OR 428 (123.2x6.99) 2.5 123 1352 1248 137 12 145
AP 429 OR 429 (126.37x6.99) 25 126 1382 127.8 140 12 145
AP 431 OR431(132.72x6.99) 25 133 1452 1338 146 12 145 a
AP 432 OR432(135.9x6.99) 2.5 136 1482 1378 150 12 145 <
AP 433 OR433(139.07x6.99) 25 139 1512 140.8 153 12 145
AP 435 OR 435 (145.42x6.99) 25 145 1572 147.8 160 12 145
AP 872 ORS872(155.6x6.99) 2.5 156 1682 1578 170 12 145
AP 628 OR 628 (166.7x6.99) 2.5 167 179.2 1678 180 12 145
AP 442 OR 442 (183.52x6.99) 25 184 1962 1848 197 12 145
AP 443 OR 443 (189.87x6.99) 2.5 190 202.2 190.8 203 12 145
AP 444 OR 444 (196.22x6.99) 25 196 2082 197.8 210 12 145

289



290



AM3.86.51 41x1.6
AM 610.50.8 5.23x2.62
AM 1014 1.3 9.3x24
AM 1216 1.3 11.3x24
AM 16 20 1.3 15.3x2.4
AM 172113 16.3x2.4
AM 20 25 1.3 19.2x 3
AM 2530 1.3 24.2x3
AM 2532 1.3 24x4
AM 27 32 1.3 26.2x3
AM 29.3351.4 28.17x3.53
AM30351.3 29.2x3
AM 3338 1.3 32.2x3
AM 35401.3 34.2x3
AM 36 41 1.75 345x3
AM 40451.3 39.2x3
AM 42.550 2 42x4.5
AM 4550 1.3 442x3
AM 4555 1.7 45.3x5.7
AM 50 55 1.3 495x 3
AM 50 56.2 1.4 49.21 x3.53
AM 5060 1.7 49.2x5.7
AM 53 63 1.7 52.3x5.7
AM 54 59 1.4 53.1x3

3.8

10
12
16
17
20
25
25
27
29.3
30
33
35
36
40
42.5
45
45
50
50
50
53
54

6.5
10.5
14
16
20
21
25
30
32
32
35
35
38
40
41
45
50
50
55
55
56.2
60
63
59

1.0
0.8
13
1.3
13
13
13
1.3
13
13
14
1.3
13
1.3
1.75
1.3
2.0
13
1.7
1.3
1.4
17
1.7
1.4

&l
4.4
4.5
4.5
4.5
4.5
5E3
5.3
6.7
5.3
6.0
5.3
8.8
5.3
5.75
5.3
7.8
5.3
9.5
5.3
6.0
9.5
9.5
5.4

4.1
5.3
5.8
5.8
5.8
5.8
6.6
6.6
8.2
6.6
7.5
6.6
6.6
6.6
7.5
6.6
9.8
6.6
115
6.6
7.5
11.5
115
6.8

L1
AM 5560 1.3 545x3 55 60 13
AM 5565 1.7 54.2x5.7 55 65 1.7
AM 56.561 1.4 55.25x2.62 56.5 61 14
AM 58 63 1.3 57.0x3 58 63 1.3
AM 60 65 1.3 595x3 60 65 1.3
AM 60 67 1.5 59x4 60 67 15
AM 60 70 1.7 59.2x5.7 60 70 1.7
AM 6470 1.4 63.5x3.53 64 70 14
AM 6570 1.3 645x3 65 70 13
AM 6575 1.7 64.2x5.7 65 75 17
AM 66 71 1.5 645x3 66 71 15
AM 66.4 72 1.4 65.09x3.53 66.4 72 14
AM 69 75 1.5 68.26x3.53 69 75 1.5
AM70751.3 69.5x3 70 75 13
AM 7077 1.5 69x4 70 7 15
AM 70 80 1.7 69.2x5.7 70 80 1.7
AM 74 80 1.5 72.62x353 74 80 1.5
AM 7418115 74x4 741 81 15
AM 7580 1.3 746x3 75 80 1.3
AM 7585 1.7 74.2x5.7 75 85 1.7
AM 79.4851.3 7897x353 79.4 85 1.3
AM 80851.3 795x3 80 85 13
AM 80 87 1.5 79x4 80 87 15
AM 8090 1.7 79.2x5.7 80 90 1.7

L2

5.3
9.5
5.0
5.3
5.3
6.9
9.5
6.0
5.3
9.5
5.5
6.0
6.1
5.3
6.9
9.5
6.1
6.8
5.3
9.5
6.0
5.3
6.9
9.5

6.6
115
6.4
6.6
6.6
8.4
115
7.5
6.6
115
7.0
7.4
7.6
6.6
8.4
115
7.6
8.3
6.6
115
7.5
6.6
8.4
115

AM 83 90 1.5
AM 84 90 1.4
AM 8590 1.3
AM 8595 1.7

AM 89.4 100 2.5

AM 9095 1.3
AM 90 100 1.7

83 x4
82.14 x 3.53
84.5x3
84.1x5.7
88 x 6
89.5x 3
89.1x5.7

AM 93.5 100 1.4 91.67x3.53
AM 94.5 101 1.5 94.84 x 3.53

AM 95 100 1.3

AM 95 105 1.7

AM 100 105 1.3
AM 100 110 1.7
AM 105 110 1.3
AM 105 115 1.7
AM 110 115 1.3
AM 110 120 1.7
AM 115 120 1.3
AM 115 125 1.7
AM 119 126 1.5
AM 120 125 1.3
AM 120 130 1.7
AM 125 130 1.3
AM 125 135 1.7

945x3
94.1 x 5.7
99.5x 3
99.1x5.7
1045x3
104.1 x 5.7
109.5x 3
109.1 x 5.7
1145x 3
114.3 x 5.7
118x 4
119.5x 3
119.3x5.7
1245x 3
1243 x 5.7

83
84
85
85
89.4
90
90
93.5
94.5
95
95
100
100
105
105
110
110
115
115
119
120
120
125
125

90

90

90

95
100

95
100
100
101
100
105
105
110
110
115
115
120
120
125
126
125
130
130
135

15
1.4
1.3
1.7
2.5
1.3
1.7
1.4
15
13
1.7
1.3
1.7
1.3
1.7
1.3
1.7
13
1.7
15
1.3
1.7
1.3
1.7

6.8
6.0
5.3
9.5
10.7
5.3
9.5
6.0
6.1
5.3
9.5
5.3
9.5
53
9.5
5.3
9.5
53
9.5
6.9
53
9.5
5.3
9.5

8.3
7.5
6.6
11.5
13.2
6.6
115
7.4
7.6
6.6
115
6.6
11.5
6.6
115
6.6
11.5
6.6
115
8.4
6.6
11.5
6.6
115
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UNCUTANTIEXTRUSIGRINGFORMETRICO-RNG

= L AM

L1 L2
2SN AT TR I I S
AM 130 140 1.7 129.3x5.7 130 140 11.5

AM 13514517 1343x5.7 135 145 1.7 9.5 115
AM 140150 1.7 139.3x5.7 140 150 1.7 95 115
AM 142 151 1.8 140x5.3 142 151 18 9.0 108
AM 14515517 1443x57 145 155 1.7 95 115
AM 150 160 1.7 149.3x57 150 160 1.7 95 115
AM 152 161 1.8 150x5.3 152 161 18 90 108
AM 154 1663 155.6x6.99 154 166 3.0 125 155

NV
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UNCUTANTIEXTRUSIGRINGFORSTANDARD -RNG

BRC
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CGUT ANTIEXTRUSICRINGFORSTANDARID-RNG

BRT
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SPIRAHTYPEANTIEXTRUSIGRINGFORSTANDARIOD-RNGP

BRA\ /OR BRA

BRA

299



300



SALFORSAELANGES

PFS

rmax 0.4 '

PFS 81214 12.0 2.0 1.40
PFS 10.316.9 2.2 16.9 3.3 2.20
PFS 12.219.2 2.2 19.2 35 2.20
PFS 15.422.42.2 22.4 3.5 2.20
PFS 1/2” 25.4 4.2 2.85
PFS 3/4” 31.8 4.2 2.85
PFS 1" 39.6 4.2 2.85
PFS 1 1/4” 445 4.2 2.85
PFS 1 1/2” 53.7 4.2 2.85
PFS 27 63.4 4.2 2.85

PFS
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2= I I N
2.0

DV 27.5 27.5 22.5 4.0

DV 32 32.0 26.0 4.0 2.0
DV 38.5 38.5 31.0 4.5 2.0
DV 43 43.0 36.0 5.0 2.0
DV 51 51.0 42.0 6.0 25
DV 57.5 57.5 47.5 7.0 3.0
DV 64 64.0 54.0 7.0 3.5
Dv 71 71.0 59.0 7.0 3.5
DV 74/A 74.0 61.5 8.0 35
DV 80 80.0 65.0 7.0 35
DV 86 86.0 71.0 9.0 4.0
DV 86/A 86.0 70.0 9.0 4.0
DV 88.8 88.8 70.0 8.0 35
DV 95 95.0 85.0 6.0 2.5
DV 100 100.0 82.0 9.0 4.5 >
DV 105 105.0 90.0 9.0 4.5 @]
DV 112 112.0 96.0 10.0 5.0
DV 142 142.0 116.0 16.5 75
DV 152 152.0 127.0 16.5 75
DV 162 162.0 137.0 15.0 7.5
DV 186 186.0 160.0 16.0 7.5
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Lathe-cut products

Our sleeve turning equipment allows us to
develop seals and hydraulic components
from 5 to 1000 mm in size while maintaining
maximum quality.

Thanks to this particular technology we are
able to o er our clients rapid and customized
solutions for any special requests such as
single parts, small quantities or series while
at the same time reducing developing time,
waiting, repairing or dead times.

Our sales program foresees a range of more
than 150 standard pro les that can be
modi ed to t your needs.

In addition we also o er a wide range
of special materials all made for the seal

production and hydraulic components.

For further information and inquiries you are
kindly requested to contact our technical
o ce.




Wipers

Pro les

Pro e Tvpe Standard Pressure | Temperature Speed Pro e Tvpe Standard Pressure | Temperature Speed
yp material (bar) (°C)* (m/s) yp material (bar) (°C)* (m/s)

* The temperature can change choosing di erent materials according to working conditions.

.30/ +105 POM .50/ +80
l T-WR01 NBR - 25/ +100 T-WR08 PA - .50/ +80
PU .30/ +105 PU .30/ +105
‘ T-WROLA NBR ] 25/ +100 ‘ TWRILL NBR 15 25/ +100 4
PU .30/ +105 PU .30/ +105
t T-WR02 NBR ] 25/ +100 ‘ T-WR12 NBR - 25/ +100 4
T-WR02A PU - -30/+105 o TWRI3 | PTFE/NBR 15 -25/+100 10
NBR -25 / +100
PU .30/ +105 .
& T-WRO02B e - 307408 T-WR13_EZ| PTFE/NBR 15 -25 / +100 10
T-WR02C PU - -30/+105 o TWR14 | PTFE/NBR ; .25/ +100 10
NBR -25 / +100
l T-WR02D PUP_L[’)57 - .30/ +105 [ | J TWR15 | PTFE/NBR 15 .25/ +100 10
PU/POM .30/ +105 PU .30/ +105
k T-WR03 | NBR/POM - 25/ +100 ‘ T-WRL7 NBR - 25/ +100 4
PU .30/ +105 PU .30/ +105
‘ T-WRO04 NBR - 25/ +100 r T-WR18 NBR - 25/ +100 4
POM .50 / +80
T-WRO7 PA - .50 / +80
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Rod seals
Pro e Tvpe Standard Pressure | Temperature Speed Pro le Tvpe SIEQLET! Pressure | Temperature Speed
yp material (bar) (°C)* (m/s) yp material (bar) (°C)* (m/s)
400 -30 / +105
‘ T-RSO1 NBR 160 25/ +100 05 T-Rsog | PU-DSANBR -25/+100 5
FPM 160 -20 / +210
PU 300 -30 / +105
( T-RSO1A NBR 160 25/ +100 1 ‘ T-Rsooa | PHPSINBR - 600 .25/ +100 5
FPM 160 -20/ +210
PU 400 .30/ +105
( T-RS01B NBR 160 .25/ +100 0,5 ® TRsooB | PrPRMNBR 600 .25/ +100 5
FPM 160 .20/ +210
PU 400 .30/ +105
r T-RS01C NBR 160 .25/ +100 05 - TRsor | PEIPSINBR. 600 .25/ +100 5
FPM 160 20/ +210
PU/POM 700 -30/+100
t T-RS02 | NBR/POM 250 25/ +100 05 [ TRso1s | PY-DRANBR 600 -25/+100 o
FPM/PTFE 250 -20 1 +210
PU/POM 700 -30/ +100
t T-RS02A | NBR/POM 250 25/ +100 05 k T-RS16 vER 160 300 0,5
FPM/PTFE 250 -20 / +210
PU 400 .30/ +105
R T-RS02B | PUIPTFE 400 -30 / +105 0,5 ‘ T-RS17 NBR 160 S oo 0,5
‘ T-RS02C | PU/POM 700 -25/ +100 5 t T-RSI7A | PU/POM 700 -30 / +100 0,5
- T-RS03 PU/NBR 400 25/ +100 05 ' T-RSI7B | PU/NBR 400 .25/ +100 0,5
' T-RS04 | PUINBR/POM 700 25/ +100 0,5 ' T-RS17C | PUINBR/POM 700 .25/ +100 0,5
PU -30 / +105 PU 400 .30/ +105
: T-RS05 NBR 25 25/ +100 1 . T-RS17D NBR 160 .25/ +100 0.5
PU 400 .30/ +105
. T-RS08 NBR 160 e 00 0,3 ‘ T-RSI7ZE | PU/POM 700 -30 / +100 0,4
* The temperature can change choosing di erent materials according to working conditions.
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Rod seals Piston seals
Prol T Standard Pressure | Temperature Speed Pro e Tvpe Standard Pressure | Temperature Speed
fO1€ ype material (bar) (°C)* (m/s) yp material (bar) (°C)* (m/s)
400 -30/ +105
PTFBrgin/ T-PSO01 NBR 160 -25/+100 0,5
V-spring FPM 160 20/ +210
T-RS19 -200 / +260 15
PTFEHed / PU 300 -30 / +105
-SDI 400 T-PS01A NBR 160 -25 / +100 0,5
V-spring
FPM 160 -20 / +210
PU 400 -30/ +105
( T-RS19A | PTFE/V-spring 150 -200 / +260 2 ‘ T-PS01B NBR 160 25/ +100 0,5
FPM 160 20/ +210
PU 400 -30/ +105
' T-RS20 NBR/POM 700 25/ +100 0,5 ‘ T-PS01C NBR 160 25/ +100 0,5
FPM 160 20/ +210
PU/POM 700 -30/ +100
[ < < T-RS31-33 | PU/POM 500 -30 / +100 05 ‘ T-PS02 | NBR/POM 250 -25/ +100 05
FPM/PTFE 250 20/ +210
PU/POM 700 -30/ +100
. T-RS35 PU 400 -30/ +105 0,4 ‘ T-PS02A NBR/POM 250 25/ +100 0,5
FPM/PTFE 250 -20/+210
‘ T-PS03 PU/NBR 400 25/ +100 0,5
‘ T-PS04 | PU/NBR/POMN 700 25/ +100 0,5
PU -30/ +105
‘ T-PS05 NBR 25 25/ +100 1
® T-psog | PUSTIBR - 6o0 25/ +100 >
® TPsosa | fUmBR - 250 25/ +100 :
® T-psoss | PUSIDNBR 600 25/ +100 5
* The temperature can change choosing di erent materials according to working conditions.
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Piston seals

Pro les

Pro e Tvpe Standard Pressure | Temperature Speed Pro le Tvpe SIEQLET! Pressure | Temperature Speed
yp material (bar) (°C)* (m/s) yp material (bar) (°C)* (m/s)

n
PU/POM 400
® T-PS08C | PTFE/NBR -25/ +100 T-PSI7B | \BR/POM 250 25/ +100 0,5
n PTFB#rgin /
PP T-PS08D | PTFE/NBR 400 .25/ +100 3 v-spri% ' 200
C T-PS19 -200 / +260 15
PU-57D/INBR 5 PTFEHed / 400
g PU/NBR 250 } 1 PTFEBArgin /
. T-PSO08F | p\).57D/NBR 200 25 / +100 5 V-spri%g 200
C T-PS19A -200 / +260 2
PU-57D/NBR 5 PTFEHed / 400
PU-57D/NBR 5
- T-PS81B | ' BTPEINBR 600 -25 / +100 ® ‘ T-PS20 NBR/POM 700 25/ +100 0,5
. T-PS09 | PU/NBR/POM 400 -25/ +100 0,5 A T-PS23 | PU/NBR/POM 400 25/ +100 0,5
“mw ' T-PS09A |PTFE/NBR/POM 400 25/ +100 1 . T-PS35 PU 400 -30/ +105 0,4
PU -30/ +105
r T-PS16 NER 160 25 1 4100 0,5
PU -30/ +105
r T-PS16A NER 160 55 1 4100 0,5
PU/POM 400
[ ] T-PS17 | \BR/POM 250 -25 / +100 0,5
PU/POM 400
T-PSI7A | \BR/POM 250 .25/ +100 0,5

* The temperature can change choosing di erent materials according to working conditions.
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Symmetric seals (for rod and piston)

Pro e Tvpe Standard Pressure | Temperature Speed Pro e Tvpe Standard Pressure | Temperature Speed
yp material (bar) (°C)* (m/s) yp material (bar) (°C)* (m/s)

Pro les

* The temperatue can change choosing di erent materials according to working conditions.

400 -30 / +105 PTFB#rgin /
‘ T-PRS06 NER 160 25/ +100 0.5 V-spring
< T-PRS19 -200/ +260 15
PU 300 -30/+105 PTFEHed / 400
: T-PRSOBA | NgR 160 25/ +100 0.5 V-spring
: PU 400 -30/ +105 PTFEirgin/
( T-PRSO6B | nNgRr 160 25/ +100 0.5 Heioll spring | 200
() T-PRS19B -200 / +260 5
PU 400 -30/ +105 PTFEHed/
. T-PRS06C | \BR 160 25/ +100 03 Helicoil spring 400
: PU 400 -30/ +105 PTFEirgin/
: T-PRS06D NBR 160 25/ +100 0.5 Helicoil s%ring 200
() T-PRS19C -200 / +260 5
PU 400 -30/ +105 PTFEHed /
‘ TPRSOGE | nBR 160 25/ +100 0.5 Helicoll spring 400
' T-PRS07 | PUINBR 400 -25/+100 05 PTFEsrgin/ 200
Helicoil spring
() T-PRS19D 200 / +260 5
PU -30/+105 PTFEHed /
T-PRS10SP|  FPM ; 20/ +210 - Helicoil spring 400
POM -60 / +100
PU/POM 400 -30/ +100
@K rerswoaz JUEOM 500 30/+100 05 ‘ T-PRS22 | NBR/POM 160 25 /+100 05
FPM/PTFE 160 -20/ +210
PU/POM 500 -30/ +100 PTFEvirgin
L ¢ T-PRSI3-15| \5R/POM 520 e 1100 0,5 €K | TPrs2s27 LLEHON 100 -200 / +260 15
PU 400 -30/+105
T-PRS18 |  PUINBR 400 25/ +100 05 ( T-PRS99 NBR 160 25/ +100 05
FPM 160 -20/+210
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Back-up rings

Pro e Tvpe Standard Pressure | Temperature Speed Pro le Tvpe SIEQLET! Pressure | Temperature Speed
yp material (bar) (°C)* (m/s) yp material (bar) (°C)* (m/s)

Guide rings

Pro les

T-BUROS PIFE : 20014260 - T-BWRO1 PTFE - 200 4260
T-BURO9 PIFE - 200/ 4560 - TBWROIA  pope - 2001260
T-BUR10 PIFE - 200/ 7260 - TBWROS | Gon - 20014260
T-BURLL PIFE - 2007 4560 - T-BWRO4 PIFE - 200/ 7560
T-BURL2 PTFE - 300/ 7260 - TBWROS | Lot - 20011260
T-BURIL3 PTFE - 200/ 7260 - TBWROS | popE - 20014260
TBWROT | LR - 20014350
TBWROS | orft - 2001350
T-BWR09 . i i

* The temperature can change choosing di erent materials according to working conditions.




Pro les

Rotary seals

Pro e Tvpe Standard Pressure | Temperature Speed Pro e Tvpe Standard Pressure | Temperature Speed
yp material (bar) (°C)* (m/s) yp material (bar) (°C)* (m/s)

PU/POM 0,5 -30 / +100
E T-0S01 NBR/POM 0,5 25/ +100 T-VR06 - -25 / +100
FPM/PTFE 0,5 20/ +210 15
PU/POM 0,5 -30 / +100 5
E T-0S02 NBR/POM 0,5 -25 / +100 10 ‘./ T-VRO7 NBR - 25/ +100 25
FPM/PTFE 0,5 20/ +210 15
PU 0,5 30/ +100 5 ‘
: T-0S03 NBR 0,5 25/ +100 10 T-RO8 PTFE/NBR 350 25/ +100 0,4
FPM 0,5 20/ +210 15
PU .30/ +105 5 ‘
! T-0S08 NBR - 581 1100 » T-RO8D PTFE/NBR 350 25/ +100 0,4
PU .30/ +105 5 .
e T-OS08A NBR - 58 1 1100 » T-R09 PTFE/NBR 350 25/ +100 0,4
PU/POM 400 -30/ +100 0,2
. T-R03 NBR/POM 250 55 1 4100 0’5 - T-RO9A PTFE/NBR 350 25/ +100 0,4
PU 160 30/ +105 0,2
' T-R04 NBR 100 55 1 4100 0.2 ‘ T-R10 PTFE/NBR 350 -25/+100 0,4
PU 160 30/ +105 0,2
' T-RO4A o 100 30708 3 [ T-RI0A | PTFE/NBR| 350 25/ +100 04
PU 160 30/ +105 0,2
. T-R0O5 NBR 100 55 [ +100 0.2 ‘ T-R11 PTFE/NBR 350 -25 / +100 0,4
PU 160 -30 / +105 0,2
‘ T-RO5A NBR 100 55 [ +100 0.2 ' T-R11D PTFE/NBR 350 -25 / +100 0,4

* The temperatue can change choosing di erent materials according to working conditions.
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Static seals and O-Rings Customized seals and machined parts
Standard Pressure | Temperature Speed
400 -30 / +105
. T-FLO1A FPM 250 -20/ +210 -
EPDM 250 -50 / +130
PU 400 -30/ +105 ‘
. T-FLO2B FPM 250 -20 / +210 -
EPDM 250 -50 / +130
PU 600 -30/ +105
- T-FLO3 NBR 250 -25/ +100 -
FPM 250 -20 / +210
PTFEirgin/
Helicoil spring 200
O T-FLO6 -60/ +200 0,1
PTFEHed / 400
Helicoil spring
PTFB#irgin/
O Helicoil spring 200
T-FLO7 -60/ +200 0,1
PTFEHed / 400
Helicoil spring
PU 600 -30 / +105
‘ T-OR NBR 160 -25/+100 -
FPM 160 -20/ +210
PU 600 -30/ +105
() T-ORH NBR 160 -25/+100 -
FPM 160 -20/ +210
PU 600 -30 / +105
T-ORV NBR 160 -25/ +100 -
FPM 160 -20 / +210
PU 600 -30 / +105
- T-QRO1 NBR 160 -25/ +100 -
FPM 160 -20/ +210
PU 600 -30/ +105
. T-QR0O2 NBR 160 -25/ +100 -
FPM 160 -20/ +210
PU 600 -30/ +105
- T-SS01 NBR 250 -25/ +100 -
FPM 250 -20/+210
* The temperature can change choosing di erent materials according to working conditions.
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Mining seals

Pro les

Pro e Tvpe Standard Pressure | Temperature Speed Pro e Tvpe Standard Pressure | Temperature Speed
yp material (bar) (°C)* (m/s) yp material (bar) (°C)* (m/s)

400dyn. 0,5

J. T-P50 PUPOM | jenidit | -30/+100 0 ‘ T-RS0A | PUINBR/PON -25/ +100 0,5
400dyn. 0,5

2 T-P50A PUIPOM | jenidit | -30/+100 0 ‘ T-R51 PU/NBR 400 -25/+100 0,5
400dyn. 0,5

. T-P51 | PUINBRIPOM [ o | -25/+100 0 t T-R52 PU/POM 700 -30 / +100 0,5
400dyn. 0,5 : }

. T-P51A | PUINBRIPOM [ oy | -25/+100 05 ‘ T-R53 PU 400 30/ +105 0,5
400dyn. 0,5 3 } )

‘ T-P51G | PUINBRIPOM jeo o | -25/+100 0 l T-W50 PU 30/ +105 2
700dyn. 0,5 : } }

A T-P52 PUPOM | oo | -30/+100 0 ‘ T-W51 PU 30/ +105 2
700dyn. 0,5

. T-P53 | PUINBR/IPOM [eoo | -25/+100 0.2 k T-W53 PU/POM - -30/+80 2
400dyn. 0,5 e ] ) )

‘ T-P54 | PUINBR/POM o0®M | 25/ 4100 33 T-W54 PU 30/+105 2
400dyn. 0,5 POM -60 / +100

. T-P54A | PUINBR/POM jep WY | 25/ 4100 0 T-BWROL-P|  orre - 200/ 7260 4
700dvyn./ : } POM ) -60 / +100
1500 Stat. 0,5/0,2 T-BWROL-R|  prpg -200 / +260 4

e PU/POM

F 3 T-P55 -25/ +100

NBRIPOM | 4004yn,/

1500 stat. 0,5/0,2 : T-P58 PU 400 -30 / +105 0,3

‘ T-R50 | PUINBR/POM 700 -25/+100 0,5

* The temperature can change choosing di erent materials according to working conditions.
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Materials

Temp. Approved
Cy Hardness FDA

Main application and notes

Color Material

U-rings, wiper rings and other seal elements.

PUred P -30/ +125 95 °ShA \/ Mineral oil, compressed air, water.
Resistant against hydrolysis.

U-rings, wiper rings and other seal elements.

PU light green P1 -30/ +115 88 °ShA Mineral oil, compressed air, water.
Application for pneumatic and low pressure

U-rings, wiper rings and other seal elements.

PU orange P2 -30/ +135 96 °ShA Mineral oil, compressed air, water.
Application at elevated temperature.

U-rings, wiper rings and other seal elements.
. ° Mineral oil, compressed air, water.
PU violet P3 -30/+115 95 °ShA \/ Improved chemical resistance, suitable for CIP processes.

Applicable for contact with foodstu .

U-rings, wiper rings and other seal elements.

PU light blue X -50/ +105 95 °ShA \/ Mineral oil, compressed air, water.
Application at low temperature.

U-rings, wiper rings and other seal elements.

° Mineral oil, compressed air, water.

PU dark red M -30/+125 96 °ShA Improved wear and friction properties for water hydraulics,
and heavy duty applications with insu cient lubrication.

U-rings, wiper rings and other seal elements.

PU blue Q -30/ +125 57 °ShD v Mineral oil, compressed air, water.
High pressure and extrusion resistance.

U-rings, wiper rings and other seal elements.
° Mineral oil, compressed air, water.
PUgrey Q2 -30/+125 57 °ShD High pressure and extrusion resistance.

Improved wear and friction properties.

POLYURETHANE=II polyuretane grades resistant to hydrolysis

U-rings, wiper rings and other seal elements.

PU R -20 / +115 95 °ShA v Mineral oil, compressed air, water.
High abrasion resistance.

U-rings, wiper rings and other seal elements.

PU R2 -37 / +110 96 °ShA v Mineral oil, compressed air, water.
High abrasion resistance.
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Color

Material

NBR

Temp.
“C)*

-25/+100

Hardness

85 °ShA

Approved
FDA

Materials

Main application and notes

U-rings, wiper rings and other seal elements.
Mineral oil, compressed air, water.

NBR 95

-25/+100

95 °ShA

U-rings, wiper rings and other seal elements.
Mineral oil, compressed air, water.
High extrusion resistance.

NBR FDA

-22 [ +100

85 °ShA

U-rings, wiper rings and other seal elements.
Mineral oil, compressed air, water.
Applicable for contact with foodstu .

H-NBR

-25/+150

85 °ShA

U-rings, wiper rings and other seal elements.
Mineral oil, compressed air, water.
Application for uids at high temperature, cold water.

NBR

FPM (viton)

-20/ +210

85 °ShA

U-rings, wiper rings and other seal elements.
Mineral oil, compressed air, water.
Application for uids at high temperature and aggressive.

FPM FDA (viton)

EPDM

V2

-25/+210

-50/+130

85 °ShA

85 °ShA

U-rings, wiper rings and other seal elements.
Mineral oil, compressed air, water.
Application for uids at high temperature and aggressive.

Applicable for contact with foodstu .

U-rings, wiper rings and other seal elements.

Hot water and steam, ozone diluite acids and alkaline solutions.

NOT resistant against mineral oils.

EPDM FDA

-50/+100

85 °ShA

U-rings, wiper rings and other seal elements.

Hot water and steam, ozone diluite acids and alkaline solutions.

NOT resistant against mineral oils.
Applicable for contact with foodstu .

FPM

EPDM

Silicone FDA

-55/+210

85 °ShA

Flanges seals, gasket and other static seals.
For dynamic application is NOT recommended.
Applicable for contact with foodstu .

Silicone FDA

S2

-55/+210

85 °ShA

Flanges seals, gasket and other static seals.
For dynamic application is NOT recommended.
Applicable for contact with foodstu .

SILICONE
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Materials

Temp. Hardness Approved

CC)* EDA Main application and notes

Material

U-rings, wiper rings and other seal elements.
AFLAS | -15/+210 85 °ShA Hot water and steam, brake uids, sour oil and gas.
High electrical isulation properties.

TFE/P

Composite seals with elastomer preload elements, spring loaded seal,
PTFE-P FDA T -200/+260 55 °ShD \/ back-up and guide rings, low friction,exellent chemical resistance.
Applicable for contact with foodstu .

Composite seals with elastomer preload elements, spring loaded seal,
PTFE-40% B -200/+260 64 °ShD back-up and guide rings, low friction,exellent chemical resistance.
Filled with 40% bronze for improved wear, low friction.

Composite seals with elastomer preload elements, spring loaded seal,
PTFE-60% B6 -200/+260 67 °ShD back-up and guide rings, low friction,exellent chemical resistance.
Filled with 60% bronze for improved wear, low friction.

PTFE

Composite seals with elastomer preload elements, spring loaded seal,
PTFE-25% C -200/+260 64 °ShD back-up and guide rings, low friction,exellent chemical resistance.
Filled with 25% carbon for improved wear, low friction.

Composite seals with elastomer preload elements, spring loaded seal,
PTFE-25% G -200/+260 55 °ShD back-up and guide rings, low friction,exellent chemical resistance.
Filled with glass bre/MoS2 for improved wear, low friction.

Back-up and guide rings, machined parts.
POM FDA D -50/+100 / \/ Very stable in wet and dry environments is also recommended
for precision parts, where close tolerances are required.

PA FDA Y -30/+100 / \/ Back-up and guide rings, machined parts.

PLASTICS

° Composite seals with elastomer preload elements, spring loaded seal,
PEEK K -50/+250 90 °ShD \/ back-up and guide rings, low friction, high precion parts.

Composite seals with elastomer preload elements, spring loaded seal,

UHMW-PE U -200/+80 63 °ShD back-up and guide rings, low friction.
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