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Infroduction

Specseal Company Limited is proud fo introduce our latest O-Ring catalogue,
the most comprehensive and completed o-ring catalogue in Thailand. This valuable and
handsome O-Ring handbook presents the most popular topics regarding o-rings that are
suitable for engineers as well as purchasing officers. This catalogue is part of Specseal’s
continuing mission to bring the very best seals service to the growing Thai industries.

You will easily find the sizes of o-rings you require with their groove dimensions
and installation instructions. The most widely used compounds are listed on page 17 and
their properties are also set out clearly in the table on page 21. This means that you will
not go wrong in choosing the right materials for your applications. Look for Q&A column
on page 127-128 if you have a question concemning the o-rings you are using.

In addition, we bring you all the O-Ring accessories you may use, the X-Rings
with Back-up Rings and Bonded Seals detailed dimensions and profiles which reflects the
Specseal way of assuring the maximum customers’ safisfaction. We do not only offer
superior tfechnical support but also prompt deliveries from our warehouses in our sales
offices around you.

We hope that you will derive as much pleasure from reading this catalogue,
as we do from serving you.

Specsedi............... Your seals & o-rings specialist.
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All O-Rings ordered from SPECSEAL are available in all standard sizes in accordance with
U.S. (AS 568A), (BS 1806, BS 4518) Swedish and DIN standards. We can also supply a wide
varity of non-standard sizes not included in this handbook, but available on request.

Thanks to advanced manufacturing and quality control methods all O-Rings from us
possess optimum A.Q.L (Average Quality Level). In view of mass production this is of
particular importance.

Our quality NBR-70 is most widely used. It represents Buna-N (Perbuna-N or nitrile) rubber
compound, 70° Shore,and is suitable for roughly 90% of all cases. Our O-Rings are
also available in Kalrez® (perfluorelastomer), fluorocarbon, silicone, fluorosilicone, neo-
prene®, ethylene propylene and many other special compounds. Our table of resistance
properties on pages 17-21 may serve as a quide for the proper choice of material.

O-Rings are used for dynamic and for stafic applications. In the case of dynamic
applications either the outside or the inside or the inside circumference of the O-Rings
works as a rubbing seal.
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O-Ring

Dynamic Application

external pressure

internal pressure

Static Application

(no flanges)

7

Pressure!

Sealing the reciprocating piston of, say, a
hydraulic cylinder or a valve in a housing. The
O-Ring is mounted in a rectangular groove
on the outside of the piston or the valve, The
depth of the groove should be such that the
O-Ring shows a little above the groove. When the
piston is installed in the cylinder, the O-Ring
will be compressed 10-15%, so that an effective
amount of sealing capacity will be obtained.
The sealing is based on the elasticity of rubber
(elastomer). Constructional data is given on page 14,15

Sealing rotaing shafts and reciprocating rods of,
say, the piston rod of a hydraulic cylinder or the
spindle of a tap or valve. The O-Ring should
be installed in a groove in the body. The depth
of the groove should be such that the O-Ring
rises a litfle above the groove. When the shaft
or the rod is mounted, the O-Ring will be
compressed 10-15%, so that an effective amount
of sealing will be obtained.

The application of O-Rings for sealing rotating
parts is not advisable, if it is necessary to use a
compact sealing element in such cases, we
recommend the application of X-Rings or other
suitable sealing elements from our programme.

It is advisable to take rings with the largest cross
section that is available, because the rings can
then be used for high pressures (up to 2000 atm.,
for instance) and will also be safe when the
pressure load is subject to variations, particularly
when the construction is subjected to expanding
and shrinking movements. The diametric compres-
sion of the small cross sections up to 30%.
Constructional data is given on page 14,15
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(flanges)
E Flange sealing requires special groove dimensions.

internal pressure

This construciton provides a 100% perfect seal

7 against fluids and gases under high or low pressure,
‘\/'/’ L§ even when the pipes are subject to vibration.
F

Constructional data is given on page 14,15. The

tE dimensions must be such that when the O-Ring

R is exposed to infernal pressure, its outer circumfer-

’/'i

ence is sifting close. In the case of external

external pressure pressure the O-Ring must sit close along the
inner circumference.

CONSTRUCTIONAL DATA

Preceding the tables of O-Rings dimensions, page 14,15 states
constructional data needed to ensure a perfect seal.

We also state the following supplementary data herewith

1. directions for the choice of an O-Ring for dynamic parts.
2. directions for the choice of an O-Ring for static parts.
3. choice of running surface material, finish of running
surface and groove, fits and lubrication.

installation instructions.

hardness of O-Rings.

application of back-up rings

table showing groove dimensions for both dynamic and

N o o b

static parts for O-Rings.

1. GUIDE FOR THE CHOICE OF AN O-RING FOR DYNAMIC PARTS

The right cross section can be inferred from the
Cross section @ | Rod Cylinder @
table:
> 1.6 0- 13 mm. Always take the maximum cross section the
> 24 13 - 25 mm. available room accepts.
2 35 25 - 40 mm.
2 563 40 - 115 mm.
270 > 115
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Rubber behaves like water and can consequently not be compressed. Its volume will
remain unchanged.

When O-Rings tend tfo rotate with the shaft, the rubber is consequently apt to become
“winding”

When applied to a piston, the ring may twist.

It is advisable, therefore, to observe the following rules:

When the outer circumference is exposed to friction:

Outside O-Ring diameter = (0.95 mm to 1.00 mm) x cylinder dia (= A).
The diameter of the groove = cylinder dia (= A) - 2 x groove depth (= BE).
The groove depth is shown in the table on page 14,15

When the inside circumference is exposed to friction:

Inside O-Ring dia = (0.95 mm to 1.0 mm) x rod dia (= B)

The diameter of the groove = rod dia (= B) + 2 x groove depth (= E).
The groove depth is shown in the table on page 14,15

2. DIRECTIONS FOR THE CHOICE OF AN O-RING FOR STATIC PARTS

Although in principle any cross section is suitable, it is advisable to take O-Rings with the
biggest cross section available. The rings can also be safely used then for high pressures
(for instance 2000 atm.) and for varying pressure loads. A distinction must be
made between flanges and other static parts.

Pressure from the outside L 4» Pressure from the inside
7<7’77 ''''' T Iz
| | |
\ \ \ ;
i R i R
I = A i
‘ 71T \ \ \ | E
| ‘ el t
\ | | ]
‘ | | T
s | | | i ‘
| . |

S R

Inside diameter of the groove B ——— F
Outside diameter of the groove A

For flanged seals the following rules are applicable:

Pressure from the inside: A = outside ring diameter (= inside dia + 2 x cross section), so
that the O-Ring fits properly on the outside and has some clearance towards the inside.
Pressure from the outside (vacuum): B should be the inside ring dia, so that the ring fits
properly on the inside and has some clearance towards the outside.

For groove dimensions see table on page 14,15

8
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Static Parts

As far as static parts are concerned, the same directions as indicated in the case of
dynamic parts apply. The O-Ring may be expanded 0-5%, but should be as snug a fit as
possible in the groove. The groove dimensions are shown in the table on page 14,15

3. CHOICE OF RUNNING SURFACE MATERIAL, RUNNING SURFACE
AND GROOVE FINISHES, FITS AND LUBRICATION

a. The choice of the running surface material.

In order to obtain the maximum service life for O-Rings sealing dynamic parts, it is
recommended to use polished hard steel shafts and rods and honed steel or cast iron
cylinder walls. Honing makes the best surface. Hardened steel causes the least friction,
whereas chrome hardening causes considerable friction. Soft materials like aluminium
alloys, copper, brass, monel or soft stainless steel are no advisable because their wear
resistance are small. The inifial friction of elastomers is high; the rubber tends to adhere
to the grooves in the surface of the material. The use of harder compounds can reduce
this initial friction, but when a very low initial friction is required, PTFE seals are better
suited. Details on PTFE products are available on request.

b. Running surface finish and fits.
A close fit between the dynamic parts and a superior surface finish of the sliding parts
are of special importance to the proper sealing and long service life of O-Rings.

The sedling clearance

In regard of the allowable clearance between 0.2 and 0.8 m (Ra) = 8-32 Ru.
values, the table below specifies the A surface finish finer than 0.15 pm (= 6 Ru)
I.S.A. fits to be aimed at, depen- should be avoided, else it would be difficult to

dent on the nominal diameters. maintain a lubricating film.
N a ol The allowable sealing clearence depends on
om earance
the pressure to be sealed and the hardness of
the O-Ring compound used. At elevated pres-
up to 10 mm. H9/e8 . . .
sures a part of the O-Ring will be forced into
10 to 60 mm. H8/e38 ) .
the sealing clearance. Particularly soft rubber
> 60 mm. H7/f7
types can thus be damaged severly.
In other words: dependent on the pressures to
The roughness of the parts sliding be sealed, the amount of sealing clearance is
against the rubber should be bound to maximum values.
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O-Ring

600

400 \ I\

300

200

Diagram for
selection of O-ring
hardness - static seal

[
fj 100 Extrusion
2 80
8
g 60
2 40
30 [ No
Extrusion
O VL
Hardness
° Shore A 70 80| 90
10 T 117

01 02 03 04 05 06 07

Total diameteral play (mm)

HARDNESS 70-80° SHORE A

08 09 1.0

The diagram opposite represents
roughly the connection between
hardness, pressure and clearance.

At pressures over 100 kg.cm2, however,
it is always advisable to support the
O-Ring by a PTFE back-up ring

The table below specifies the allow-
able values at the pressures and
O-Ring hardnesses stated for cross
sections according tfo AS 568A.
Dimensions in millimetres.

HARDNESS 90° SHORE A

Cross section

Cross section

O-Ring “W” 1.78 2.62 3.53 5.33 7.00 O-Ring “W” 1.78 2.62 3.53 5.33 7.00
Pressure Clearance Pressure Clearance

35 bar | 0.20 0.25 0.30 0.36 0.41 35 bar | 0.36 041 046 051 051
70 bar | 0.15 0.18 0.23 0.25 0.30 70 bar | 0.30 036 041 046 046
100 bar | 0.10 0.13 0.15 0.18 0.20 100 bar | 025 030 036 038 041
150 bar | 0.05 0.08 0.10 0.10 0.11 150 bar | 020 023 025 030 030
175 bar | 0.03 0.04 0.05 0.06 0.06 175 bar | 0.15 0.18 020 025 025

200 bar | 0.13 0.156 0.18 020 0.20
350 bar | 0.08 0.10 0.13 0.15 0.15

It is also important that by mounting dirt wipers plungers and rods are prevented from
wearing quickly. When the running surface is rather rough, a satisfactory service life

of the O-Ring can not be expected. Also lubrication and the right choice of running

surface material are decisive.
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Surfacing of the groove, and clearance O-Rings are generally installed in non-adjustable
grooves, the dimensions of which are such that after installation, the O-Rings have a
diametrical compression that, depending on its application, is variable, but is normally
between 10-20%. The groove width should be such that the oval deformation + a certain
amount of swelling can be accepted. The groove may be rectangular, but sometimes the
groove can be more easily turned when its sides may be slightly conical. The bevel should
not be over 5.  Groove surfacing : 1.6-3 @m (64-125 Ru).

Recommended groove tolerances are:
1. groove bottom up to nom. dia. 60 mm. h 11 and H 11 respectively

> nom. dia. 60 mm. and over h 9 and H 9 respectively
2. groove width: see table of groove dimensions on page 14,15

c. Lubirication
For dynamic application the O-Ring requires thorough lubrication in order to ensure a
long service life, wear quickly being occasioned when dry. O-Rings also require lubrication
when used for pneumatic equipment, for instance by filing the groove with a grease of
high melting point. Our 5 cc tubes of DC 200 silicone oil are excellent for the purpose.

Mineral and vegetable oils and fats must not be used when Ethylene Propylene
O-Rings are installed.

11
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4. INSTALLATION INSTRUCTIONS

Bevelled edges

When designing O-Ring Sealing devices it is of vital importance that bevelled edges are
provided for, so that the O-Rings will not be damaged when being mounted. In many
cases a mere rounding of sharp edges is insufficient. The following figures show, why:

Cylinders

Minimum 0.75 mm

The ring gets jammed and is destroyed Correctly bevelled edges ensure
because the edges have not been bevelled. simple mounting without problems.

Piston Rods and Plungers

Minimum 0.75 mm

R Min 2.35 mm

In case of piston rods and plungers This construction may also be used.
this construction is given preference.

12
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Valves, etc.

When O-Rings must pass a hole when being mounted,
provision should be made so that the rings cannot be pinched off.

I R | Minimum N o
0.75 mm R Min 1.50 mm
& Le [
S
i
(A) (B)
10-30°
This construction is to be preferred. This construction is also workable.

When a certain amount of passage is required, we advise constructing several small
diameter holes instead of a few large diameter holes.

5. HARDNESS OF THE O-RINGS

In the majority of cases a 70° Shore A quality will do. Though not really necessary, softer
O-Rings from 40 to 60° Shore A are often installed for sealing at low pressures or vacuum.
O-Rings harder than 70° Shore A (90° Shore A) Should be used (preferably together with
back-up rings) at high pressures to avoid that the O-Ring is exfruded info the clearance.

In regard of hardnesses to be chosen the following facts deserve attention:
L] If pressures are low, hard O-Rings seal less perfectly than soft O-Rings.

® To reach the amount of diametrical compression desired, hard O-Rings require
more load than soft O-Rings.

13
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6. TABLE OF GROOVE DIMENSIONS
F3
|
s E1 Ll\
N «| @)

- W

Installation Recommendation

F1

Dynamic Installation Static Installation | Axial Installation
Cross Groove Groove Groove | Groove | Groove | Groove Radius

Section Depth Width Depth | Width | Depth | Width
w E F1 F2 El E3 H F4 i

+ 0.05 + 02 + 02 + 0.05 + 0.2 + 0.05 + 0.2
0.50 - - - 0.35 0.80 0.35 0.80 0.20
0.74 - - - 0.50 1.00 0.50 1.00 0.20
1.00 1.02 - - - 0.70 1.40 0.70 1.40 0.20
1.2 - - - 0.85 1.70 0.85 1.70 0.20
125 127 - - - 0.90 1.70 0.90 1.80 0.20
1.3 - - - 0.95 1.80 0.95 1.80 0.20
1.42 - - - 1.05 1.90 1.05 2.00 0.30
150 1.52 1.25 3.00 4.00 1.10 2.00 1.10 2.10 0.30
1.60 1.63 1.30 3.10 4.10 1.20 2.10 1.20 2.20 0.30
1.78 1.80 1.45 3.80 5.20 1.30 2.40 1.30 2.60 0.40
1.83 1.50 3.90 5.30 1.35 2.50 1.35 2.60 0.40
1.90 1.55 4.00 5.40 1.40 2.60 1.40 2.70 0.40
1.98 2.00 1.65 4.10 5.50 1.50 2.70 1.50 2.80 0.40
208 210 1.75 4.20 5.60 1.55 2.80 1.55 2.90 0.40
2.20 1.85 4.40 5.80 1.60 3.00 1.60 3.00 0.40

14
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Dynamic Installation Static Installation | Axial Installation
Cross Groove Groove Groove Groove | Groove | Groove Radius

Section Depth Width Depth  Width | Depth | Width
w E F1 F2 E1l F3 H F4 i

+ 005 | +02 + 02 + 005 | +02 + 0.05 + 0.2
2.26 1.90 4.40 5.80 1.70 3.00 1.70 3.10 0.40
230 234 1.95 4.50 5.90 1.75 3.10 1.75 3.10 0.40
2.40 2.05 4.60 6.00 1.80 3.20 1.80 3.30 0.50
2.46 2.10 4.70 6.10 1.85 3.30 1.85 3.40 0.50
2.50 2.15 4.70 6.10 1.85 3.30 1.85 3.40 0.50
262 265 2.25 5.00 6.40 2.00 3.60 2.00 3.80 0.60
2.70 2.30 5.00 6.40 2.05 3.60 2.05 3.80 0.60
2.80 2.40 5.10 6.50 2.10 3.70 2.10 3.90 0.60
292 295 2.50 5.30 6.70 2.20 3.90 2.20 4.00 0.60
3.00 2.60 5.40 6.80 2.30 4.00 2.30 4.00 0.60
3.50 3.05 6.00 7.40 2.65 4.60 2.65 4.70 0.60
3.53 3.55 3.10 6.20 7.60 2.70 4.80 2.70 5.00 0.80
3.60 3.15 6.20 7.60 2.80 4.80 2.80 5.10 0.80
4.00 3.50 6.90 8.60 3.10 5.20 3.10 5.30 0.80
4.50 4.00 7.50 9.20 3.50 5.80 3.50 5.90 0.80
5.00 4.40 8.30 10.00 4.00 6.60 4.00 6.70 0.80
533 5.30 4.70 8.80 10.50 4.30 7.10 4.30 7.30 1.20
5.50 4.80 8.80 10.50 4.50 7.10 4.50 7.30 1.20
5.70 5.00 8.90 10.60 4.60 7.20 4.60 7.40 1.20
6.00 5.30 9.10 10.80 4.90 7.40 4.90 7.60 1.20
6.50 5.70 9.70 11.40 5.40 8.00 5.40 8.20 1.20
6.99 7.00 6.10 12.00 14.50 5.80 9.50 5.80 9.70 1.50
7.50 6.60 12.20 14.70 6.30 9.70 6.30 9.90 1.50
8.00 7.10 12.30 14.80 6.70 9.80 6.70 10.00 1.50
8.40 7.50 12.50 15.00 7.10 10.00 7.10 10.30 1.50
9.00 8.10 13.10 15.60 7.70 10.60 7.70 10.90 2.00
9.50 8.60 13.50 16.00 8.20 11.00 8.20 11.40 2.00
10.00 9.10 14.10 16.60 8.60 11.60 8.60 12.00 2.50
12.00 11.00 16.00 18.50 10.60 13.50 10.60 14.00 2.50

The installation dimensions here apply to O-Rings in NBR.
For elastomers with larger mould shrinkage, such as MVQ or FPM,
the groove depth may have to be reduced. In such cases, please contact us!

15
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Groove dimensions for PTFE O-Rings
Owing to the less elastic properties of the material, PTFE O-Rings can be used for
static sealing in axial groove constructions only.

When using PTFE O-Rings in axial
— groove or flange constructions, normal
; groove depths are suitable.

Considering the occurrence of cold

; flow of PTFE, the best results are achieved
% / if the groove construction stated below

/ is used.

—/ PTFE O-Rings used in the groove
construction outlined below are more

Finish: 72 Ry effective than when they are installed
/{J E18mu) in the usual O-Ring grooves.

R I
N Max. clearance. A — ' - 10 to 20% of W

}\ 0.13 mm.
(\\ (for cross sections 1.78 to 5.33 mm)

I
A
1

] - O/
W+10%of W = = R =W + 10% van W A=W - 10 to 15% of W
(W = cross section) 2 (for cross sections 5.33 to 7 mm inclusive)

Compressing PTFE O-Rings requires higher loads than compressing elastomer
O-Rings. Consequently PTFE O-Rings can be used for pressure sealing in axial
groove, not in radial grooves.

In radial grooves PTFE O-Rings can serve as a pressureless separating seal, for instance.

Because PTFE O-Rings are difficult to expand and difficult to compress, it is advisable
to choose groove dimensions that create a sliding fit.

If PTFE O-Rings are heated to 80 or 100°C, they are easier fo install.

Because Kalrez® is much more elastic than PTFE, it is recommendable to consider
the application of Kalrez instead of PTFE if chemical and thermal conditions do not
permit the use of polymer.

16
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Application of O-Rings against vacuum

When constructing O-Ring grooves for vacuum sealing, it is important that the groove
is filled by the O-Ring as much as possible, because when rubber is being exposed to
vacuum, it wil shrink to a certain extent. Besides it must be prevented that the O-Ring
can slide or roll. The surfaces to be sealed must be machined as smooth as possible.

The figures in the next column represent the cross section according to AS 568A for
vacuum sedaling.

) Groove depth | Groove width
Cross section E F In the case of high-vacuum sealing
178 197 - 132 211 - 224 the g(:: perrfn?:bm’ré I(;nd delgqssmg
roperties o e O-Rings play an
2.62 1.88 - 1.98 3.00 - 3.12 p prT ¢ oort. Th o : Y
important part. These properties va
3.53 257 - 2.62 3.99 - 414 P P Prop v
widely among the various elastomers
5.33 3.86 - 3.94 599 - 6.12 )
and are also highly dependent on
7.00 511 -5.18 7.75 - 7.87 i
temperature and medium handled.

Dimensions in millimetres.

In the majority of cases butyl and, particularly, Viton are the compounds to be preferred
for sealing against vacuum.

If in regard of vacuum and elevated temperatures maximum requirements are made,
Kalrez? will give the best results.

We will be glad to supply you with additional data on the use of elastomers for vacuum
technology.

7. RECOMMENDATIONS FOR USE OF STANDARD COMPOUNDS

Buna N (NBR); compounds of this material are the most common industrial compounds.

Copolymers of butadiene and acrylonitrile are known by several generic names, Buna N,
Nitrile Rubber and NBR. The acrylonitrile content of NBR compounds varies considerably
(18% to 50%) and influences the physical properties of the finished material.

The higher acrylonitrile content, the better resistance to oil and fuel. At the same time,
elasticity, compression set resistance to low temperature is adversely affected. The lower
acrylonitrile content obtains, the better low temperature resistance, but sacrifice some
resistance to oil and fuel. In view of these opposing redlities, a compromise selection is
the medium acrylonitrile content rubber. NBR has good mechanical properties
when compared with other elastomers and high wear resistance.

17
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NBR is unable to resist the weathering and ozone. Some special compound can improve
this defect, such as NBR/PVC blending compound which has excellent weathering and
ozone resisfance and good resistance fo fuel but compression set is not so good.

SERVICE TEMPERATURE

For NBR the service temperature can be designed from -55° C to 100° C or up to 125°C
depending on different acrylonitrile content and formula. Generally higher than 100° C,
life time will be shortened.

HARDNESS
40 to 90 Shore A are available.

APPLICATION

NBR compounds have excellent resistance to albrasion, non-polar oil and solvent, water
and permeation (higher acrylonitrile content will be better). NBR also can be used in
conditions of dilute acids, alkalis and salt solufion at low temperatures.

Applying in aromatic hydrocarbons, chlorinated hydrocarbons and polar solvents are
not suitable.

Fluorocarbon (FPM)

Fluorocarbon is a well-known high performance rubber, especially it has excellent resistance
to hight temperature, ozone, weather, oxygen, mineral oil, fuels, hydraulic fluids, aromatics
and many organic solvents and chemicals.

Now we can supply parts made by Viton® system gum like general type (A-TYPE, 66%
fluorine) middle fluorine content type (B-, GBL-TYPE, 67~68.5% fluorine), high fluorine
contfent type (F-, GF-TYPE, 70% fluorine), improving low temperature flexibility type (GLT-, GFLT)
and excellent resistant to more chemicals and solvents Viton® ETP Extreme.

We also can supply excellent acid and alkali resistance parts made by AFLAS®

SERVICE TEMPERATURE

For general type the service temperature is better limited to approximately from - 26°C
(-15°F) to 232°C (450°F) in static application, though the service temperature can arrive to
275°C at short time but up to 232°C the parts life will be shortened.

In dynamic application it is suitable between -15°C and 200°C.

For GLT-type the low temperature can be down below -40°C.

HARDNESS
For general type the hardness from 50 to 90 Shore A are available.
For others type 60 to 90 Shore A are appropriate.

APPLICATION

Because FPM has excellent resistance to high temperature, oil, solvent, flame, chemical
and weather, it is usually applied in automotive, chemical processing, aerospace and
many industries.
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Viton® GLT has more broad usable thermal range of -45°C to +275°C and outstanding
aggressive HTS-type oils, applied in aerospace is a good choice.

Viton® EPT usually applies in chemical industrial field.

Some fuels add several methanol, Viton® F- and B-type are more usable than A-type
especially F-type. Some lubricant add a few organic amide or amine, choosing peroxide
curing system Viton® will be better than bisphenol curing system.

ETHYLENE PROPYLENE RUBBER (EPM, EPDM.)

EPM is a Copolymer of ethylene and propylene, EPDM is terpolymer of ethylene and
propylene with a small amount of a third monomer (usually a diolefin) to permit vulco-
nization with sulfur. Generally Ethylene Propylene Rubber posses excellent resistance fo
ozone, sunlight and weathering, and have very good flexibility at low temperature, good
chemical resistance (many dilute acids and alkalis, polar solvents), and good electrical
insulation property.

SERVICE TEMPERATURE
For EPDM the service temperature can be designed from -55°C to 125°C or up t0150°C
(for peroxide cured systems).

APPLICATION

In phosphate-ester based hydraulic fluids and glycol based brake fluids systems
Ethylene Propylene Rubber is good choice for sealing parts. Applying in domestic water,
rubber parts must pass the chloramine and chlorine resistance test. It is not suitable for
any types Ethylene Propylene Rubber, higher saturated EPDM or EPM and higher ethylene
content will be good for chloramine and chlorine attacking. It also usually be used in hot
water or steam up to 150°C.

Ethylene Propylene Rubber is not suitable in petroleum fluid (fuels, mineral oils, greases).

SILICONE

Physically, silicone are based on silicon, an element derived from quartz. To create this
class of synthetic elastomers, pendant organic groups such as methyl, phenyl and vinyl
are aftached to silicon atoms. The different addition of side chains can achieve
significant variations in properties. Silicones have excellent heat, ozone and corona
resistance, very well dielectric stability, and resistance to many oils, chemicals, and
solvents. And for all elastomers, silicones possess the best flexible property at low
temperature. But it also have some weakness like low fensile strength, poor tear and
wear resistance.

SERVICE TEMPERATURE
For Silicones the service temperature are from -60°C to 225°C. Some special types can
be used in extreme temperature up to 300°C and down to -100°C.
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HARDNESS
25 to 90 Shore A are available.

APPLICATION

Silicone rubber performs well under environmental and temperature extremes, it usually
be applied in automotive and aerospace industries, where flexibility and longevity are
important. It also has outstanding electrical insulating properties, applying in strict
performance standards are critical. And it is a suitable material for parts that need
FDA approval for food handling equipment and appliances.

FLUOROSILICONE (FVYMQ)

Fluorosilicone is like silicone rubber, bonding frifluoropropyl, methyl, and vinyl as side
chains. The mechanical and physical propertries are similar to VMQ. However, FYMQ
offers improved fuel and mineral oil resistance.

SERVICE TEMPERATURE
For FVYMQ the service temperature are from -60°C to 177°C. In dry heat, the serviceable
temperature range can extend to 232°C.

HARDNESS
45 to 80 Shore A are available.

APPLICATION

FVYMQ offers excellent low-temperature flexibility and good for fuel and aromatic mineral
oil. It is usually applied in contact with jet and automotive fuels, most solvents, or engine
oil, especially in aerospace industry.

NEOPRENE (CR)

Neoprene was one of the first successful synthetic elastomers in 1931 by Dupont.

It is prepared by emulsion polymerization of Neoprene, or 2-chlorobutadiene.

CR is a multi-purpose elastomer which yields a balanced combination of properties.
It has good resistance to sun, ozone, weather and perform well in contact with oils and
many chemicals. It also display outstanding physical toughness and good resistance to fire.

SERVICE TEMPERATURE
The service temperature of Neoprene can be designed from -40°C to 100°C or up to 125°C
depending on different grades. Generally higher than 100°C, life time will be shortened.

HARDNESS
30 to 90 Shore A are available.

APPLICATION
Neoprene has been used thousands of diverse environments, including automotive,
wire and cable industries.
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GENERAL PROPERTIES OF MOST USED ELASTOMERS

NITRILE ETHYLENE FLUORO- | FLUORO-
(HIGH NEOPRENE | PROPYLENE |POLYACRYLATE| SILICONE SILICONE CABON
NITRILE) TERPOLYMER
ASTM D1418 Ma.
NBR CR | EPDM | ACM FVMQ | FPM
DESIGNATION PMQ
ASTM D2000 BF.BG yMaPvMQ
BC.BE | AABACA| DF.DH FK HK
/SAE J200 TYPE CLASS | BK.CH FC.FE.GE
HARDNESS, SHORE A 4090 | 3090 | 3090 | 4085 | 3085 | 60-80 | 6095
TENSILE STRENGTH
MAX, REINE (PSD 4000 | 4000 | 3000 | 2500 1200 | 1200 2500
ELONGATION MAX, RENF(%) | 600 600 600 | 400 700 400 300
SPECIFIC GRAVITY 1.00 124 086 | 1.09 098 0.98 1.85
BRITTLE POINT (F) -40 -80 90 40 |90T0-180 -85 -40
COMPRESSION SET GE GE GE G F-E G GE
RESILIENCE AT 73°F G GE G F P-E F F
ELECTRICAL PROPERTIES |  P-F E E F GE E G
ADHESION TO METAL GE GE F-G G G F F
RESISTANCE TO
ABRASION E E G F P-F P G
TEARING G F-G F P-F P-F P F-G
FLAME P GE P P F-E F E
OZONE P-F E E E E E E
WEATHER P E E E E E E
OXIDATION E E G E E E
WATER E G E P GE E E
STEAM F-G F GE VP F-G F-G G
ACID (DILUTED) G E E P-F G E E
ACID (CONCENTRATED)| G E E PF F G E
ALKALIES (DILUTED) G E E P-F E E E
ALKALIES (CONCENTRATED) G E E P-F E G E
SYNTHETIC LUBRICANTS | G-E P VP P VP E E
LUBRICATING OILS
(HIGH ANILINE) £ £ VP £ © £ £
LUBRICATING OILS
(LOW ANILINE) £ © VP £ F £ £
ANIMAL, VEGETABLE OILS G G GE G E E E
GAS PERMEABILITY GE G F G P P E

E = EXCELLENT, G = GOOD, F = FAIR, P = POOR, VP = VERY POOR
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CONDENSED LISTING : STANDARD INCH SIZE O-RING SIZES

British Standard ( BS 1806 :

1962 ) Size in bold, others to American Standard AS568

SECTION SECTION
id Vi 3/30 /g 316 i.d /16 3/32 /g 316
]/32 0o1* 1 9/16 129
%64 002** 1% 030 130 223 326
16 003 102 1Mne 131
%64 004 1%, 031 132 224 327
%32 005 103 1% 133
Vg 006 104 17/ 032 134 225 328
%3 007 105 1 %6 135
%16 008 106 201 2 033 136 226 329
/32 009 107 216 137
Va 010 108 202 2 034 138 227 330
516 011 109 203 2316 139
¥ 012 110 204 2 V4 035 140 228 331
e 013 111 205 309 2516 141
2 014 112 206 310 2 %4 036 142 229 332
e 015 113 207 311 2716 143
% 016 114 208 312 21/ 037 144 230 333
e 017 115 209 313 2% 145
%4 018 116 210 314 2 %4 038 146 231 334
316 019 117 211 315 26 147
g 020 118 212 2 V4 039 148 232 335
1916 021 119 213 317 21316 149
1 022 120 214 318 274 040 150 233 336
116 023 121 215 319 3 041 151 234 337
18 024 122 216 320 3 235 338
1% 025 123 217 321 34 042 152 236 339
1V 026 124 218 322 3 Vs 237 340
1% 027 125 219 323 31, 043 153 238 341
1%s 028 126 220 324 3%s 239 342
1716 127 221 34 044 154 240 343
12 029 128 222 325 37 241 344

* 1/32 section

** 3/64 section
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SECTION SECTION

i.d Vie %32 g 316 Va i.d s 316 Va

4 045 155 242 345 10 274 377 449
47 243 346 10 V4 449A
4V, 046 156 244 347 1072 275 378 450
4% 245 348 10%a 450A
4 047 157 246 349 425 11 276 379 451

4 %3 247 350 426 11 Va 451A
4%, 048 168 248 351 427 172 277 380 452
47 249 352 428 11 % 452A
5 049 159 250 3583 429 12 278 381 453

5 Vs 251 354 430 122 454
5V 050 160 252 355 431 13 279 382 455
5%s 253 356 432 132 456
52 161 254 357 433 14 280 383 457
5% 255 358 434 1472 458
5% 162 256 359 435 15 281 384 459
578 257 360 436 152 460
6 163 258 361 437 16 282 385 461
6V 164 259 362 438 16172 462
62 165 260 363 439 17 283 386 463
6% 166 261 364 440 17 2 464
7 167 262 365 441 18 284 387 465

7 Va 168 263 366 442 18 2 466
72 169 264 367 443 19 388 467
7 ¥a 170 265 368 444 19 172 468
8 171 266 369 445 20 389 469
84 172 267 370 445A 21 390 470
82 173 268 371 446 22 391 471
8%, 174 269 372 446A 23 392 472
9 175 270 373 447 24 393 473
9 Va 176 271 374 447A 25 394 474
9 177 272 375 448 26 395 475
9%a 178 273 376 448A
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TABLES OF AMERICAN STANDARDS (AS SERIES)

AS-OXX Size : Cross-section W = 1.78 mm
AS ID. AS ID. AS ID. AS ID.
Nr. mm Nr. mm Nr. mm Nr. mm
-001* 0.74 -016 15.60 -031 44.17 -046 107.67
-002* 1.07 -017 17.17 -032 47.35 -047 114.02
-003* 1.42 -018 18.77 -033 50.52 -048 120.37
-004 1.78 -019 20.35 -034 53.70 -049 126.72
-005 2.57 -020 21.95 -035 56.87 -050 133.07
-006 2.90 -021 23.52 -036 60.05
-007 3.68 -022 25.12 -037 63.22
-008 4.47 -023 26.70 -038 66.40
-009 528 -024 28.30 -039 69.57
-010 6.07 -025 29.87 -040 72.75
-011 7.65 -026 31.47 -041 75.92
-012 9.25 -027 33.05 -042 82.27
-013 10.82 -028 34.65 -043 88.62
-014 12.42 -029 37.82 -044 94.97
-015 14.00 -030 41.00 -045 101.32
*Please note :  for AS-001 cross-section W = 1.02 mm
for AS-002 cross-section W = 1.27 mm
for AS-003 cross-section W = 1.52 mm

AS-1XX Size : Cross-section W = 2,62 mm

AS ID. AS ID. AS ID. AS D.

Nr. mm Nr. mm Nr. mm Nr. mm
-102 1.24 -112 12.37 -122 28.24 -132 44.12
-103 2.06 -113 13.94 -123 29.82 -133 45.69
-104 2.84 114 15.54 -124 31.42 -134 47.29
-105 3.63 -115 17.12 -125 32.99 -135 48.90
-106 4.42 -116 18.72 -126 34.59 -136 50.47
-107 523 17 20.29 -127 36.17 -137 52.07
-108 6.02 -118 21.89 -128 37.77 -138 53.64
-109 7.59 -119 23.47 2129 39.34 -139 55.25
-110 9.19 -120 25.07 -130 40.94 -140 56.82
-1 10.77 -121 26.64 -131 42,52 -141 58.42
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AS-1XX Size : Cross-section W = 2.62 mm

AS ID. AS ID. AS ID. AS ID.

Nr. mm Nr. mm Nr. mm Nr. mm
-142 59.99 -152 82.22 -162 145.72 -172 209.22
-143 61.60 -153 88.57 -163 152.07 -173 2156.57
-144 63.17 -154 94.92 -164 158.42 -174 221.92
-145 64.77 -155 101.27 -165 164.77 -175 228.27
-146 66.34 -156 107.62 -166 171.12 -176 234.62
-147 67.95 -157 113.97 -167 177.47 -177 240.97
-148 69.52 -158 120.32 -168 183.82 -178 247.32
-149 71.12 -159 126.67 -169 190.17
-150 72.69 -160 133.02 -170 196.52
-151 75.87 -161 139.37 -171 202.87

AS-2XX Size : Cross-section W = 3.53 mm

AS ID. AS ID. AS ID. AS ID.

Nr. mm Nr. mm Nr. mm Nr. mm
-201 4.34 -222 37.69 -243 104.37 -264 190.09
-202 5.94 -223 40.87 -244 107.54 -265 196.44
-203 7.52 -224 44.04 -245 110.72 -266 202.79
-204 9.12 -225 47.22 -246 113.89 -267 209.14
-205 10.69 -226 50.39 -247 117.07 -268 215.49
-206 12.29 -227 53.57 -248 120.24 -269 221.84
-207 13.87 -228 56.74 -249 123.42 -270 228.19
-208 15.47 -229 59.92 -250 126.59 -271 234.54
-209 17.04 -230 63.09 -251 129.77 -272 240.89
-210 18.64 -231 66.27 -252 132.94 -273 247.24
211 20.22 -232 69.44 -253 136.12 -274 253.59
-212 21.82 -233 72.62 -254 139.29 -275 266.29
-213 23.39 -234 75.79 -255 142.47 -276 278.99
-214 24.99 -235 78.97 -256 145.64 -277 291.69
-215 26.57 -236 82.14 -257 148.82 -278 304.39
-216 28.17 -237 85.32 -258 151.99 -279 329.79
-217 29.74 -238 88.49 -259 158.34 -280 355.19
-218 31.34 -239 91.67 -260 164.69 -281 380.59
-219 32.92 -240 94.84 -261 171.04 -282 405.26
-220 34.52 -241 98.02 -262 177.39 -283 430.66
-221 36.09 -242 101.19 -263 183.74 -284 456.06
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AS-XXX SERIES

AS-3XX Size : Cross-section W = 5.33 mm

AS ID. AS ID. AS ID. AS ID.
Nr. mm Nr. mm Nr. mm Nr. mm
-309 10.46 -334 66,04 -359 145.42 -384 380.37
-310 12.07 -335 69.22 -360 148.59 -385 405.26
-311 13.64 -336 72.39 -361 151.77 -386 430.66
-312 15.24 -337 75.57 -362 158.12 -387 456.06
-313 16.81 -338 78.74 -363 164.47 -388 481.41
-314 18.42 -339 81.92 -364 170.82 -389 506.81
-315 19.99 -340 85.09 -365 177.17 -390 532.21
-316 21.59 -341 88.27 -366 183.52 -391 557.61
-317 23.16 -342 91.44 -367 189.87 -392 582.68
-318 24.77 -343 94.62 -368 196.22 -393 608.08
-319 26.34 -344 97.79 -369 202.57 -394 633.48
-320 27.94 -345 100.97 -370 208.92 -395 658.88
-321 29.51 -346 104.14 -371 215.27

-322 31.12 -347 107.32 -372 221.62

-323 32.69 -348 110.49 -373 227.97

-324 34.29 -349 113.67 -374 234.32

-325 37.47 -350 116.84 -375 240.67

-326 40.64 -351 120.02 -376 247.02

-327 43.82 -352 123.19 -377 253.37

-328 46.99 -353 126.37 -378 266.07

-329 50.17 -354 129.54 -379 278.77

-330 53.34 -355 132.72 -380 291.47

-331 56.52 -356 135.89 -381 304.17

-332 59.69 -357 139.07 -382 329.57

-333 62.87 -358 142.24 -383 354.97
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AS-XXX SERIES

AS-4XX Size : Cross-section W = 6.99 mm

AS ID. AS ID. AS ID.
Nr. mm Nr. mm Nr. mm
-425 113.67 -447A | 234.90 -467 481.46
-426 116.84 -448 240.67 -468 494.16
-427 120.02 -448A 247.65 -469 506.86
-428 123.19 -449 253.37 -470 532.26
-429 126.37 -449A 260.35 -471 557.66
-430 129.54 -450 266.07 -472 582.68
-431 132.72 -450A 273.05 -473 608.08
-432 135.89 -451 278.77 -474 633.48
-433 139.07 -451A 285.75 -475 658.88
-434 142.24 -452 291.47
-435 145.42 -452A 298.45
-436 148.59 -453 304.17
-437 151.77 -454 316.87
-438 158.12 -455 329.57
-439 164.47 -456 342.27
-440 170.82 -457 354.97
-441 177.17 -458 367.67
-442 183.52 -459 380.37
-443 189.87 -460 393.07
-444 196.22 -461 405.26
-445 202.57 -462 417.96
-445A | 209.55 -463 430.66
-446 215.27 -464 443.36
-446A | 222.25 -465 456.06
-447 227.97 -466 468.76
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O-RING SIZE CROSS REFFERENCE TABLE

These O-rings are intended for use with internal straight thread fluid connection
bosses and tube fittings.

Metric O-Ring Size O-Ring Size - Actual
PR per AS568A per AS568A
Dash Dash Tube OD. | ynits are in Milimeters) | (Units are in inches)
No. No. (Ref.)

I.D. w 1.D. w
AS-901 -01 /32 4.70 1.42 .185 .056
AS-902 -02 /8 6.07 1.63 239 .064
AS-903 -03 3/16 7.65 1.63 301 .064
AS-904 -04 4 8.92 1.83 351 .072
AS-905 -05 5/16 10.52 1.83 414 .072
AS-906 -06 3/g 11.89 1.98 468 .078
AS-907 -07 e 13.46 2.08 530 .082
AS-908 -08 /2 16.36 2.21 644 .087
AS-909 -09 916 17.93 2.46 706 .097
AS-910 -10 5/ 19.18 2.46 .755 .097
AS-911 -11 e 21.92 2.95 863 116
AS-912 -12 3/4 23.47 2.95 924 116
AS-913 -13 1316 25.04 2.95 986 116
AS-914 -14 7/g 26.59 2.95 1.047 116
AS-916 -16 1 29.74 2.95 1.171 116
AS-918 -18 1178 34.42 2.95 1.355 116
AS-920 -20 14 37.47 3.00 1.475 118
AS-924 -24 11/2 43.69 3.00 1.720 118
AS-928 -28 13/4 53.09 3.00 2.090 118
AS-932 -32 2 59.36 3.00 2.337 118
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TABLES OF JAPANESE STANDARDS (P SERIES)

Table of dimensions of O-rings for dynamic sealing and static sealing of cylindrical
surface and flat surface (JIS B2401) (JIS B2406) (JASO 6605) all dimensions in mm.

O-Ring thickness w) = 1.9 = o007 O-Ring thickness w) = 2.4 =007
Nominal size | Nominal size | Dimensions of Nominal size | Nominal size | Dimensions of
by by JASO 6605 O-Rings by by JASO 6605 O-Rings
JIS B 2401 (automobile | |nside diameter JIS B 2401 (automobile | |nside diameter
standards) (D.) standards) (D.)
P 3 1003 238 P 10A 2010 9.8
P 4 1004 3.8 P - 10.8
P 5 1005 48 P 11.2 2011 1.0
Po 1000 >8 E 155 20_12 1;2
P 1007 o8 - 2013 130 | *0.12
P8 1008 7.8 P14 2014 13.8
P9 1009 8.8 P 15 2015 14.8
P10 1010 9.8 |0+0.12 P 16 2016 15.8
1011 1.0 - 2017 16.8
1012 123 P 18 2018 17.8
1013 13.0 - 2019 18.8
1014 13.8 P 20 2020 19.8
1015 14.8 E g; 2021 g?-g
1016 15.8 ) o022 .
1017 16.8 i o003 233
1018 17.8 i 2025 047
1019 18.8 - 2026 262 | *0.15
1020 19.8 - 2028 27.7
1021 21.0 - 2030 29.7
1022 22.1 - 2031 31.2
1023 233 - 2033 332
1025 247 |0t0.15 - ggg‘;’ g?g
1026 26.2 - 2040 39.7
1028 277 - 2042 4.2
1030 297 - 2045 a4.7
1031 31.2 - 2047 472
1033 332 - 2050 49.7
1035 352 - 2053 526 | +0.25
- 2056 55.5
- 2060 59.6
- 2063 62.6
- 2067 66.6
- 2071 706 | 0.4

29




CSEAL

PEC
EAL

Seals & O-rings Specialist

O-Ring

TABLES OF JAPANESE STANDARDS (P SERIES)

O-Ring thickness (w) = 3.5 =01

O-Ring thickness (w) = 3.5 =01

Nominal size | Nominal size | Dimensions of Nominal size | Nominal size | Dimensions of
by by JASO 6605 O-Rings by by JASO 6605 O-Rings
JIS B 2401 (automobile | Inside diameter JIS B 2401 (automobile | Inside diameter

standards) (D.) standards) (ID.)
P 22A - 21.7 - 3080 79.6
P 224 3022 22.1 - 3085 84.6
P 24 3024 23.7 - 3090 89.6
P 25 3025 24.7 - 3095 946 | ¥04
P 255 - 252 - 3100 99.6
P 26 3026 25.7 - 3106 105.6
P 28 3028 27.7 - 3112 111.6
P 29 - 28.7
P 295 - 29.2
P 30 3030 29.7 | *0.15 O-Ring thickness w) = 5.7 o1
Pl ) %07 Nominal size | Nominal size | Dimensions of
P 315 3031 312 by  [by JASO 6605|  O-Rings
p 32 - 31.7 JIS B 2401 (automobile | |nside diameter
P 34 3034 33.7 standards) (D)
p 35 34.7 - 3118 117.6 | 0.4
P 355 3035 35.2 - 3125 124.6
P 36 35.7 - 3132 131.6
P 38 3038 37.7 - 3140 139.6 | 0.6
P 39 3039 38.7 - 3150 149.6
P 40 3040 39.7 P 48A 47.6
P 41 - 40.7 P 50A 49.6
P 42 3042 41.7 P 52 51.6
P 44 3044 43.7 P 53 52.6
P 45 3045 44.7 P 55 54.6
P 46 - 45.7 P 56 55.6
P 48 3048 47.7 P 58 57.6 | £0.25
P 49 - 48.7 +0.25 P 60 59.6
P 80 3050 49.7 P 62 61.6
- 3053 52.6 P 63 62.6
- 3056 55.6 P 65 64.6
- 3060 59.6 P 67 66.6
- 3063 62.6 P 70 69.6
- 3067 66.6 P 71 70.6
- 3071 70.6 +0.4 P 75 74,6 | 0.4
- 3075 74.6 P 80 79.6
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TABLES OF JAPANESE STANDARDS (P SERIES)
O-Ring thickness (wy) = 5.7 zo1s O-Ring thickness (w) = 8.4 o015
Nominal size | Nominal size | Dimensions of Nominal size | Nominal size | Dimensions of
by by O-Rings by by JASO 6605 |  O-Rings
JIS B 2401 JIS B 2401 (Inside diameter| JIS B 2401 (automobile | |nside diameter
(D, standards) (D.)
P 85 84.6 P 205 204.5
P 90 89.6 P 209 208.5
P 95 94.6 P 210 209.5
P 100 99.6 P 215 214.5
P 102 101.6 P 220 219.5
P 105 104.6 | 0.4 p 225 224.5
P 110 109.6 P 230 229.5
P 112 1.6 P 235 234.5
P 115 114.6 P 240 239.5
P 120 119.6 P 245 2445 | 0.8
P 125 124.6 P 250 249.5
P 130 129.6 P 255 254.5
P 132 131.6 P 260 250.5
P 135 134.6 | #0.6 P 265 264.5
P 140 139.6 P 270 269.5
P 145 144.6 P 275 274.5
P 150 149.6 P 280 279.5
P 285 284.5
P 290 289.5
O-Ring thickness (w) = 8.4 +o1s P 205 204.5
Nomigcl size bNoIlfrsmgl Ziézgs Dimg—nRsiir?gss of P 300 299.5
JIS BéAO] g::utomobile Inside diameter P 315 314.5
standards) (D) P 320 319.5
P 150A 149.5 P 335 334.5
P 155 1545 P340 339.5
P 160 159.5 P 355 354.5 | £1.0
P 165 1645 | 0.6 P 360 359.5
P 170 169.5 P 375 3745
P 175 1745 P 385 384.5
P 180 179.5 P 400 399.5
P 185 184.5
P 190 189.5 | 0.8
P 195 194.5
P 200 199.5
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TABLES OF JAPANESE STANDARDS (G SERIES)

Table of dimensions of O-rings for static sealing of cylindrical surface and flat surface

(JIS B2401) (JIS B2406) all dimensions in mm.

O-Ring thickness (w) = 3.1 o1

O-Ring thickness (w) = 5.7 =015

Nominal size Dimensions of O-Rings Nominal size Dimensions of O-Rings
JIS 52401 Inside diameter (ID.) JIS é>y2401 Inside diameter (ID.)
G 25 24.4 G 150 149.3

G 30 29.4 +0.15 G 155 154.3

G 35 34.4 G 160 159.3

G 40 39.4 G 165 164.3 0.6
G 45 44.4 G 170 169.3

G 50 49.4 G 175 174.3

G 55 54.4 +0.25 G 180 179.3

G 60 59.4 G 185 184.3

G 65 64.4 G 190 189.3

G 70 69.4 G 195 194.3

G 75 74.5 G 200 199.3

G 80 79.4 G 210 209.3

G 85 84.4 G 220 219.3

G 90 89.4 G 230 229.3 0.8
G 95 94.4 G 240 239.3

G 100 99.4 0.4 G 250 249.3

G 105 104.4 G 260 259.3

G 110 109.4 G 270 269.3

G 115 114.4 G 280 279.3

G 120 119.4 G 290 289.3

G 125 124.4 G 300 299.3

G 130 129.4

G 135 134.4 0.6

G 140 139.4

G 145 144.4
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TABLES OF JAPANESE STANDARDS (S SERIES)

Table of dimensions of O-rings for static sealing (S Standard :

rubber) all dimensions in mm.

rubber materails : nitrile

O-Ring thickness w) = 1.5 zo1

O-Ring thickness w) = 2.0 o1

Nominal size

Dimensions of O-Rings

Inside diameter (ID.)

Nominal size

Dimensions of O-Rings

Inside diameter (ID.)

[P VP I Vo B VP R Vp I Vo B Vo BNV RV B VP VP I Vo BN VP BN @0 BN Vo B VP BN @7 ]
N

25
3.5
4.5
5.5
6.5
7.5
8.5
9.5
10.7 $0.15
11.5
12.0
13.5
14.5
15.5
17.5
19.5
215

O-Ring thickness w) = 2.0 =01

Dimensions of O-Rings

Nominal size
Inside diameter (ID.)
S 224 21.9
S 24 23.5
S 25 24.5
S 26 255
S 28 27.5
S 29 28.5 0.1
S 30 29.5
S 315 31.0
S 32 315
S 34 33.5
S 35 34.5
S 355 35.0

S 36 35.5
S 38 37.5 $0.15
S 39 38.5
S 40 39.5
S 42 415
S 44 43.5
S 45 44.5
S 46 45.5
S 48 47.5
S 80 49.5
S 83 52.5 +0.25
S 55 54.5
S 56 56.5
S 60 59.5
S 63 62.5
S 65 64.5
S 67 66.5
S 70 69.5
S 71 70.5
S 75 74.5
S 80 79.5
S 85 84.5
S 90 89.5
S 95 94.5
S 100 99.5 0.4
S 1056 104.5
S 110 109.5
S 12 111.5
S 115 114.5
S 120 119.5
S 1256 124.5
S 130 129.5
S 132 131.5
S 135 134.5 0.6
S 140 139.5
S 145 144.5
S 150 149.5
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TABLES OF JAPANESE STANDARDS (V SERIES)

Table of dimensions of O-rings for vacuum flange IS B2401) (JIS B2290) all dimensions
in mm.

O-Ring thickness (w) = 4.0 =01 O-Ring thickness (w) = 10.0 =03
Nominal size Dimensions of O-Rings Nominal size Dimensions of O-Rings
JIS §2401 Inside diameter (ID.) JIS :2401 Inside diameter (ID.)

vV 15 14.5 V480 475.0 1.2

Vo 24 23.5 +0.15 V 530 524.5

vV 34 33.5 V 585 579.0 1.6

V 40 39.5 V640 633.5

vV 55 54.5 V690 683.0

+0.25

vV 70 69.0 V 740 732.5

vV 85 84.0 VvV 790 782.0 2.0

V 100 99.0 +0.4 V 845 836.5

VvV 120 119.0 V 980 940.5 2.5

V 150 148.5 106 V 1055 1044.0 +3.0

VvV 175 173.0

O-Ring thickness w) = 6.0 = o1s*

Nominal size Dimensions of O-Rings

by
JIS B 2401 Inside diameter (ID.)
VvV 225 222.5 108
VvV 275 272.0
V 325 321.5 410
V 380 376.0
V 430 425.5 +1.2
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METRIC SIZES AND INTERNATIONAL STANDARDS

The abbreviations in the column “Standard”
have the following meaning :

‘ i . W DIN/ISO = DIN 3771/ ISO 3601
{ AS = American standard AS 568 A,
British standard BS 1806
ID. P/G/V = Japanese standard JIS B 2401
S = Japanese standard
NF = French standard NF T 47-501
R = French standard

TABLES OF STANDARD RANGE O-RING DIMENSIONS

Dimension Nomingl Ref. Dimension Nominpl Ref.

ID. x _W Dimension No. ID. x .W Dimension No.

Metric U.S.standard Metric U.S.standard
074 x 1.02 | Va2 x %32 x Va2 AS-001 25 x 18 DIN/ISO/NF
1.07 x 1.27 | ¥ea x %ea x Yea AS-002 25 x2
115 x 1 257 x 1.78 | ¥32x 7/32x 16 AS-005
124 x 262 | Viex Vax¥s AS-102 26 x 19 R1
125 x 1 2.75 x 1.6 R1b
1.3 x 125 28 x 15
14 x1 28 x 16
142 x 1.52 | V16 x %16 x V16 AS-003 28 x 18 DIN/ISO/NF
15 x1 28 x 19 P-3
178 x 1.02 | Vex Vax Va2 284 x 262 | V8 x5%6x Y32 AS-104
1.78 x 1.78 | %ea x ¥ea x 16|  AS-004 29 x 178 | VaxVaxe AS-006
1.8 x1 3 x 1
18 x15 3 x15
18 x 1.8 DIN/ISO/NF 3 x18
185 x 1.5 3 x2
2 x 1 3 X 3
2 x15 31 x 1.6
2 x18 DIN/ISO/NF 3.15x 1.8 DIN/ISO/NF
206 x 2.62 | ¥32x %32 x V32 AS-103 3.17 x 1.78
22 x 1.6 32 x 1.6
224 x 1.8 DIN/ISO/NF 33 x24
23 x09 34 x19 R2
24 x19 RO 35 x1
25 x1 35 x 15 S-4
25 x15 $-3 35 x2
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Dimension Nominpl Ref. Dimension l}lomin.al Ref

ID. x .W Dimension No. ID. x _W Dimension No.'

Metric U.S.standard Metric U.S.standard
35 x3 5 x 1
355 x 1.8 DIN/ISO/NF 5 x12
36 x24 5 x 1.5
3.63 x 2.62 |32 x a2 x ¥a2 AS-105 5 x1.6
3.68 x 1.78 | %32 x %32 x /16 AS-007 5 x18 DIN/ISO/NF
37 x1.6 5 x2
375 x 1.8 5 x25
38 x19 P-4 5 x3
4 x 1 5 x4
4 x 1.5 5 x5
4 x 1.8 DIN/ISO/NF 51 x1
4 X 2 51 x 1.6
4 X 2.5 515 x 1.8 DIN/ISO/NF
4 x 3 523 x 2.62 | 7/32 x ¥a2 x %32 AS-107
4 X 4 528 x 1.78 | 7/32x Wa2 x 1116 AS-009
4 x5 53 x 1.8 DIN/ISO/NF
41 x 16 53 x24
42 x19 R3 55 x 1
43 x24 55 x 1.5 S-6
434 x 353 | ¥e6x7ex s AS-201 55 x 1.8
442 x 2.62 | 16 x ¥ x ¥32 AS-106 55 x2
447 x 1.78 | %16 x %16 x /16 AS-008 55 x 24
45 x1 55 x25
45 x 1.5 S-5 55 x3
45 x 18 56 x 1.8 DIN/ISO/NF
45 x2 56 x24
45 x3 57 x 19 R5
46 x24 58 x 1.9 P-6
46 x25 594 x 3.53 Vax V2 x Vs AS-202
47 x 1.42 AS-901 6 x1
47 x 16 6 x15
476 x 1.78 6 x18 DIN/ISO/NF
48 x19 P-5 6 x2
487 x 18 DIN/ISO/NF 6 x22 R6b
49 x 1.9 R4 6 x25
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Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
ID. x .W Dimension No. ID. x .W Dimension No.
Metric U.S.standard Metric U.S.standard

6 x3 75 x 1

6 x4 75 x 15 S-8

6 x 4.5 75 x 1.8 DIN/ISO/NF

6 x5 75 x 2

6 x6 75 x 24

6.02x 2.62 | Vax1ex¥s2|  AS-108 75 x 25

6.07x 1.63 AS-902 75 x 3

6.07x 1.78 | Vax¥sx 16 AS-010 7.52x 3.53 | %16 x %16 x s AS-203

6.1 x 1.6 7.59%x 2.62 | %16 x V2 x ¥s2 AS-109

63 x 1.8 DIN/ISO/NF 7.6 x 24

63 x 24 7.65x 1.63 AS-903

6.35x 1.78 R5b 7.65x 1.78 | %16 x 716 x V16 AS-011

64 x 1.9 R5a 78 x 19 P-8

65 x 1 7.94x 1.78

65 x 1.5 S-7 8 x1

65 x 2 8 x15

65 x 2.5 8 x18 DIN/ISO/NF

65 x 3 8 x19 Ré6a

6.6 x 24 8 x2

67 x 1.8 DIN/ISO/NF 8 x25

6.75x 1.78 8 x3

6.8 x 1.9 P-7 8 x35

69 x 1.8 DIN/ISO/NF 8 x4

7 x1 8 x45

7 x 15 8 x5

7 x2 8.1 x 1.6

7 x 25 83 x24

7 x3 8.35x 2.7

7 x4 85 x 1

7 x5 85 x 1.5 S-9

7 x6 85 x 1.8 DIN/ISO/NF

7.1 x 1.6 85 x 2

7.1 x 1.8 DIN/ISO/NF 85 x25

72 x 19 R6 85 x3

73 x 24 86 x24
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Dlimension Nomingl Ref. Dimension Nomingl Ref
Metic | uSstandara| Mo Netic | Usstandard | No:

.S. etric U.S.standard

873 x 1.78 9.9 x 262

875 x 1.8 DIN/ISO/NF 10 x1

88 x 1.9 P9 10 x15

89 x 19 R7 10 x18 DIN/ISO/NF

89 x27 R8 10 x2

8.92 x 1.83 AS-904 10 x25

9 x 1 10 x 3

9 x15 10 x35

9 x18 DIN/ISO/NF 10 x4

9 X 2 10 x 4.5

9 X 2.2 10 x 5

9 x 2.5 10 x 6

9 x3 101 x 1.6

9 x35 103 x 24

9 x4 10.46 x 5.33 | 716 x 16 x %16 AS-309

9 x45 105 x 1

9 x5 105 x 1.5

9 x6 105 x 2

9.1 x 1.6 105 x 24

9.12 x 3.53 38 x %8 x /8 AS-204 105 x 2.5

9.13 x 2.62 105 x 2.7 R9

9.19 x 2.62 | ¥8 x %16 x ¥32 AS-110 105 x 3

9.25 x 1.78 38 x V2 x Ve AS-012 105 x 4.5

93 x24 10.52 x 1.83 AS-905

95 x 1 106 x 1.8 DIN/ISO/NF

95 x 15 S-10 106 x 24

95 x 1.8 DIN/ISO/NF 10.69 x 3.53 |7/16 x V16 x V8 AS-205

95 x2 107 x 1.5 $-11.2

95 x25 10.72 x 1.83

95 x3 10.77 x 2.62 | 716 x 8 x ¥32 AS-111

95 x 45 10.8 x 2.4 P-11

9.52 x 1.78 R8b 10.82 x 1.78 | 7116 x %16 x V16 AS-013

9.6 x24 11 X 1

98 x 19 P-10 1M1 x15

9.8 x24 P-10A 1M x19
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Dimension l}lomin'al Ref. Dimension Nomingl Ref.
1/D x_W Dimension No. /D le Dimension No.
Metric U.S.standard Metric U.S.standard
11 x2 12 x 5.6
11 X 2.4 P-11.2 12 X 6
11 x25 12.07 x 533 | V2x 78 x %16 AS-310
11 x 3 121 x 1.6
11 x 3.5 121 x 2.7 R10
1M x4 12.29 x 353 | V2x¥ax Vs AS-206
11 x 4.5 123 x 1.9
11 x 5 123 x 24 P-12.5
1 x6 12.37 x 2.62 | V2 x "6 x ¥32 AS-112
1.1 x 1.6 1242 x 1.78 | Vax¥sx V16 AS-014
11.11x 1.78 125 x 1
112 x 1.8 DIN/ISO/NF 125 x 1.5
11.3 x24 125 x 1.8 DIN/ISO/NF
115 x 1 125 x 2
1156 x 1.5 S-12 125 x 25
115 x 2 125 x 3
11.5 x 24 125 x 3.5
11.5 x 25 126 x 24
11.5 x3 12.7 x 2.62
116 x24 13 X 1
11.7 x 5.8 13 x 1.5
11.8 x 1.8 DIN/ISO/NF 13 x 1.9
11.8 x 24 P-12 13 X 2
11.89 x 1.98 AS-906 13 X 2.4
11.91x 1.78 13 X 2.5
11.91 x 2.62 13 x 3
12 X1 13 x 3.5
12 x 15 S-12.5 13 X 4
12 x2 13 x 4.5
12 x25 13 x 5
12 x3 13 X 6
12 x35 13.1 x 1.6
12 x4 13.1 x 2.62
12 x 45 132 x 1.8 DIN/ISO/NF
12 x5 133 x 24
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Dimension Nomingl Ref. Dimension l}lomin'cl Ref.

I/D x.W Dimension No. I/D x.W Dimension No.

Metric U.S.standard Metric U.S.standard
13.46 x 2.08 AS-907 146 x 24
135 x 1 148 x 19
135 x 1.5 S-14 148 x 2.4 P-15
135 x 2 15 x 1
135 x 24 15 x 1.5
135 x 2.5 15 x 1.8 DIN/ISO/NF
135 x 3 15 X 2
136 x 24 15 X 2.5
13.6 x 2.7 R11 15 X 2.65 DIN/ISO/NF
13.64 x 533 |16 x 116 x ¥16|  AS-311 15 x3
138 x 1.9 15 x 3.5
13.8 x 2.4 P-14 15 X 4
13.87 x 3.53 | %16 x ¥ x Vs |  AS-207 15 x45
13.94 x 2.62 | %16 x ¥ax Y32 AS-113 15 x5
14 x 1 15 x 6
14 x 15 15.08 x 2.62
14 x 178 |76 x e x Vs|  AS015 151 x6
14 x 1.8 DIN/ISO/NF 151 x 2.7 R12
14 x2 152 x 35
14 x 25 1524 x 533 | ¥sx1x%16 AS-312
14 X 2.65 DIN/ISO/NF 153 x 24
14 x3 1547 x 353 | %8x8 x Vs AS-208
14 x 35 1565 x 1
14 X 4 1565 x 1.5 S-16
14 X 5 155 x2
14 x 6 155 x 24
141 x 1.6 165 x 25
143 x 24 1565 x 3
145 x 1 165 x 45
145 x 1.5 $-15 15.54 x 2.62 | %8 x %16 x ¥/32 AS-114
145 x 2 156 x 1.78 | %sx%ax /16 AS-016
145 x 24 156 x 24
145 x 2.5 158 x 1.9
145 x 3 158 x 24 P-16
145 x 4 V-16 15.88 x 2.62
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Dimension Nomingl Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

16 x 1 17 x4

16 x 125 17 x 45

16 x15 17 x5

16 x18 DIN/ISO/NF 17 x6

16 x19 17.04 x 353 |16 x %16 x V8 AS-209

16 x2 17.1 x 1.6

16 x25 1712 x 262 |16 x 78 x 32 AS-115

16 x 265 DIN/ISO/NF 1717 x 1.78 16 x %16 x V1| AS-017

16 x3 17.3 x 24

16 x35 17.46 x 2.62

16 x4 175 x 1

16 x45 175 x 1.5 S-18

15 x5 175 x 2

16 X 6 175 x 24

161 x 1.6 175 x 2.5

163 x 2.4 175 x 3

16.36 x 2.21 AS-908 17.6 x 24

165 x 1 17.8 x 1.9

165 x 1.5 17.8 x 24 P-18

165 x 2 17.86 x 2.62

165 x 25 17.93 x 2.46 AS-909

165 x 3 18 x 1

166 x 2.4 18 x15

168 x 1.9 18 x2

16.8 x 2.4 18 x25

16.81 x 533 [1ex 116 x¥%16|  AS-313 18 x 265 DIN/ISO/NF

169 x 2.7 R13 18 x3

17 x 1 18 x35

17 x 15 18 x 355 DIN/ISO/NF

17 x18 DIN/ISO/NF 18 x4

17 x2 18 x45

17 x25 18 x5

17 x 265 DIN/ISO/NF 18 x6

17 x3 18.1 x 1.6

17 x 3.5 182 x 3
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Dimension Nomingl Ref. Dimension Nomingl Ref.
I/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

183 x 24 195 x24

183 x 3.6 R15 195 x 25

184 x 27 R14 195 x 3

18.42 x 533 |¥%ax 178 x 316 AS-314 195 x 6

185 x 1 19.6 x 2.4

185 x 1.5 19.8 x 1.9

185 x2 19.8 x 2.4 P-20

185 x 25 19.8 x 3.6 R16

185 x3 19.99 x 5.33 [¥%16 x 1%16 x ¥16|  AS-315

186 x 24 20 X 1

18.64 x 353 | ¥ax1xs AS-210 20 x 13

18.72 x 2.62 |¥ax %16 x ¥/32 AS-116 20 x15

18.77 x 1.78 | ¥ax 78 x 16 AS-018 20 x2

188 x 1.9 20 x25

18.8 x 2.4 20 x 265 DIN/ISO/NF

19 x1 20 x3

19 x15 20 x35

19 x2 20 x 3.55 DIN/ISO/NF

19 x25 20 x4

19 x265 DIN/ISO/NF 20 x45

19 x3 20 x5

19 x35 20 x6

19  x355 DIN/ISO/NF 202 x3

19 x4 20.22 x 3.53 [ %16 x 116 x /8 AS-211

19 x45 203 x 1.6

19 x5 203 x 24

19 x6 203 x262| ¥iex1x¥a AS-117

19.05 x 1.78 20.35 x 1.78 %16 x %16 x /16| AS-019

19.1 x 1.6 205 x 1

19.18 x 2.46 AS-910 205 x 1.5

192 x3 205 x2

19.3 x 24 205 x 24

195 x 1 205 x 25

195 x 1.5 $-20 205 x 3

195 x2 20.64 x 2.62
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Dimension l}lomin'al Ref. Dimension Nomingl Ref.
1/D x_W Dimension No. 1/D le Dimension No.
Metric U.S.standard Metric U.S.standard

20.8 x 24 P-21 2 x3

21 X 1 22 x 3.5

21 x 1.5 22 x4

21 x 19 2 x45

21 x2 2 x5

21 x25 2 x55

21 x 3 2 x6

21 x35 22.1 x 1.6

21 x4 22.1 x 1.9

21 x 4.5 22,1 x 2.4

21 x5 22.1 x 35 P-22.4

21 X 6 222 x 3

212 x 2.65 DIN/ISO/NF 22.23x 2.62

212 x 3.55 DIN/ISO/NF 223 x 2.4

21.3 x 3.6 R17 224 x 25

215 x 1 224 x 2.62 DIN/ISO/NF

215 x 1.5 S22 22.4 x 3.55 DIN/ISO/NF

215 x 2 225 x 1

215 x 24 225 x 1.5

215 x 25 225 x 2

215 x 3 225 x 2.5

215 x 45 225 x 3

2159 x 533 | 778 x 1 Vax e AS-316 225 x 4.5

216 x 24 23 x 1

217 x 35 P-22A 23 x15

21.8 x 24 p-22 23 x2

21.82x 353 | 78x 1 Vs x s AS-212 23 x25

21.89x 262 | e x 1 16 x %32 AS-118 23 x3

219 x 2 $-22.4 23 x35

21.92 x 2.95 AS911 23 x 3.6 R18

21.95x 1.78 8 x 1x e AS-020 23 x4

2 x1 23 x 45

2 x15 23 x5

2 X2 23 x6

22 x25 23.16x 533 | W1ex 1%6x %6 | AS-317
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Dlimension Nomingl Ref. Dimension Nomingl Ref
Metic | USstandard | N Metic | Usstanderd | No-
.S. etric U.S.standard
233 x 1.9 245 x3
233 x 24 245 x 45
23.39 x 3.53 |16 x1%6x s | AS213 246 x 24
2347 x 2.62 |16 x 1 Vs x ¥32 AS-119 246 x 3
23.47 x 2.95 AS-912 246 x 3.6 R19
235 x 1 247 x 1.9
235 x 15 247 x 24
235 x2 S-24 247 x 35 P-25
235 x 24 24.77 x 533 | 1 x1 %8 x %16 AS-318
235 x25 2499 x 353 | 1x1Vaxs AS-214
235 x 3 25 x1
235 x4 V-24 25 x15
235 x6 25 X2
23.52 x 1.78 %6 x 1 e x 16| AS-021 25 x24 R19b
23.6 x 2.65 DIN/ISO/NF 25  x25
23.6 x 3.55 DIN/ISO/NF 25 X265 DIN/ISO/NF
23.7 x 3.5 P-24 25 x3
23.81 x 2.62 25 x35
24 x1 25  x 355 DIN/ISO/NF
24 x 1.5 25 X 4
24 x2 25  x 45
24 x 2.5 25 x 5
24 X 3 25 x 6
24 x35 25 x8
24 x4 25.04 x 2.95 AS-913
24 x 45 25.07 x 262 |1 x 1 %16 x ¥32 AS-120
24 X 5 25.1 x 1.6
24 x6 2512 x 1.78 | 1 x1 Vs x 16 AS-022
242 x3 252 x3
244 x 3.1 G-25 252 x 35 P-25.5
245 x 1 253 x 2.4
245 x 1.5 254 x 1.6
245 x2 $-25 255 x 1.5
245 x 24 255 x 2 526
245 x 25 255 x 25
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Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x_W Dimension No. 1/D le Dimension No.
Metric U.S.standard Metric U.S.standard

255 x 3 27 x5

257 x 3.5 P-26 27 x6

25.8 x 2.65 DIN/ISO/NF 27.1 x 1.6

25.8 x 3.55 DIN/ISO/NF 27.3 x 24

26 x15 27.3 x 27 R20t

26 x2 275 x 1.5

26 x25 275 x 2 S-28

26 x3 275 x 24

26 x35 275 x 2.5

26 x4 275 x 3

26 x 45 275 x 4.5

26 x5 27.6 x 2.4

26 x6 27.7 x 1.9

262 x 1.9 27.7 x 24

262 x 2.4 27.7 x 3.5 P-28

262 x 3 27.8 x 1.6

262 x 3.6 R20 27.8 x 3.6 R21

26.34x 533 [1V16ex1716x%6| AS-319 27.94x 533 |1 V8 x1V2ax36| AS-320

265 x 1.5 28 x15

265 x 2 28 x2

265 x 2.5 28 x25

265 x 2.65 28 X 265 DIN/ISO/NF

265 x 3 28 x3

265 x 3.55 28 x3.15

2657x 353 |1 V16x1%6x /8| AS215 28 x35

26.59x 2.95 AS-914 28 x 355 DIN/ISO/NF

26.64x 2.62 |1 1ex 1 Vax¥s2| AS-121 28 x4

267 x 1.78 [1Viex1%6x 6| AS-023 28 x45

27 x15 28 x5

27 x2 28 x6

27 x25 28.17 x 353 | 178 x 138 x /s AS-216

27 x3 28.24 x 2.62 (18 x 1%16 x ¥/32 AS-122

27 x35 28.3 x 1.78 [1V8x 1Vax e AS-024

27 x4 285 x 1.5

27 x 45 285 x 2 529
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Dimension Nomingl Ref. Dimension l}lomin'cl Ref
I/D x.W Dimension No. 1/D x.W Dimension No..
Metric U.S.standard Metric U.S.standard

285 x25 299 x 1

285 x3 30 x15

285 x 4.5 30 x2

28.7 x3.5 P-29 30 x25

28.8 x 3.53 30 x 265 DIN/ISO/NF

29 x15 30 x3

29 x2 30 x35

29 x25 30 x 355 DIN/ISO/NF

29 x3 30 x4

29 x35 30 x45

29 x4 30 x5

29 x 45 30 x6

29 X 5 302 x 3

29 x6 305 x 1.5

29.1 x 1.6 305 x 2

29.1 x 255 R20b 305 x 25

29.2 x3 305 x 3

29.2 x 3.5 P-29.5 30,7 x 35 P-31

29.3 x 3.6 R22 30.8 x 3.6 R23

294 x 1 31 x15

294 x 3.1 G-30 31 x2 $-31.5

295 x 1.5 31 x25

295 x2 $-30 31 x3

295 x 25 31 x35

295 x3 31 x4

295 x 4.5 31 x45

29.51 x 533 [1%16x 1%16 x %16  AS-321 31 x5

29.6 x 2.4 31 x6

29.7 x 1.9 31.12x 533 | 1 Vax 1% x¥6 AS-322

29.7 x 24 312 x 1.9

29.7 x 3.5 P-30 312 x 24

29.74 x 2.95 AS-916 312 x 35 P-31.5

20.74 x 353 |1%16x 1 716 x Vs|  AS-217 31.34x 353 | 1Vax1Vaxs AS-218

29.82 x 2.62 [1%16x 1 Y8 x ¥32|  AS-123 3142 x 262 |1 Vax1716x Y3 AS-124

29.87 x 1.78 [1%16x1 %6 x 6|  AS-025 3147 x 1.78 |1 Vax 1% x 16 AS-026
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Seals & Eng;IeSpIegmhst O_ R I n g
Dimension l}lomin'al Ref. Dimension Nomingl Ref.
1/D le Dimension No. 1/D le Dimension No.
Metric U.S.standard Metric U.S.standard

315 x 1.5 33 x 3

315 x 2 $-31.5 33 x35

31.5 x 25 33 X 4

31.5 x 2.65 DIN/ISO/NF 33 x45

315 x 3 33 x5

31.5 x 3.55 DIN/ISO/NF 33 x6

315 x 4.5 33.05 x 1.78 [1%6x176x 6 | AS-027
31.6 x 2.4 332 x 19

31.7 x 35 P-32 332 x24

32 x15 333 x 24

32 x2 335 x 15

32 x25 335 x2 S-34
33 x3 335 x25

32 x35 335 x 265 DIN/ISO/NF
32 x4 335 x3

32 x45 335 x3.15

32 x5 33.5 x 3.55 DIN/ISO/NF
32 x6 335 x4 V-34
32 x8 33.7 x35 P-34
321 x 1.6 34 x15

322 x 3 34 x2

325 x 1.5 34  x25

325 x 2 34 x3

325 x 25 34  x35

32,5 x 2.65 DIN/ISO/NF 34 x4

325 x 3 34  x45

32,5 x 3.55 DIN/ISO/NF 34 x5

325 x 3.6 R24 34 x6

32.69x 5.33|1 %16 x 1 V16 x 16 AS-323 341 x 3.6 R25
327 x 1.3 342 x3

32.92x 3.53|1 %16 x 1 %16 x /8 AS-219 34.29 x 533 [1%x1¥%ax%16| AS-324
32.99x 2.62| 1%16 x 12 x ¥32 AS-125 344 x 3.1 G-35
33 x15 34.42 x 2.95 AS-918
33 x2 345 x 1.5

33 x25 345 x 1.6
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O-Ring EAL
Seals & O-rings Specialist

Dlimension Nomingl Ref. Dimension l}lomin'cl Ref

Metic | USstandard | Ne Netic | usstandard | N
.S. etric U.S.standard

345 x2 $-35 357 x 35 P-36

345 x25 358 x4

345 x 2.65 DIN/ISO/NF 36 x15

345 x3 3  x 178

345 x 3.55 DIN/ISO/NF 36 x2

345 x 45 36 x25

3452 x 353 | 1%8 x 1% xVs| AS-220 36 x3

3459 x 262 | 1% x1%6x ¥ | AS-126 36  x35

346 x24 36 X 4

34.65 x 1.78 | 1 %8 x 12 x 16 AS-028 36  x 45

347 x 35 P-35 3 x5

35 x15 36 x6

3 x2 $-35.5 36.09 x 3.53 |1 716x1WexVs|  AS-221

35  x25 36.17 x 262 | 1 716 x 1% x ¥a2 AS-127

35 X 3 362 x3

35 x35 36.27 x 1.78

35 x4 365 x 1.5

35  x45 365 x2

35 x5 365 x 2.65 DIN/ISO/NF

3B x6 365 x3

35  x10 365 x 3.55 DIN/ISO/NF

351 x 1.6 37 x15

352 x 19 37 X 2

352 x 24 37 x3

352 x3 37 x35

352 x 3.5 P-35.5 37 x4

352 x57 37 x45

355 x 1.5 37 x5

355 x2 S-36 37 x6

355 x25 37 x10

355 x 2.5 DIN/ISO/NF 37.1 x 1.6

355 x3 372 x24

355 x 3.55 DIN/ISO/NF 372 x3

355 x 4.5 373 x 36 R27

356 x 3.6 R26 374 x 45
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PEC

Seals & Eng;lesplezmhst O_ R I n g
Dimension l}lomin'al Ref. Dimension Nomingl Ref.
1/D le Dimension No. 1/D le Dimension No.
Metric U.S.standard Metric U.S.standard

37.47x 3 AS-920 39 x35

37.47x 5331 2x 178 x %16 | AS-325, R28 39 x4

375 x 1.5 39 x45

375 x 2 $-38 39 x5

375 x 25 39 x6

37.5 x 2.65 DIN/ISO/NF 39.2 x 3

375 x 3 39.2 x 5.7

37.5 x 3.55 DIN/ISO/NF 39.34x 2.62 [1%6x 1 ¥Yax¥32| AS-129
375 x 4.5 39.4 x 3.1 G-40
37.6 x 24 39.45x 1.78

37.69x 3.53|1 V2 x 1 %ax Vs AS-222 395 x 1.5

37.7 x 35 P-38 39.5 x 2 S-40
37.77x 2.62|1 V2 x 1 W16 x ¥32 AS-128 39.5 x 25

37.82x 1.78|1 V2 x 1 %8 x V16 AS-029 395 x 3

38 x15 39.5 x 4 V-40
38 x2 39.5 x 6

38 x25 39.6 x 2.4

38 x3 39.69x 3.53

38 x35 39.7 x 24

38 x4 39.7 x 3.53 P-40
38 x45 40 x15

38 x5 40 x2

38 x6 40 x25

38 x 10 40 x3

385 x 1.5 40 x35

385 x 2 $-39 40  x 3.55 DIN/ISO/NF
385 x 25 40 x4

385 x 3 40 x 45

38.7 x 2.65 DIN/ISO/NF 40 x5

38.7 x 35 P-39 40 x53 DIN/ISO/NF
38.7 x 3.55 DIN/ISO/NF 40 x6

39 x15 402 x 3

39 x2 405 x 4.5

39 x25 40.64% 533 | 1 ¥%sx2x¥%16 | AS-326, R29
39 x3 407 x 3.5 P-41
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O_ RI n g Seals & Eng;leSpIe;ahst
Dimension Nomingl Ref. Dimension Nomingl Ref.
I/D x.W Dimension No. 1/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
40.87x 3.53 | 1¥%sx178x Vs AS-223 425 x 3
40.94x 2.62 1% x 1 %16 x ¥32 AS-130 425 x 3.55 DIN/ISO/NF
41 x15 425 x 5.3 DIN/ISO/NF
21 x 1.78 [1 % x 1 ¥ax e AS-030 4252% 262 (16 x 178 x ¥  AS-131
41 x2 42.86x 3.53
41 x25 43 x15
41 x3 43 x2
41 x 35 43 x25
41 x4 43 x3
41 x 45 43 x35
41 x5 43 x4
41 x6 43 x 45
412 x 3.55 DIN/ISO/NF 43 x5
412 x 53 DIN/ISO/NF 43 x6
412 x 5.7 43.4 x 3.6 R20t
41.28x 3.53 435 x 2 S-44
414 x 53 R29b 43.69x 3 AS-924
415 x 2 S-42 43.7 x 3.5 P-44
415 x 3 43.7 x 3.55 DIN/ISO/NF
415 x 6 43.7 x 5.3 DIN/ISO/NF
416 x 2.4 43.82x 533 | 1%ax2 Ve x 36| AS-327, R30
417 x 35 P-42 44 x 15
42 x 1.5 44  x 2
42 x 2 44  x 2.5
42 x 25 44 x 3
42 x 3 44 x 3.5
42  x 3.5 44 x4
42 x4 44 x 45
42  x 4.5 44 x5
42 x5 44  x 6
42 x 6 44  x 6.5
42 x38 44.04x 3.53 1% x2xVs AS-224
421 x 1.15 441 x 1.6
422 x 24 44.12x 2,62 |1¥%ax 1 %6 x ¥52|  AS-132
422 x3 4417x 1.78 | 1%ax178x 16 AS-031
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Seals & Eng;lesplezmhst O_ R I n g
Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x_W Dimension No. 1/D x‘W Dimension No.
Metric U.S.standard Metric U.S.standard

442 x 3 46 x4

442 x 5.7 46 x 45

443 x 5.7 46 x5

444 x 3.1 G-45 46 x6

44.45x 3.53 46.04 x 3.53

445 x 2 S-45 462 x 3

445 x 3 462 x 3.55 DIN/ISO/NF
445 x 6 462 x 5.3 DIN/ISO/NF
446 x 2.4 46.99 x 533|178 x 2 /ax %16| AS-328, R31
447 x 2.4 47 x 15

447 x 35 P-45 47 x 2

44.95x 3.53 47 x 25

45 x 15 47 x 3

45 x 1.6 47 x 35

45 x 2 47  x 3.7

45 x 25 47 x4

45 x3 47 x 45

45 x 35 47 x5

45  x 3.55 DIN/ISO/NF 47 x6

45 x 3.6 472 x 24

45 x4 472 x 57

45 x 45 4722 x 353 | 178x 2 Vs x Vs AS-225
45 x5 4729 x 2,62 | 178 x2 16 x ¥32 AS-134
45 x 53 DIN/ISO/NF 47.35x 1.78 | 178x2x e AS-032
45 x 6 475 x 2 S-48
452 x 3 475 x 3.55 DIN/ISO/NF
453 x 5.7 475 x 53 DIN/ISO/NF
455 x 2 S-46 47.6 x 24

45.69% 2.62 [ 11316 x 2 x ¥32 AS-133 47.6 x 57 P-48A
457 x 3.5 P-46 47.62 x 3.53

46 x 15 47.65 x 1.57

46 x 2 477 x 35 P-48
46 x 25 48 x 15

46 x 3 48  x 2

46 x 35 48  x 25
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O_ RI n g Seals & Eng;leSple;ahst

Dimension l}lomin'cl Ref. Dimension l}lomin'cl Ref.
1/D x.W Dimension No. 1/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

48 x 3 50 x4

48 x 3.5 50 x 45

48 x4 50 x5

48 x 45 50 x53 DIN/ISO/NF

48 x5 50 x6

48 x6 50 x 65

487 x 3.5 P-49 50.17 x 533 | 2x2%sx %16 | AS-329, R32

48.7 x 3.55 DIN/ISO/NF 50.39x 353 | 2x2axVs AS-226

487 x 5.3 DIN/ISO/NF 5047 x 2.62 | 2x2%16x ¥32 AS-136

489 x 2.62 [1%6x 2 Ve x ¥32 AS-135 505 x 3

49 x15 5052 x 1.78 | 2x2 Vs x 16 AS-033

49 x2 50.8 x 3.53

49 x 25 51 x 15

49 x 3 51 X 2

49 x 3.5 51 X 2.5

49 x4 51 x3

49 x 45 51 x35

49 x5 51 x4

49 x6 51 x45

492 x 3.53 51 x5

492 x 5.7 51 x6

49.3 x 5.7 512 x 57

49.4 x 3.1 G-50 51,5 x 3.55 DIN/ISO/NF

495 x 2 $-50 515 x 53 DIN/ISO/NF

495 x 3 516 x24

49.6 x 2.4 51.6 x 57 P-52

49.6 x 5.7 P-50A 5 x15

49.7 x 2.4 52 x2

49.7 x 3.5 P-50 52 x25

50 x15 52 x3

50 x2 52 x35

50 x25 52 x4

50 x3 52 x5

50 x35 5 x6

50 x 3.55 DIN/ISO/NF 52.07 x 2.62 |2V x2Vax | AS-137
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Seals & Eng;eSpIa:lallst O_ R I n g
Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x_W Dimension No. 1/D le Dimension No.
Metric U.S.standard Metric U.S.standard

523 x 5.7 543 x 57

52.4 x 3.53 544 x 3.1 G-55
525 x 2 $-53 544 x 53 R33b
525 x 3 545 x 2 $-55
525 x 5.7 545 x 3

52,6 x 24 545 x 3.55 DIN/ISO/NF
52,6 x 3.5 545 x 4 V-55
52,6 x 5.7 P-53 545 x 53 DIN/ISO/NF
53 x 15 54.6 x 2.4

53 x2 54,6 x 57 P-55
53 x25 55 x15

53 x3 55 x2

53 x35 55 x25

53 x 355 DIN/ISO/NF 5  x3

53 x4 55 x35

53 x45 5 x4

53 x5 5 x5

53 x53 DIN/ISO/NF 5  x6

53 x6 552 x 57

53.09 x 3 AS-928 55.25 x 2.62 | 2 %16 x 2 %8 x ¥32 AS-139
53.34 x 533 |2 Ve x 2 V2 x %16 | AS-330, R33 553 x 57

53.57 x 353 |2 /s x 2 %8 x /s AS-227 555 x 2 S-56
53.64 x 2.62 |2 Ve x 2 %16 x Y32 AS-138 555 x 2.4

53.7 x 1.78 |2 Vax 2 Vax e AS-034 55.56 x 3.53

53.97 x 3.53 55.6 x 3.5

54 x 15 55.6 x 5.7 P-56
54 x2 5 x15

54  x25 5 x2

54 x3 5 x25

54  x 35 5 x3

54 x4 5 x35

54 x5 56 x 3.55 DIN/ISO/NF
54 x6 5 x4

542 x 3 56 x 45

542 x 57 5 x5
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O_RI n g Seals & Eng;leSpIe;ahst

Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x‘W Dimension No. 1/D x‘W Dimension No.
Metric U.S.standard Metric U.S.standard

56 x53 DIN/ISO/NF 59 x35

5 x6 50 x4

56.52 x 533 | 2Vax 2%sx 36 | AS-331, R34 59 x5

5674 x 353 | 2Vax 2 Vax Vs | AS-228 592 x 5.7

56.82 x 262 | 2Vax 276x¥32| AS-140 59.3 x 5.7

56.87 x 1.78 | 2Vax 2% x 16| AS-035 59.36 x 3 AS-932

57 x15 59.4 x 3.1 G-60

57 x2 595 x 2 S-60

57 x25 595 x 3

57 x3 505 x 6

57 x35 50.6 x 2.4

57 x4 59.6 x 35

57 x 45 59.6 x 57 P-60

57 x5 59.69 x 5.33| 2 %8 x 2 ¥a x %16 | AS-332, R35

57 x6 59.7 x 5.7

57.15 x 3.53 59.92 x 3.53| 2%8x 2% x /s AS-229

572 x 57 50.99 x 2,622 %8 x 2 Y16 x ¥32|  AS-142

57.6 x 24 60 x 15

57.6 x 57 P-58 60 x2

58 x 15 60  x25

58 x2 60 x3

58 x25 60 x35

58 x3 60  x 355 DIN/ISO/NF

58 x 35 60 x4

58 x 3.5 DIN/ISO/NF 60  x 45

58 x4 60 x5

58 x5 60 x53 DIN/ISO/NF

58 x53 DIN/ISO/NF 60 x6

58 x6 60 x8

58.42 x 2.62 | 2%6x2V2ax ¥ | AS-141 60.04 x 1.78| 2% x2V2x 16 AS-036

58.74 x 3.53 60.32 x 3.53

50 x 15 61 x 15

50 x2 61 x2

59 x25 61 x 2.5

59 x3 61 x3
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Seals & Eng;lespla;ahst O_ R I n g

Dimension l}lomin'al Ref. Dimension Nomingl Ref.
1/D x_W Dimension No. 1/D le Dimension No.
Metric U.S.standard Metric U.S.standard

61 x 3.5 63 x5

61 x4 63 x53 DIN/ISO/NF
61  x 45 63 x6

61 x5 63.09 x 3.53 | 2 V2x2%ax /s AS-230
61 x6 63.17 x 2.62 | 2 V2 x 216 x V32 AS-144
615 x 3.55 DIN/ISO/NF 63.22x 1.78 | 2V2x2 %8 x 16 AS-037
615 x 53 DIN/ISO/NF 63.5 x 3.53

61.6 x 24 64 x 15

61.6 x 262 (|2716%x2%x %32 | AS-143 64 x2

61.6 x 57 P-62 64  x25

619 x 3.53 64 x3

62 x15 64 x35

62 x2 64 x4

62 x25 64 x 4.5

62 x3 64 x5

62 x35 64 x57

62 x4 64 x6

62 x5 642 x 1.6

62 x57 642 x 57

62 x6 64.3 x 57

622 x 3 64.4 x 3.1 G-65
623 x 5.7 645 x 2 S-65
625 x 2 $-63 645 x 3

626 x 24 64.6 x 2.4

62,6 x 35 64.6 x 57 P-65
626 x 57 P-63 64.77 x 2.62 | 2%6x 2 ¥ax Va2 AS-145
62.87 x 533 | 2 2x2 /8 x %16 |AS-333, R36 65 x 15

63 x 15 65  x2

63 x2 65  x25

63 x25 65 x3

63 x3 65 x35

63 x35 65 x 3.55 DIN/ISO/NF
63 x 355 DIN/ISO/NF 65 x4

63 x4 65 x 45

63 x45 65 x5
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O_RI n g Seals & Eng;leSpIe:lahst
Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
65 x53 DIN/ISO/NF 68 x2
65 x6 68 x25
65.1 x 3.53 68 x3
66 x 15 68 x35
66 x2 68 x4
66 x 25 68 x 45
66  x3 68 x5
66 x 35 68 x6
66 x4 68.26 x 3.53
66  x 45 6 x15
66 x5 6 x2
66 x6 69 x25
66.04x 533 | 2% x3x%16 | AS-334, R37 69 x3
6627 x 353 2% x27/8x Vs|  AS-231 69 x35
66.34 x 2,62 | 2% x 26 x Y32 AS-146 69  x 3.55 DIN/ISO/NF
664 x 1.78 | 2% x2%x e AS-038 69 x4 V-70
665 x 2 S-67 69 x45
66.6 x 2.4 69 x5
66.6 x 3.5 69 x53 DIN/ISO/NF
66.6 x 5.7 P-67 69 x57
66.67 x 3.53 69 x6
67 x 15 692 x 5.7
67 x2 69.22 x 533 | 2% x3 Vs x %16 | AS-335, R38
67 x25 69.3 x 5.7
67 x3 69.4 x 3.1 G-70
67 x35 69.44x 353 | 2%x3x s AS-232
67  x 3.55 DIN/ISO/NF 69.5 x 2 $-70
67 x4 69.5 x 3
67 x5 69.52 x 2.62 | 2¥%ax 2 %16 x ¥32| AS-148
67 x53 DIN/ISO/NF 69.57 x 1.78 | 2¥%ax2 778 x 16 AS-039
67 x6 69.6 x 2.4
672 x 57 69.6 x 5.7 P-70
67.6 x 24 69.85 x 3.53
67.95x 262 |2 e x /s x ¥s2|  AS-147 70 x15
68 x15 70 x2
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SEAL O-Ring

Seals & O-rings Specialist

Dimension l}lomin'al Ref. Dimension Nomingl Ref.
I/D x_W Dimension No. /D le Dimension No.
Metric U.S.standard Metric U.S.standard

70 x25 72.69 x 2.62|278x 3 V1ex¥s2 | AS-150

70 x3 7275 x 1.78| 278x3x V16 AS-040

70 x35 73 x15

70 x4 73 x2

70 x45 73 x25

70 x5 73 x3

70 x6 73 x 35

70 X7 73  x 3.55 DIN/ISO/NF

705 x 2 S-71 73 x4

70,6 x 24 73  x 4.5

706 x 3.5 73 x5

70.6 x 5.7 P-71 73  x 53 DIN/ISO/NF

71 x 1.5 73 x6

71 X 2 73.02 x 3.53

71 x25 74 x 15

71 x 3 74 x 2

71 x 3.5 74 x 25

71 x 3.55 DIN/ISO/NF 74 x3

71 X 4 74  x 35

71 x 45 74 x4

71 x5 74  x 45

71 x 53 DIN/ISO/NF 74 x5

7112 x 2.62 | 213/14x3x3/30 AS-149 74 x 5.7

71.44 x 3.53 74 x6

717 x 567 742 x 57

72 x 15 743 x 2.62

72 x2 743 x 57

72 x 25 745 x 2 S-75

72 x3 745 x 3

72 x 35 745 x 3.1 G-75

72 x4 74.6 x 3.53

72 x5 74.6 x 5.7 P-75

72 x6 74.63 x 5.33

72.39 x 5.33 |2 7/8 x 3 1/4 x3/16 | AS-336, R39 75 x 15

72,62 x 353 |27/8 x 31/ x 1/ AS-233 75 x2
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O_RI n g Seals & Eng;leSpIe;allst
Dimension Nomingl Ref. Dimension l}lomin'cl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
75 x 25 78 x 25
75 x3 78 x3
75 x 35 78 x 3.5
75 x 3.55 DIN/ISO/NF 78 x4
75 x4 78 x5
75 x 45 78 x6
75 x5 785 x 6
75 x563 DIN/ISO/NF 78.74 x 5.33 |3 V& x 3 /2 x '¥/16| AS-338, R41
75 x6 7897 x 353 | 3 /8 x3 ¥sx /s AS-235
75 x7.5 79 x 15
7557 x 533 | 3x3¥%sx%16 | AS-337, RA0 79 x 178
7579 x 353 | 3x3VaxVs AS-234 79 x2
75.87 x 2.62 | 3 x 3 %16 x ¥32 AS-151 79 x25
7592 x 1.78 | 3x3 Vax /16 AS-041 79 x3
76  x 1.5 79 x35
76 x 2 79 x4
76 x25 79 x5
76 x3 79 x57
76 x35 79 x6
76 x4 792 x 5.7
76 x 45 793 x 5.7
76 x5 794 x 3.1 G-80
76 X6 795 x 2 S-80
77 x 1.5 795 x 3
77 x2 79.6 x 3.5
77 x 25 79.6 x 5.7 P-80
77 x3 79.73 x 5.33
77 x35 79.77 x 5.33
77 x4 80 x 15
77 x5 80 x2
77.5 x 2.62 80 x25
77.5 x 3.55 DIN/ISO/NF 80 x3
775 x 5.3 DIN/ISO/NF 80 x35
78 x 15 80 x 3.55 DIN/ISO/NF
78 x2 80 x4
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Dimension l}lomin'al Ref. Dimension l}lomin'al Ref
1/D x_W Dimension No. 1/D le Dimension No.'
Metric U.S.standard Metric U.S.standard

80 x45 83 x45

80 x5 83 x5

80 x53 DIN/ISO/NF 83.8 x 2.62

80 x6 84 x 15

80.6 x 2.62 84 x2

81 x15 84 x25

81 X 2 84 x3

81 x25 84 x35

81 x3 84 x4 V-85

81 x35 84 x5

81 X 4 84 x 567

81 x 4.5 84 x6

81 x5 84.1 x 57

81 x6 842 x 57

81.2 x 5.7 84.3 x 57

815 x 6 84.4 x 3.1 -85

81.92 x 5.33 |3 a x 3 %8 x 316 AS-339, R42 845 x 2 S-85

82 x15 845 x 3

82 x2 84.6 x 3.5

82 x25 84.6 x 57 P-85

82 x3 8 x15

82 x35 86 x2

82 x4 85 x25

82 x5 8 x3

82.14x 353 |3 74 x 32 x Vs AS-236 85 x35

82.22 x 2.62 | 3 Vax 376 x Y32 AS-152 85 x 355 DIN/ISO/NF

82.27 x 1.78 | 3 Va x 3 %8 x 16 AS-042 85 x4

825 x 3.55 DIN/ISO/NF 85 x45

825 x 53 DIN/ISO/NF 8 x5

83 x15 85 x53 DIN/ISO/NF

83 x2 85 x6

83 x25 85.09 x 5.33| 3 %8 x 3% x 36| AS-340, R43

83 x3 85.32x 3.53| 3% x 3%s x Vs| AS-237

83 x35 85.34x 1.78

83 x4 8 x 15
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O_RI n g Seals & Eng;leSple:lahst
Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
86 x2 89 x4
86 x25 89 x45
86 x3 89 x5
86 x35 89 x57
8 x4 89.1 x 5.7
86 x45 89.2 x 5.7
8 x5 89.3 x 5.7
86 x6 89.4 x 3.1 G-90
87 x15 89.5 x 2 $-90
87 x2 89.5 x 3
87 x25 89.6 x 3.5
87 x3 89.6 x 5.7 P-90
87 x35 89.69 x 5.33
87 x4 90 x 15
87 x5 90 x2
87.2 x 57 90 x25
87.5 x 3.55 DIN/ISO/NF 9 x3
875 x 5.3 DIN/ISO/NF 90 x 35
88 x 15 90 x 355 DIN/ISO/NF
88 x2 9 x4
88 x25 90 x 45
88 x3 90 x5
88 x35 90 x53 DIN/ISO/NF
88 x4 90 x6
88 x5 91 x 15
88 x6 91 x2
88.27 x 533 | 32 x 37/8 x 316 | AS-341, R44 91 x25
88.49 x 3.53 | 312 x 3%4 x /s AS-238 91 x3
88.57 x 2.62 |32 x 3116 x¥32|  AS-153 91 x35
88.62 x 1.78 | 32 x 3% x 16 AS-043 91 x4
89 x 15 91 x5
89 x2 91.44x 533 | 3%sx 4 x%16 | AS-342, R45
89 x25 91.67 x 3.53 |3 %8 x 37/8 x /s AS-239
89 x3 91.7 x 178
89 x35 92 x15
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Seals & Eng;IeSpIegmhst O_ R I n g

Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D le Dimension No.
Metric U.S.standard Metric U.S.standard

92 x2 94.62 x 533 | 3¥%ax 4 Ve x %16 | AS-343, R46

92 x25 94.84x 353 | 3%ax4xVs AS-240

92 x3 94.92 x 2.62 | 3%a x 31916 x V32 AS-154

92 x35 94.97 x 1.78 | 3%a x 378 x 16 AS-044

92 x4 95 x 15

92 x45 95  x2

92 x5 95 x25

92 x6 95 x3

922 x 57 95 x35

92.5 x 3.55 DIN/ISO/NF 95 X 3.55 DIN/ISO/NF

925 x 53 DIN/ISO/NF 95 x4

93 x 15 95 x 45

9 x2 95 x5

93 x25 95 x53 DIN/ISO/NF

93 x3 95 x6

93 x35 9% x 15

93 x4 9% x2

93 x5 9% x25

93 x6 9% x3

93.5 x 45 9% x35

94 x 15 9% x4

94  x2 9% x5

94  x25 9% x6

94  x3 97 x 15

94  x 35 97 x2

94 x4 97 x25

94 x5 97 x3

94  x57 97 x35

94.1 x 5.7 97 x4

943 x 5.7 97 x5

94.4 x 3.1 G-95 97.2 x 57

945 x 2 $95 97.5 x 3.55 DIN/ISO/NF

945 x 3 97.5 x 4.5

94.6 x 3.5 97.5 x 5.3 DIN/ISO/NF

94.6 x 5.7 P-95 97.79 x 533 |3 7/8 x 4 Va x 36| AS-344, R47
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O_Rlng Seals & gng;leSpIe:lahst
Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
98 x 1.5 100 x 45
98 x2 100 x5
98 x 25 100 x 5.3 DIN/ISO/NF
98 x3 100 x 5.33
98 x 3.5 100 x6
98 x4 1005 x 4.5
98 x 4.5 10097 x 533 | 4 x 4%8x %16 | AS-345, R48
98 x5 101 x25
98 x6 101 x3
98.02x 3.53| 3 /s x 4 /s x Vs AS-241 101 x35
98.05x 1.78 101 x4
99 x 1.5 101 x 45
99 x 2 101 x5
99 x 25 101 x6
99 x3 101.19x 353 | 4x 44 x s AS-242
99 x 3.5 10127 x 2.62 | 4 x 4316 x ¥32 AS-155
99 x4 V-100 101.32x 1.78 | 4 x 4 Vs x 16 AS-045
99 x5 101.6 x 5.7 P-102
99 x 57 102 x25
99 x6 102 x3
99.1 x 5.7 102 x35
99.3 x 5.7 102 x4
99.4 x 3.1 G-100 102 x5
99.5 x 2 $-100 103 x25
99.5 x 3 103 x3
99.5 x 4.5 103 x 35
99.6 x 3.5 103 x 3.55 DIN/ISO/NF
99.6 x 5.7 P-100 103 x4
100 x 15 103 x5
100 x2 103 x 53 DIN/ISO/NF
100 x25 103 x6
100 x3 1035 x 4.5
100 x 3.5 104 x25
100 x 3.55 DIN/ISO/NF 104 x3
100 x4 104 x35
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Seals & Eng;eSpIeSahst O- R I n g
Dimension Nomingl Ref. Dimension Nomin_cl Ref.
1/D x_W Dimension No. 1/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
104 x4 107 x 25
104 x5 107 x 3
104 x 57 107 x 3.5
104 x6 107 x4
104.1 x 5.7 107 x5
104.14x 5.33|4 Ve x 4 12 x ¥16| AS-346, RA9 107.32x 5.33 |4 Va x 4% x %16 | AS-347, R50
104.3 x 5.7 107.54x 3.53 |4 a x 4 V2 x Vs AS-244
104.37x 3.53| 4 Vs x 4 %8 x /8 AS-243 107.62x 2.62 |4 Vax 4716 x¥32 | AS-156
104.4 x 1.78 107.67 x 1.78|4 Va x 4 %8 x 16|  AS-046
104.4 x 3.1 G-105 108 x 2.5
104.5 x 2 S-105 108 x 3
1045 x 3 108 x 3.5
1045 x 6 108 x4
104.6 x 5.7 P-105 108 x5
105 x 2 108 x 6
105 x25 108 x 8
105 x 3 109 x 25
105 x 35 109 x 3
105 x4 109 x 3.5
105 x 45 109 x 3.55 DIN / ISO
105 x5 109 x4
105 x 6 109 x5
105 x7 109 x 5.3 DIN / ISO
105 x9 109 x 5.7
105 x 10 109.1 x 5.7
105.6 x 3.5 109.3 x 6.7
106 x 25 109.4 x 3.1 G-110
106 x 3 109.5 x 2 S-110
106 x 3.5 1095 x 3
106 x 3.55 DIN/ISO/NF 109.54x 5.33
106 x4 109.6 x 5.7 P-110
106 x 4.5 110 x 25
106 x5 110 x 3
106 x 5.3 DIN/ISO/NF 110 x 3.5
106 x 6 110 x4
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O_ RI n g Seals & ﬁng;leSpIe:lahst
Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
110 x 45 114 x3
110 x5 114 x35
110 x6 14 x4
10 x7 114 x5
110 x 11 114 x57
110.49x 5.33 | 4% x 4% x %6 | AS-348, R51 14 x6
110.72x 3.53 (4% x 4 %8 x /8|  AS-245 114 x38
110.74x 1.78 114.02x 1.78 | 42 x 4% x 16 AS-047
1M x25 1143 x 5.7
1M x3 114.4 x 3.1 G-115
1M1 x35 1145 x 2 S-115
1M x4 1145 x 3
1M1 x5 114.6 x 5.7 P-115
1M x6 114.7 x 6.99
115 x 2 S-112 15 x25
111.6 x 3.5 15 x3
111.6 x 5.7 P-112 115 x35
112 x25 115 x 3.55 DIN/ISO/NF
12 x3 15 x4
112 x35 15 x 45
112 x 3.55 DIN/ISO/NF 15 x5
12 x4 115 x 53 DIN/ISO/NF
112 x5 115 x 6
112 x53 DIN/ISO/NF 15 x7 DIN/ISO/NF
12 x6 116 x25
13 x25 116 x3
13 x3 116 x35
113 x35 116 x4
13 x4 116 x5
113 x5 116.84x 533 | 4%8 x 5 x %16 AS-350
113.67x 5,33 | 42 x 4 /8 x %6 | AS-349, R52 116.84x 6.99 | 4% x 5 Vs x Va| AS-426, R54
113.67x 6.99 | 42 x 5 x /a | AS-425, R53 17 x25
113.89x 3.53 | 42 x 4%4 x Vs AS-246 17 x3
113.97 x 2,62 | 4V2x 416 x¥z AS-157 117 x35
114 x25 17 x4
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Seals & Eng;IeSpIezmhst O_ R I n g

Dimension Nomingl Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

17 x5 120,02 x 6.99|4 %4 x 5 Va x Va | AS-427, R55

117.07x 353 [4%sx 478 x Vs | AS-247 120.02 x 4.8

117.1 x 1.78 12024 x 3.53| 4%4x5x Vs AS-248

117.48 x 5.33 120.32 x 2.62|4 %4 x 4%16 x ¥32 AS-158

117.6 x 5.7 120.37 x 1.78| 4%a x 4778 x 16 AS-048

18 x25 120.65 x 5.33

18 x3 120.70 x 5.33

118 x 35 121 x25

118  x 3.55 DIN/ISO/NF 121 x3

18 x4 121 x35

118 x 45 121 x4

18 x5 121 x5

118 x 5.3 DIN/ISO/NF 122 x 25

118 x 6 122 x 3

119 x 25 122 x 35

19 x3 122 x 3.55 DIN/ISO/NF

119 x35 122 x4

19 x4 V-120 122 x 45

19 x5 122 x5

119 x 57 122 x 53 DIN/ISO/NF

1192 x 5.7 122 x6

119.3 x 5.7 123 x 25

119.4 x 3.1 G-120 123 x3

1195 x 2 $-120 123 x 35

1195 x 3 123 x4

119.6 x 5.7 P-120 123 x5

120 x25 123 x6

120 x3 123 x 8

120 x 35 123.19x 533 |4 /8 x 5 /a4 x %16 |  AS-352

120 x4 123.19% 6.99 | 4 7/8 x 5 %8 x /a | AS-428, R56

120 x 45 123.42x 3.53 |4 7/8x 5 Vs x /s AS-249

120 x5 123.44x 1.78

120 x6 123.83x 5.33

120 x 10 124 x 25

120.02x 5.33 | 4% x 5 Vs x %16 AS-351 124 x3
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O_ RI n g Seals & Eng;leSpIe:lahst
Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
124 x35 127 x35
124 x4 127 x4
124 x 45 127 x5
124 x5 127 x 533
124  x 5.7 128 x25
124 x6 128 x3
1243 x 5.7 128 x35
124.4 x 3.1 G-125 128 x 3.55 DIN/ISO/NF
1245 x 2 $-125 128 x4
1245 x 3 128 x 45
124.6 x 5.7 P-125 128 x5
124.6 x 6.99 128 x 53 DIN/ISO/NF
126 x 24 128 x 6
126 x 25 129 x 25
125 x 3 129 x 3
125 x35 129 x35
125 x 3.55 DIN/ISO/NF 120 x4
125 x4 129 x5
125 x5 129.1 x 5.7
125 x53 DIN/ISO/NF 1292 x 5.7
125 x6 129.3 x 5.7
1256 x 2 129.4 x 1.78
126 x25 129.4 x 3.1 G-130
126 x3 1295 x 2 $-130
126 x35 1295 x 3
126 x4 129.54% 533 | 58 x 52 x %16 AS-354
126 x 45 129.54x 6.99 | 58 x 5%8 x Va | AS-430, R58
126 x5 129.6 x 5.7 P-130
126.37 x 5.33| 5 x 5 %8 x %16 AS-353 129.77x 3.53 | 5 s x 5 %8 x /8 AS-251
126.37x 6.99| 5x 52 x Va4 | AS-429, R57 130 x25
126.59x 3.53| 5 x 54 x /s AS-250 130 x3
126.67 x 2.62| 5 x 5 %16x ¥32 AS-159 130 x 35
126.72x 1.78| 5 x 58 x 16 AS-049 130 x4
127 x25 130 x 45
127 x3 130 x5
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SEAL O-Ring

Seals & O-rings Specialist

Dimension l}lomin'al Ref. Dimension Nomingl Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

130 x6 1343 x 5.7

130.18x 5.33 134.4 x 3.1 G-135

131 x25 1345 x 2 $-135

131 x3 1345 x 3

131 x 35 1345 x 4.5

131 x4 1345 x 6.99

131 x5 134.6 x 5.7 P-135

1315 x 2 $-132 135 x 25

1315 x 45 135 x3

131.6 x 5.7 P-132 135 x 3.5

132 x 25 136 x4

132 x3 135 x5

132 x 35 135 x6

132 x 3.55 DIN/ISO/NF 135.76x 1.78

132 x4 135.89x 5.33 |5 %8 x 5 Yax ¥1¢  AS-356

132 x5 135.89x 6.99 | 5 %8 x 5 7/8 x Va| AS-432, RGO

132 x 53 DIN/ISO/NF 136 x 25

132 x6 136 x3

132.72x 5.33 | 52 x 5% x %16 AS-355 136 x 3.5

132.72x 6.99 [5Va x 5 %4 x Va| AS-431, R59 136 x 3.55 DIN/ISO/NF

132.95x 3.53 [5Vax 5 V2 x Vo]  AS-252 136 x4

133 x 25 136 x5

133 x3 136 x 5.3 DIN/ISO/NF

133 x 35 136 x 6

133 x4 136.12x 3.53 |5 %8 x 5% x /8|  AS-253

133 x5 136.53 x 5.33

133.02x 2.62 |5 Vax 5716 x Y32 AS-160 137 x 25

133.07x 1.78 | 5 Vax 5% x 16 AS-050 137 x3

133.35x 5.33 137 x 35

134 x25 137 x4

134 x3 137 x 45

134 x35 137 x5

134 x4 138 x 25

134 x5 138 x3

134 x6 138 x 3.5
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O_ RI n g Seals & Eng;leSpIe;ahst
Dimension l}lomin'cl Ref. Dimension Nominpl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
138 x4 141 x5
138 x5 142 x 25
138 x6 142 x3
138.94x 1.78 142 x 35
139 x25 142 x4
139 x3 142 x5
139 x 35 142 x 6
139 x4 142.11x 1.78
139 x5 142.24x 533 | 5% x 6 x %16 AS-358
139.07x 5.33 |52 x 576 x%6|  AS-357 142.24x 6,99 | 5% x 6 Vs x Va| AS-434, R62
139.07x 6.99 | 52 x 6 x Va | AS-433, R61 142.47 x 353 | 558 x 578 x /8 AS-255
1392 x 6 142.88x 5.33
139.29x 3.53 | 52 x 5% x Vs AS-254 143 x 25
139.3 x 5.7 143 x 3
139.37 x 2.62 | 52 x 516 x a2 AS-161 143 x 35
139.4 x 3.1 G-140 143 x4
139.5 x 2 S-140 143 x5
1395 x 3 143 x 6
139.6 x 5.7 P-140 144 x 25
139.7 x 5.33 144 x 3
140 x 2 144 x 35
140 x 25 144 x4
140 x3 144 x5
140 x 35 144.1 x 8.4
140 x 3.55 DIN/ISO/NF 1443 x 5.7
140 x4 144.4 x 3.1 G-145
140 x 45 1445 x 2 S-145
140 x5 1445 x 3
140 x 5.3 DIN/ISO/NF 144.6 x 5.7 P-145
140 x6 145 x 25
1405 x 4.5 145 x3
141 x 25 145 x 35
141 x3 145 x 3.55 DIN/ISO/NF
141 x 35 145 x4
141 x4 145 x5
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SEAL O-Ring

Seals & O-rings Specialist

Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

145 x 5.3 DIN/ISO/NF 149.1 x 8.4

145 x 6 1492 x 5.7

145.29x 1.78 149.23x 5.33

145.42x 5.33 | 5% x 6 Vs x %16 AS-359 149.3 x 5.7 G-150

145.42x 6.99 |5 %4 x 6 Va x Va | AS-435, R63 1495 x 2 $-150

145.64x 353 | 5%a x 6 x /s AS-256 1495 x 3

145.72x 2.62 (5% x 5"%16 x¥a2 | AS-162 1495 x 8.4 P-150A

146 x 25 149.6 x 5.7 P-150

146 x 3 150 x 25

146 x 35 150 x3

146 x4 150 x 3.5

146 x5 150 x 3.55 DIN/ISO/NF

146 x 6 150 x4

146.05x 5.33 150 x 4.5

147 x 25 150 x5

147 x 3 150 x 5.3 DIN/ISO/NF

147 x 35 150 x6

147 x4 150 x 8

147 x5 151 x3

148  x 25 151 x 3.5

148 x 3 151 x4

148 x 35 151 x5

148 x4 V-150 151.64x 1.78

148 x5 151.77x 533 | 6 x 6 Y8 x %16 AS-361

148 x 6 1561.77 x 6.99| 6 x 6 V2x Va | AS-437, R65

148 x 10 151,99 x 3.53| 6 x 6 Vax Vs AS-258

148.46x 1.78 152 x3

148.59x 533 [57/8x 6 Vax %16 | AS-360 152 x 3.5

148.59 x 6.99( 578X 6 Y8 X Va | AS-436, R64 152 x4

14882 x 3.53(57/8x 6 Ve x /s | AS-257 152 x5

149 x 25 152,07 x 2.62 | 6 x 6 %16 x ¥/32 AS-163

149 x 3 153 x 3

149 x 35 153 x 3.5

149 x4 153 x4

149 x5 153 x 4.5
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O_ RI n g Seals & Eng;leSple:lallst
Dimension l}lomin'cl Ref. Dimension Nominpl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
183 x5 158 x 3
183 x 6 158 x 3.5
154 x 3 158 x4
154 x 3.5 158 x5
154 x4 1588 x 6
154 x5 158.12x 5.33 | 6 Va x 6 %8 x %16 AS-362
154 x6 158.12% 6.99 | 6 Va x 6 ¥a x Va| AS-438, R66
154.1 x 8.4 158.34% 3.53 | 6 Vax 62 x Vs AS-259
1543 x 5.7 G-155 158.42x 2.62 | 6 Va x 6716 x Y32 AS-164
1545 x 3 159 x 2
1545 x 8.4 P-155 159 x 3
154.81x 1.78 159 x 35
185 x 3 159 x4
185 x 3.5 159 x5
185 x 3.55 DIN/ISO/NF 159 x 6
185 x4 159.1 x 8.4
185 x 4.5 189.3 x 6.7 G-160
155 x5 1590.5 x 3
185 x 5.3 DIN/ISO/NF 159.5 x 6.99
185 x 5.33 159.5 x 8.4 P-160
185 x 6 160 x 3
15855 x 6 160 x 3.5
155.6 x 6.99 160 x 3.55 DIN/ISO/NF
156 x 3 160 x4
156 x 3.5 160 x 4.5
156 x4 160 x5
156 x5 160 x 5.3 DIN/ISO/NF
156 x 6 160 x 6
157 x 3 160 x 8
157 x 3.5 160 x 10
157 x4 161 x 3
157  x 4.5 161 x 3.50
157 x5 161 x4
157 x 6 161 x5
158 x 1.78 161.16x 1.78
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Dimension Nomingl Ref. Dimension Nomingl Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

161.3 x 5.33 166 x4

161.9 x 6.99 166 x5

162 x3 166 x 6

162 x 35 166.7 x 6.99

162 x4 167 x3

162 x5 167 x 3.5

162 x6 167 x4

163 x3 167 x5

163 x 35 167.51x 1.78

163 x4 167.7 x 5.33

163 x5 168 x 3

164 x3 168  x 3.5

164 x 35 168 x4

164 x4 168 x5

164 x5 168.3 x 6.99

164.1 x 8.4 169 x 3

1642 x 5.7 169  x 3.5

164.3 x 5.7 G-165 169 x4

164.34x 1.78 169 x5

164.47 x 533 |62 x 6778 x %16 AS-363 169 x 6

164.47x 699 | 62 x 7 xVa | AS-439, R67 169.1 x 8.4

1645 x 3 169.3 x 5.7 G-170

1645 x 8.4 P-165 1695 x 3

164.69x 3.53 [6 /2 x 6 %4 x Vs AS-260 169.5 x 8.4 P-170

16477 x 2.62 |62 x 6 V1 x Y32 AS-165 170 x 2.4

165 x3 170 x 3

165 x 3.5 170 x 3.5

165  x 3.55 DIN/ISO/NF 170 x 3.55 DIN/ISO/NF

165 x4 170 x 4

165 x 45 170 x5

165 x5 170 x 5.3 DIN/ISO/NF

165 x 5.3 DIN/ISO/NF 170 x 6

165 x6 170.69x 1.78

166 x 3 170.82x 5.33 | 6 %4 x 7 Vs x ¥16 AS-364

166 x 35 170.82x 6.99 |6 %4 x 7 Va x Va| AS-440, R68
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Dimension l}lomin'cl Ref. Dimension Nominpl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
171 x3 175 x6
171 x 35 176 x3
171 x4 176 x 35
171 x5 176 x4
171.04x 353 | 6%ax7 x s AS-261 176 x5
171.12x 2,62 | 6%a x 6 6 x %6 AS-166 176 x 6
172 x3 177 x3
172 x 35 177 x 35
172 x4 177 x4
172 x 45 177 x5
172 x5 177.17x 533 | 7 x 7 ¥8 x %6 AS-365
172 x6 17717 x 699 | 7 x 7 V2 x Va | AS-441, R69
173 x 3 177.39x 353 | 7 x 7 ax /s AS-262
173 x 35 177.47x 2,62 | 7 x 7 316 x ¥/32 AS-167
173 x4 V-175 178 x 3
173 x5 178 x 35
173.87x 1.78 178 x4
174 x3 178 x 45
174 x 35 178 x5
174 x4 179 x3
174 x5 179 x 35
174 x 5.33 179 x4
174 x 6 179 x5
174.1 x 8.4 179.1 x 8.4
1742 x 5.7 179.3 x 5.7 G-180
1743 x 5.7 G-175 1795 x 3
1745 x 3 1795 x 8.4 P-180
1745 x 8.4 P-175 180 x3
174.6 x 6.99 180 x 35
175 x3 180 x 3.55 DIN/ISO/NF
175 x 35 180 x4
175 x 3.55 DIN/ISO/NF 180 x 45
175 x4 180 x5
175 x5 180 x 5.3 DIN/ISO/NF
175 x 5.3 DIN/ISO/NF 180 x6
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Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

180 x8 185 x 5.3 DIN/ISO/NF

181 x3 185 x 6

181 x35 186 x3

181 x4 186 x 3.5

181 x5 186 x4

181 x 6.99 186 x 4.5

182 x3 186 x5

182 x 35 186 x7

182 x4 187 x3

182 x5 187 x 3.5

182 x 6 187 x 4

183 x3 187 x5

183 x 35 187.3 x 6.99

183 x4 188 x 3

183 x5 188 x 3.5

1835 x 3 188 x4

183.52x 533 | 7 Vax 7% x%6 AS-366 188 x5

183.52x 6.99 | 7Va x 7% x Va | AS-442, R70 188 x 6

183.74x 353 [ 7Vax 7 V2 x Vs AS-263 189 x 3

183.82x 2.62 | 7Vax 7716 x ¥a AS-168 189 x 3.5

184 x3 189 x4

184 x35 189 x5

184 x4 189.1 x 8.4

184 x5 189.2 x 5.7

184 x6 189.3 x 5.7 G-190

184.1 x 8.4 189.5 x 3

184.3 x 5.7 G-185 189.5 x 4.5

1845 x 3 189.5 x 8.4 P-190

1845 x 8.4 P-185 189.87x 533 |7 V2 x 7 /e x %6 | AS-367

185 x3 189.87x 6.99 | 72 x 8 xVa | AS-443, R71

185 x 35 190 x3

185 x 3.55 DIN/ISO/NF 190 x 3.5

185 x4 190  x 3.55 DIN/ISO/NF

185 x 45 190 x4

185 x5 190 x5
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Dimension l}lomin'cl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
190 x53 DIN/ISO/NF 195 x 53 DIN/ISO/NF
190 x 6 195 x 6
190 x353|7%2x7%xVs AS-264 195  x 10
19017 x 2.62| 7Vax 7 iex¥a2 | AS-169 196 x3
191 x3 196 x 35
191 x35 196 x4
191 x4 196 x5
191 x5 196 x6
1912 x 6 196.22x 533 (7% x 8 /s x¥16] AS-368
192 x 35 196.22x 6.99 | 7 %4 x 8 Va x Va | AS-444, R72
192 x4 196.44x 353 | 7% x 8 x Vs AS-265
192 x 45 196.52x 2.62 | 7% X 71%6 X ¥32|  AS-170
192 x5 197 x 3
192 x7 197 x 35
193 x 3 197 x4
193 x 3.5 197 x5
193 x4 198 x3
193 x5 198 x 35
193 x6 198 x4
1933 x 4 198 x5
193.7 x 6.99 198 x6
194 x2 199 x3
194 x3 199 x 35
194 x35 199 x4
194 x4 199 x5
194 x5 199.1 x 8.4
194.1 x 8.4 1992 x 5.7
1943 x 5.7 G-195 199.3 x 5.7 G-200
1945 x 3 1995 x 3
1945 x 8.4 P-195 199.5 x 8.4 P-200
195 x3 200 x3
195 x 35 200 x 35
195  x 3.55 DIN/ISO/NF 200 x 3.55 DIN/ISO/NF
195 x4 200 x4
195 x5 200 x5
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Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

200 x 5.3 DIN/ISO/NF 205 x5

200 x 6 205 x 6

200  x 6.99 205 x 10

201 x3 206 x3

201 x 35 206 x 3.5

201 x4 206 x4

201 x5 206 x5

201 x6 206 x 53 DIN/ISO/NF

202 x3 206 x7 DIN/ISO/NF

202 x35 207 x3

202 x4 207 x 35

202 x5 207 x4

202 x 6 207 x5

202.57x 5.33 | 8 x 8 ¥8x %16 AS-369 208 x3

202.57x 6.99 | 8 x 8 V2 xVa | AS-445, R73 208 x 35

202.79x 3.53 | 8 x 8 Vax Vs AS-266 208 x4

202.87 x 2.62 | 8 x 8 %16 x ¥32 AS-171 208 x 45

203 x3 208 x5

203 x 35 208 x6

203 x4 2085 x 8.4 P-209

203 x5 2089 x 7

203 x6 208.92x 533 (8 Vax 8 %8 x%16| AS-370

2035 x 6 208.92x 6.99

204 x3 209 x3

204 x 35 209 x 35

204 x4 209 x4

204 x5 209 x5

204 x6 209.1 x 8.4

204.1 x 8.4 209.14x 353 |8 Vax 82 x| AS-267

2045 x 3 209.22x 2.62 | 8Vax 876 x¥a2| AS-172

2045 x 8.4 P-205 209.3 x 5.7 G-210

205 x3 209.5 x 3

205 x 35 209.5 x 8.4 P-210

205 x4 209.55x 6.99 | 8 Va x 8 ¥a x Va| AS-445A

205 x 4.7 210 x 3
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Dimension Nominpl Ref. Dimension l}lomin'cl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

210 x 35 216 x 3.5

210 x 4 216 x4

210 x 5 216 x5

210 x 6 216 x 6

211 x 3 216 x 8

211 x 3.5 217 x 3

211 x 4 217 x 3.5

211 x5 217 x4

212 x 3 217 x5

212 x 3.5 217 x 6

212 x 4 218 x 3

212 x5 218 x 3.5

212 x 53 DIN/ISO/NF 218 x4

212 x 6 218 x5

212 x 7 DIN/ISO/NF 218 x 53 DIN/ISO/NF

213 x 3 218 x 5.8

213 x 3.5 218 x 6

213 x 4 218 x7 DIN/ISO/NF

213 x5 2185 x 4.5

214 x 3 219 x 3

214 x 3.5 219 x 3.5

214 x 4 219 x4

214 x5 219 x5

2145 x 84 P-215 219.1 x 84

215 x 3 219.3 x 6.7 G-220

215 x 3.5 2195 x 3

215 x 4 2195 x 84 P-220

215 x 4.5 220 x 3

215 x5 220 x 3.5

215 x 6 220 x 4

21527 x 5338 2 x 8 /s x %16 |  AS-371 220 x5

21527 x 6.99| 812 x 9 x Va |AS-446, R74| | 220 x 6

215.49x 3.53 |8 V2 x 8 %4 x /8| AS-268 220 x 6,99

21557 x 2.62 |8 V2 x 8 16 x ¥a2|  AS-173 221 x3

216 x 3 221 x 3.5
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Dimension l}lomin'al Ref. Dimension Nomingl Ref.

1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

221 x4 26 x 6

221 x5 226 x 8

221 x 6 227 x 3

221.62x 5.33 | 8% x 9 Vax¥16 AS-372 227 x 35

221.62x 6.99 227 x4

221.84x 353 | 8% x 9 x Vs AS-269 227 x 45

221.92x 2.62 |8%a x 8 ¥6x¥a AS-174 27 x5

222 x3 227.97x 5338 %4 x 9 ¥8 x ¥16| AS-373

222 x35 227.97x 699 9 x 9 V2 xVa |AS-447, R75

222 x4 228 x 3

222 x5 228 x 35

222.25x 6.99 | 8¥ax 9 VaxVa | AS-446A 228 x4

2225 x 6 V-225 28 x5

223 x3 228 x 10

223 x 3.5 228.19x 353 9 x 9 Vax Vs AS-270

223 x4 22827 x 2.62| 9 x 9 316 x 32 AS-175

223 x5 229 x 3

224 x3 229 x 35

224 x 35 229 x4

224 x4 29 x5

224 x5 229 x 6

224 x 5.3 DIN/ISO/NF 229.1 x 8.4

24 x6 2293 x 5.7 G-230

24 x7 DIN/ISO/NF 2295 x 3

2245 x 8.4 P-225 2295 x 8.4 P-230

225 x3 230 x 3

225 x 35 230 x 35

225 x4 230 x 4

225 x 45 230 x5

225 x5 230 x 5.3 DIN/ISO/NF

225 x6 230 x 6

226 x3 230 x 7 DIN/ISO/NF

226 x 35 230 x 8

26 x4 231 x 3

26 x5 231 x 35
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Dimension l}lomin'cl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

231 x4 237 x 3.5

231 x5 237 x4

232 x3 237 x5

232 x 35 237 x6

232 x4 2375 x 6

232 x5 238 x3

233 x3 238 x 35

233 x 3.5 238 x4

233 x4 238 x5

233 x5 238 x6

234 x3 239 x3

234 x 35 239 x 35

234 x4 239 x4

234 x5 239 x5

234.1 x 8.4 239.1 x 8.4

2343 x 5.7 239.3 x 5.7 G-240

234.32x 533 |9 Vax 9% x¥16|  AS-374 2395 x 3

234.32x 6.99 2395 x 8.4 P-240

2345 x 8.4 P-235 240 x3

234.54x 353 |9 Vax 92 x Vs|  AS-271 240 x 35

234.62x 2.62 |9 Vax 97 x V2|  AS-176 240 x4

234.90% 6.99 |9 Vax 9% xVa| AS-447A 240 x5

235 x3 240 x6

235 x 3.5 240.67x 533 (92 x 9 /s x %16 | AS-375

235 x4 240.67x 6.99 | 92 x 10 x a | AS-448, R76

235 x5 240.89x 3.53 (92 x 9% x Vs AS-272

235 x 6 24097 x 262 (92 x 9 Mex¥s | AS-177

236 x3 241 x3

236 x 3.5 241 x 35

236 x4 241 x4

236 x5 241 x5

236 x 5.3 DIN/ISO/NF 242 x3

236 x 6 242 x 35

236 x7 DIN/ISO/NF 242 x4

237 x 3 242 x5
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Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

242 x 6 248 x 3.5

242 x 8 248 x 4

243 x 3 248 x5

243 x 35 249 x 3

243 x4 249  x 35

243 x5 249 x4

243  x 5.3 DIN/ISO/NF 249 x5

243 x 7 DIN/ISO/NF 249 x 6

244 x 3 249.1 x 8.4

244 x 35 249.3 x 5.7 G-250

244 x4 2495 x 3

244 x5 2495 x 8.4 P-250

244 x 6 250 x 3

244 x 7 250 x 3.5

2445 x 8.4 P-245 250 x4

245 x3 250 x 4.5

245 x 35 250 x5

245 x4 250 x 6

245 x5 250 x7 DIN/ISO/NF

245 x 8 251 x 35

246 x 3 251 x4

246 x 35 251 x5

246 x4 252 x 35

246 x5 252 x4

247 x3 252 x5

247 x 35 253  x 35

247 x4 253 x4

247 x5 253 x5

247  x 6 253.37x 533 |10 x 10 ¥s x 316 AS-377

247  x 6,99 253.37x 6.99 | 10 x 102 x Va | AS-449, R77

247.02x 5.33 | 9%a x 10 Ve x %16 AS-376 253.59x 3.53 | 10 x 10 a x /s AS-274

247.24% 353 | 9%ax 10 x Vs AS-273 254  x 3.5

247.32% 2.6 |9%ax 9 %ex ¥ AS-178 254 x4

247.65% 6.99 | 9%a x 10 VaxVa|  AS-448A 254 x5

248 x 3 2545 x 8.4 P-255
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Dimension l}lomin'cl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard
255 x 3 262 x6
255 x 35 263 x 3.5
255 x4 263 x4
255 x5 263 x5
256 x 3.5 264 x 3
256 x4 264  x 3.5
256 x5 264 x4
257 x 3.5 264 x5
257 x4 264  x 10
257 x5 2645 x 8.4 P-265
258 x 3.5 265 x 3.5
258 x4 265 x4
258 x5 265 x5
258 x 5.3 DIN/ISO/NF 265 x 53 DIN/ISO/NF
258 x 6 265 x 6
258 x7 DIN/ISO/NFF 265 x7 DIN/ISO/NF
259 x 3.5 266 x 3.5
259 x4 266 x4
259 x5 266 x5
259 x 6 266 x 6
259.3 x 8.7 G-260 266.07 x 5.33 [ 102 x 10778 x %16 AS-378
259.5 x 8.4 P-260 266.07x 6.99 | 102 x 11 x Va | AS-450, R78
259.7 x 6.99 266.29% 3.53 [10V2x 10¥%a x V8|  AS-275
260 x 3.5 267 x 3.5
260 x4 267 x4
260 x5 267 x 4.5
260 x 6 267 x5
260.35x 6.99 | 10Vax 10%axVa|  AS-449A 268 x 35
261 x 3.5 268 x4
261 x4 268 x5
261 x5 269 x 3.5
2615 x 6.4 269 x4
262 x 3.5 269 x5
262 x4 269.3 x 5.7 G-270
262 x5 2695 x 8.4 P-270
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Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

270  x 3.5 278 x 6

270 x4 27877x 533 | 11 x 11 %8 x%16| AS-379

270 x5 278.77x 6.99 | 11 x 11 V2 x Va | AS-451, R79

270 x6 278.99x 3.53 | 11 x 11 Va x /s AS-276

270 x 10 279 x 35

271 x 35 279 x4

271 x4 279 x5

271 x5 279.3 x 5.7 G-280

272 x35 279.5 x 8.4 P-280

272 x4 280 x 35

272 x5 280 x4

272 x 53 DIN/ISO/NF 280 x 45

272 x6 V-275 280 x5

272 x7 DIN/ISO/NF 280 x 5.3 DIN/ISO/NF

2724 x 6.99 280 x6

273 x 35 280 x7 DIN/ISO/NF

273 x4 280 x 8

273 x5 280 x 10

273.05x 6.99 [10¥%ax 11 Va x Va|  AS-450A 281 x 35

274 x 35 281 x4

274 x4 281 x5

274 x5 282 x35

2745 x 8.4 P-275 282 x4

275 x 35 282 x5

275 x4 283 x 3.5

275 x5 283 x4

276 x 35 283 x5

276 x4 284 x 35

276 x5 284 x4

277 x 35 284 x5

277 x4 284 x6

277 x5 2845 x 8.4 P-285

278 x 35 285 x 35

278 x4 285 x4

278 x5 285 x5
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Dimension l}lomin'cl Ref. Dimension Nominpl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

285 x 6 293 x 35

285.1 x 6.99 293 x4

285.75x 6.99 (11 Vax N ¥ xVa| AS-451A 293 x5

286 x 3.5 294 x 35

286 x4 294 x4

286 x5 294 x5

287 x 35 294 x6

287 x4 2945 x 8.4 P-295

287 x5 295 x 35

288 x 35 295 x4

288 x 4 295 x5

288 x5 295 x6

288 x 6 296 x 35

288 x 10 296 x4

289  x 3.5 296 x5

289 x4 297 x 35

289 x5 297 x4

2892 x 5.7 297 x5

289.3 x 5.7 G-290 297.8 x 6.99

289.5 x 8.4 P-290 298 x 35

290 x 3.5 298 x4

290 x4 298 x5

290 x5 298.45x 6.99 | MN¥ax12VaxVa| AS-452A

290 x 5.3 DIN/ISO/NF 299 x 35

290 x 6 299 x4

290 x 7 DIN/ISO/NF 299 x5

291 x 35 299.3 x 5.7 G-300

291 x4 299.5 x 8.4 P-300

21 x5 300 x3

291.47 x 5.33 | 11V2x1178x%6 AS-380 300 x 3.5

291.47x 6,99 [11 V2 x 12 x Va| AS-452, R80| | 300 x 4

291.69x 3.53 [11 V2 x 11 ¥%ax s AS-277 300 x5

292 x 35 300 x 53 DIN/ISO/NF

292 x4 300 x6

292 x5 300 x7 DIN/ISO/NF
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Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
I/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

300 x 10 310 x 35

301 x 3.5 310 x4

301 x4 310 x5

301 x5 310 x 6

301 x6 3105 x 6.99

302 x 3.5 311 x 35

302 x4 311 x4

302 x5 311 x5

303 x 3.5 311 x6

303 x4 312 x 3.5

303 x5 312 x4

304 x 3.5 312 x5

304 x4 313 x 3.5

304 x5 313 x4

304.17 x 5.33 [12 x 12 %8 x %16 AS-381 313 x5

304.17x 6.99 |12 x 12 V2 x a| AS-453, R81 314 x 35

304.39x 3.53 [12 x 12 /a x s AS-278 314 x4

305 x 3.5 314 x5

305 x4 3145 x 84 P-315

305 x5 315 x 3

306 x 6 315 x 3.5

306 x 3.5 315 x4

306 x4 315 x 45

306 x5 315 x5

307 x 3.5 315 x 563 DIN/ISO/NF

307 x4 315 x 6

307 x5 315 x7 DIN/ISO/NF

307 x 563 DIN/ISO/NF 315 x 10

307 x7 DIN/ISO/NF 316 x 35

308 x 3.5 316 x4

308 x4 316 x5

308 x5 316.87x 6.99 [ 1212 x 13 x /a | AS-454, R82

309 x 3.5 317 x 35

309 x4 317 x4

309 x5 317 x5
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Dimension l}lomin'cl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

318 x 3.5 326 x4

318 x4 326 x5

318 x5 326 x 8

319 x 35 327 x 35

319 x4 327 x4

319 x5 327 x5

319.3 x 6.7 328 x 3.5

3195 x 84 P-320 328 x4

320 x 3.5 328 x5

320 x4 329 x 35

320 x5 329 x4

320 x 6 329 x5

321 x 3.5 329.3 x 6.7

321 x4 320.57x 533 [13 x 13 %8 x %16 | AS-382

321 x5 329.57x 6.99 | 13 x 13 V2 x Va | AS-455, R83

3215 x 6 V-325 329.79x 3.53| 13 x 13 V4 x Vs AS-279

322 x 35 330 x 35

322 x4 330 x4

322 x5 330 x5

323 x 3.5 330 x6

323 x4 330 x8

323 x5 330 x 10

3232 x 6.99 331 x 35

324 x 35 331 x4

324 x4 331 x5

324 x5 332 x 35

324 x 6 332 x4

325 x 35 332 x5

325 x4 333 x 35

325 x5 333 x4

325 x 563 DIN/ISO/NF 333 x5

325 x6 333 x6

3256 x7 DIN/ISO/NF 334 x 3.5

325 x 10 334 x4

326 x 3.5 334 x5
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I/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard
3345 x 8.4 P-335 343 x 3.5
335 x 35 343 x4
335 x4 343 x5
335 x5 344 x 3.5
335 x 563 DIN/ISO/NF 344 x4
335 x6 344 x5
335 x7 DIN/ISO/NF 345 x 3.5
335.9 x 6.99 345 x4
336 x 3.5 345 x5
33 x4 345 x 53 DIN/ISO/NF
33 x5 345 x 6
337 x 35 345 x 7 DIN/ISO/NF
337 x4 346  x 3.5
337 x5 346 x4
338 x 3.5 346 x5
338 x4 347 x 3.5
338 x5 347 x4
338 x6 347 x5
339 x 3.5 348 x 3.5
339 x4 348 x4
339 x5 348 x5
339.3 x 5.7 348 x 6
339.5 x 84 P-340 349 x 3.5
340 x 3.5 349 x4
340 x4 349 x5
340 x5 350 x 35
340 x 6 350 x4
340 x 10 350 x5
341 x 3.5 3850 x 6
341 x4 350 x 12
341 x5 351 x 35
342 x 3.5 351 x4
342 x4 351 x5
342 x5 352 x 35
342,27 x 6,99 |13 V2 x 14 x Va | AS-456, R84 352 x4
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Dimension Nomingl Ref. Dimension Nominpl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

352 x5 360 x5

353 x 3.5 360 x 6

353 x4 360 x 10

353 x5 361 x 3.5

354 x 3.5 361 x4

3%4 x4 361 x5

3%4 x5 362 x 3.5

354 x 8 362 x4

3545 x 8.4 P-355 362 x5

354.97x 5.33[14 x 14 %8 x %16  AS-383 363 x35

354.97x 6.99|14 x 14 V2 x VVa | AS-457, R85 | | 363 x 4

355 x 3.5 363 x5

355 x4 364  x 3.5

355 x5 364 x4

355 x 6.3 DIN/ISO/NF 364 x5

355 x 6 365 x 3.5

355 x 7 DIN/ISO/NF 365 x4

355.19x 3.53| 14 x 14 Va x AS-280 365 x5

35 x 3.5 365 x 563 DIN/ISO/NF

35 x4 365 x 6

35 x5 365 x7 DIN/ISO/NF

357 x 3.5 366 x 3.5

357 x 4 366 x4

357 x5 366 x5

358 x 3.5 367 x 3.5

358 x4 367 x4

358 x5 367 x5

358 x 6 367.67x 6.99 | 14 V2 x 15 x Va| AS-458, R86

35 x 3.5 368 x 3.5

35 x4 368 x4

35 x5 368 x5

359.3 x 6.7 368 x 6

359.5 x 84 P-360 369 x 3.5

360  x 3.5 369 x4

360 x4 369 x5
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Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
I/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

370 x 25 379 x 35

370 x 3.5 379 x4

370 x4 379 x5

370 x5 3793 x 6.7

370 x 6 380 x 35

371 x 3.5 380 x4

371 x4 380 x5

371 x5 380 x6

372 x 3.5 380 x 10

372 x4 380.37x 533 [15 x 15%sx %16 | AS-384

372 x5 380.37x 6.99 | 15 x 15 V2 x /a | AS-459, R87

373 x35 380.59% 3.53 | 15 x 15 Va x /8 AS-281

373 x4 381 x 35

373 x5 381 x4

374  x 3.5 381 x5

374 x4 382 x 35

374 x5 382 x4

3745 x 8.4 P-375 382 x5

375 x 3.5 383 x35

375 x4 383 x4

375 x5 383 x5

375 x 563 DIN/ISO/NF 384 x 3.5

375 x 6 384 x4

375 x7 DIN/ISO/NF 384 x5

376 x 3.5 384.5 x 8.4 P-385

376 x4 385 x 3.5

376 x5 385 x4

376 x 6 V-380 385 x5

376 x 8 385 x 6

377 x 35 386 x 3.5

377 x4 386 x4

377 x5 386 x5

378 x 3.5 386 x 6

378 x4 387 x 35

378 x5 387 x4
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1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

387 x5 396  x 3.5

387 x 53 DIN/ISO/NF 39 x4

387 x7 DIN/ISO/NF 39 x5

388 x 3.5 397 x35

388 x4 397 x4

388 x5 397 x5

388 x6 398 x 3.5

389 x 35 398 x4

389 x4 398 x5

389 x5 398 x6

389 x6 399 x 35

390 x 35 399 x4

390 x4 399 x5

390 x5 399.3 x 6.7

390 x 6 399.5 x 8.4 P-400

391 x 35 400 x 3.5

391 x4 400 x4

391 x5 400 x5

392 x 35 400 x 5.3 DIN/ISO/NF

392 x4 400 x 6

392 x5 400 x7 DIN/ISO/NF

392 x6 400 x 8

392 x 10 401 x 3.5

393 x35 401 x4

393 x4 402 x 3.5

393 x5 402 x 4

393.07x 6.99 | 15 /2 x 16 x Va | AS-460, R88 403 x 3.5

394 x 35 403 x4

394 x4 404 x 3.5

394 x5 404 x 4

394 x6 405 x 3.5

395 x 35 405 x4

395 x4 405.26% 3.53 | 16 x 16 Va x Vs AS-282

395 x5 405.26% 5.33 [ 16 x 16 %8 x ¥16|  AS-385

395 x6 40526% 6.99 | 16 x 16 V2 x Va|  AS-461
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Dimension l}lomin'al Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

406 x 3.5 420 x 4

406 x4 421 x 35

407 x 35 21 x4

407 x4 422 x 35

408 x 35 422 x4

408 x4 422 x6

408 x 12 4222 x 6.99

409 x 35 423 x 35

409 x4 423 x4

410 x 35 424 x 35

410 x4 124 x4

411 x 35 425 x 35

211 x4 425 x4

412 x 35 425 x7 DIN/ISO/NF
412 x4 425 x 8

412 x7 DIN/ISO/NF 4255 x 6 V-340
413 x 35 426  x 3.5

413 x4 426 x4

414 x 35 427  x 35

414 x4 427 x4

415 x 35 428 x 3.5

415 x4 428 x4

415 x5 429 x 35

415 x6 429 x4

416 x 35 429 x6

416 x4 430 x 3.5

417 x 35 430 x4

417 x4 430.66x 3.53 | 17 x 17 Va x /8|  AS-283
417.96% 6,99 [ 16 V2 x 17 x Va|  AS-462 430.66 x 5.33|17 x 17 ¥8 x %116 AS-386
418 x 35 430,66 x 699|117 x 17 V2 x Va AS-463
418 x4 431 x 35

419 x 35 431 x4

419 x4 432 x 35

4193 x 5.7 432 x4

420 x 35 432 x 12
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Dimension l}lomin'cl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

432 x 13 450 x 8

433 x 3.5 450 x 10

433 x4 451 x4

434 x 35 452 x4

434 x4 453 x4

435 x 3.5 453 x 6

435 x4 454 x4

436 x 3.5 455 x4

436 x4 456 x 4

437  x 35 456.06x 3.53(18 x 18 Va x Vs AS-284

437 x4 456.06x 5.33[18 x 18 ¥s x %16 |  AS-387

437 x7 DIN/ISO/NF 456.06x 6.99(18 x 18 V2 x Va AS-465

438 x 3.5 457 x 4

438 x4 4572 x 7

439 x 3.5 458 x 4

439 x4 459 x4

439.3 x 5.7 459.3 x 5.7

440 x 3.5 460 x4

440 x4 40 x5

441 x4 461 x 4

442 x4 462 x 4

442 x 12 462 x 7 DIN/ISO/NF

443 x4 463 x4

443.36x 6.99 [ 17 /2 x 18 x Va|  AS-464 464 x 4

444 x4 465 x4

445 x4 466 x 4

446 x 4 467 x4

446 x 6 468 x4

447 x4 468.76x 69918 2 x 19 x Va AS-466

448 x4 49 x4

448  x 6 470 x 4

449 x4 470 x 6

450 x4 471 x 4

450 x 6 472 x 4

450 x7 DIN/ISO/NF 473 x 4
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Dimension Nomingl Ref. Dimension l}lomin'al Ref.
1/D x_W Dimension No. 1/D x_W Dimension No.
Metric U.S.standard Metric U.S.standard

474 x 4 494,67 x 7

475 x 4 495 x4

475 x 7 DIN/ISO/NF 496 x4

475 x 10 V-480 497 x4

476 x 4 498 x4

477 x 4 499 x4

478 x4 499.3 x 5.7

478 x 6 500 x4

479 x 4 500 x6

479.3 x 5.7 500 x7 DIN/ISO/NF

480 x4 500 x38

480 x 6 504 x 6

481 x4 505 x6

481.41 x 533[19 x 19 %8 x ¥16|  AS-388 506.81x 5.33 |20 x 20 ¥s x 16|  AS-389

481.46 x 6.99|19 x 19 /2 x Va AS-467 506.86x 6.99 | 20 x 20 V2 x Va|  AS-469

482 x4 508 x 6

483 x4 510 x6

483 x 6 515 x7 DIN/ISO/NF

484 x4 516 x6

485 x4 5245 x 10 V-530

486 x4 530 x6

486  x 6 530 x7 DIN/ISO/NF

487 x4 53221x 533 (21 x 21 ¥s x ¥%16|  AS-390

487  x 7 DIN/ISO/NF 532.26x% 6.99 | 21 x 21 V2 x Va|  AS-470

488 x4 540 x 6

489 X 4 540 x 12

489  x 6 544 x 6

490 x4 545 x 7 DIN/ISO/NF

490 x 8 545.47 x 7

490 x 14 548  x 16

91 x4 549 x 6

492 x4 552 x 6

493 x4 555 x 6

494 x4 557.61x 533 (22 x 22 ¥s x %16|  AS-391

49416 x 69919 V2 x 20 x Va |  AS-468 557.66x 6.99 | 22 x 22 V2 x Va|  AS-471
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Dimension l}lomin'cl Ref. Dimension Nomingl Ref.
1/D x.W Dimension No. I/D x.W Dimension No.
Metric U.S.standard Metric U.S.standard

560 x 6 878 x 20

560 x7 DIN/ISO/NF 880 x 7

569 x 6 900 x 7

571 x5 925 x 20

575 x6 9325x 7

579 x6 9405 x 10 V-950

579  x 10 V-585 1,044 x 10 V-1055

580 x7 DIN/ISO/NF 1080 x 7

582.68 x 5.33[23 x 23 ¥sx %16 |  AS-392 1560 x 7

582.68 x 69923 x 23 V2 x Va | AS-472

596.27 x 7

600  x7 DIN/ISO/NF

600 x 16

608.08 x 5.33(24 x 24 %8 x %16 | AS-393

608.08 X 6.99(24 x 24 /2 x Va |  AS-473

615 x7 DIN/ISO/NF

629.3 x 5.7

630 x7 DIN/ISO/NF

633.48 x 5.33[25 x 25 ¥sx Y16 |  AS-394

633.48 x 69925 x 252 x Va | AS-474

6335 x 10 V-640

647.07 x 7

650  x7 DIN/ISO/NF

654  x 18

658.88 x 5.33[26 x 26 ¥s x %16 | AS-395

658.88 x 6.99|26 x 26 /2 x /a4 |  AS-475

670 x7 DIN/ISO/NF

683  x 10 V-690

718  x 18

7325 x 10 V-740

760 x7

782  x 10 V-790

800 x7

836.50 x 10 V-845

870 x7
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FEP-Encapsulated O-Ring

Description

The FEP-Encapsulated O-Rings are made of fluorocarbon rubber o-rings or silicone
rubber o-rings with FEP-encapsulation, which covers the o-rings completely without seams.
They are available in many standards and the dimensions are specified as inside
diameter (ID) and the cross section (W). They can be fitted comfortably in existing
o-ring grooves.

Cross section Thickness of the

W* FEP-encapsulation
,,,,,,,,, W 1.78 mm 0.20 mm
,,,,,,,,,,, 2.62 mm 0.30 mm
3.53 mm 0.38 mm
ID 5.33 mm 0.50 mm
7.00 mm 0.50 mm

* Cross sectfion W in accordance
AS 568 and DIN 3771

O-Rings with FEP-encapsulation are available in accordance with various standards.
cross sections

American standard  AS 568 A (DIN 3771) 1.78 - 2.62 - 3.53 - 5.33 - 7.00 mm

British standard BS 1806 1.78 - 2,62 - 3.53 - 5,33 - 7.00 mm
Metric dimensions 20-25-3.0-35-40-50-6.0-7.0-80 mm
Swedish standard SMS 1586 24-30-57-84mm

Mode of action
FEP-Encapsulated O-Rings are double-acting sealing elements.  As the pressure rises, the
compression of the seal is increased.

Advantages over conventional O-Rings

e No sfick slip and low friction

e Compatible with most chemicals and fluids, very good chemical resistance

e Cause no contamination when used with foodstuffs, pharmaceutical and medical
products

e Can be sterilized with physiologically harmless

e Temperature range between -60°C to +200°C, depending on the O-Ring compound

e Allow only low steam to spread through
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FEP-Encapsulated O-Ring

Operating ranges

Primarily used as static seals, e.g. for lids, covers, flanges and discs, etc. However, the
FEP-encapsulated O-Rings can also be used for dynamic seals, e.g. for pistons, rods,
spindles, efc. In case of insignificant strains and stresses.

Fields of application

Mainly used in the chemical industry, petrochemicals, medical, the foodstuffs industry,
water and wastewater technology and similar industries.  Typically used in the valve
spindles and in mechanical sedls.

Materials

Fluoride ethylene propylene (FEP) has very good chemical resistance properties, similar
to those of PTFE (polytetrafluoroethylene). The elastomer, fluorocarbon rubber
(fluorocaoutchouc - FPM) also has very good chemical and thermal strength properties.
Silicone caouchouc (VMQ) has outstanding resistance to aging and a wide operating
temperature range.

Operating Temperature ranges

FEP : appr. -60°C to +204°C
FPM : appr. -25°C to +200°C
vMQ : appr. -60°C to +200°C

Advices on installation and construction

The FEP-encapsulated O-Rings cannot be squeezed into place as easily as the conventional
o-rings. A split groove is recommended for radial static and dynamic installation to
avoid unnecessary distortion of the rings. When the rings are used in external application,
e.g. pistons, they must be stretched out and then put back in shape. The stretching
should be carried out on top of a tapered tool, and a cdlibration collar is used for
reshaping. The rings should be first heated in oil water to approximately 100°C before
the installation to speed up the process.

The rings should be installed in rectangular grooves. For operatfing pressures higher
than appr. 80 bar, it is recommended to fit concave back-up rings to prevent the
o-fings from being exfruded through the sealing gap.

Important Note: never force the ring info the groove, e.g. by buckiing it.
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Surface roughness
The function of the seal and its service life depends on the quality and character of the

surface.
Radial-dynamic and static Bore/Rod Axial-static
Groove surface static Seal and Groove surfaces
Rg = 0.05 - 0.6 ym (Rmay, = 0.2 - 2.5 um) Rg S 25 pm (Rmax. = 10 pm)
Groove surface dynamic with pulsating pressures
Rg S 25 M (Rmax, =10 um) Ra S 1.5 Pm Rmax, = 6 PM)

with pulsafing pressures
Rag S 1.5 um (Rmax. = 6 um)

Ra = 0.05 - 0.6 ym

i “@g‘/ S Ra=005-05um w
i z @7 ) —
% \/ ® : I RaS1.5um
7 MANTT I T |%¢ ‘ ‘ B “\ J1E
Ruarl [N |/ 1 | JEE
0.2 ‘ ; _T\ﬁw
VAN Ra S 1.5 um =~ F3
Je di <
r RaS 25 um @ Inside dia Ra=2.5 um
@ Outside dia
| F e
Cross Radial - dynamic/static Axial - static Rad Diametrical
’ adius
Part-No.** | Section  ['Gioove dept | Groove width| Groove dept | Groove width R1 clearance
W E+005| F+02 |El + 005 F3 + 0.2 Smax.
014-050 1.78 1.45 2.2 1.2 2.2 0.4 0.15
112-178 2.62 2.25 3.1 1.9 3.1 0.6 0.20
214-284 3.53 3.10 4.2 2.7 4.2 1.0 0.20
329-395 5.33 4.70 6.2 4.3 6.2 1.2 0.25
429-475 7.00 6.10 8.2 5.8 8.2 1.5 0.35

* The groove width can be greatfer than 20%, if a greater sweling (more than 10%) is to be expected.

1
o <

O-Ring compound : Fluorocarbon rubber (FPM)
Silicone rubber (VMQ)
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O-RING CORDS
Nitrile rubber precision cord

(%) Tol. (%) Tol.

1.60 8.40

1.78 9.00

2.00 10.00

2.40 12.00 t03

2.62 13.00

3.00 14.00

3.53 0.2 16.00

4.00 18.00

5.00 20.00

5188 22.00

6.00 25.00 t04

6.35 30.00

7.00 32.00

8.00 *t03 40.00

Viton Silicone [Neoprene Viton Silicone |Neoprene
mm. mm. mm. mm. mm. mm.

@160 | @178 | @ 200 @ 7.00 @ 10.00 | @ 15.00
1.78 2.00 2.62 7.50 12.00 16.00
2.00 2.40 3.00 8.00 156.00 18.00
2.50 2.62 3.53 8.40 16.00 20.00
2.62 3.00 4,00 9.00 18.00 25.00
3.00 3.53 5.00 9.50 30.00
3.53 4,00 5.33 10.00
4,00 5.00 6.00 11.00
4.50 5.33 7.00 12.00
5.00 5.70 8.00 13.00
5.33 6.00 9.00 14.00
570 7.00 10.00 15.00
6.00 8.00 12.00
6.35 8.40 13.00
6.40 9.00 14.00

Other dimensions can be supplied as well
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O-Ring Kits

O-RING KITS

cg:%»
ar 2

O-Ring Service Kit \\

O-Ring Service Kit \

O-ring Kit 1 O-ring Kit 2
382 O-rings in 30 different imperial sizes. 396 O-rings in 30 different imperial sizes.
Nr. Ref. Size Dimensions | Quantity Nr. Ref. Size Dimensions | Quantity
006 AS-006 | 290 x 1.78 20 006 P3 2.80 x 1.90 20
007 AS-007 | 3.68 x 1.78 20 007 P4 3.80 x 1.90 20
008 AS-008 | 4.47 x 1.78 20 008 P5 480 x 1.90 18
009 AS-009 | 528 x 1.78 20 009 P6 5.80 x 1.90 18
010 AS-010 | 607 x 1.78 20 010 P7 6.80 x 1.90 18
on AS-011 7.65 x 1.78 20 011 P8 7.80 x 1.90 18
012 AS-012 | 925 x 1.78 20 012 P9 8.80 x 1.90 18
110 AS-110 | 9.19 x 2.62 13 110 P10A 9.80 x 2.40 14
m AS-111 1077 x 2.62 13 m P11 10.80 x 2.40 14
112 AS-112 [ 12.37 x 2.62 13 112 P12 11.80 x 2.40 14
113 AS-113 | 13.94 x 2.62 13 113 P14 13.80 x 2.40 14
114 AS-114 | 1554 x 2.62 13 114 P16 15.80 x 2.40 14
115 AS-115 [ 17.12 x 2.62 13 115 P18 17.80 x 2.40 14
116 AS-116 | 18.76 x 2.62 13 116 P20 19.80 x 2.40 14
210 AS-210 | 18.64 x 3.53 10 210 G20 20.00 x 3.00 11
211 AS-211 |20.22 x 3.53 10 211 G22 22.00 x 3.00 11
212 AS-212 | 21.82 x 3.53 10 212 p22.4 12210 x 3.50 10
213 AS-213 | 23.39 x 3.53 10 213 G25 24.40 x 3.10 12
214 AS-214 | 24.99 x 3.53 10 214 P25 24.70 x 3.50 10
215 AS215 | 2657 x 3.53 10 215 P26 2570 x 3.50 10
216 AS216 | 28.17 x 3.53 10 216 G30 29.40 x 3.10 11
217 AS-217 | 29.74 x 3.53 10 217 P30 29.70 x 3.50 10
218 AS-218 | 31.34 x 3.53 10 218 P32 31.70 x 3.50 10
219 AS-219  |32.92 x 3.53 10 219 P34 33.70 x 3.50 10
220 AS-220 | 3452 x 3.53 10 220 G35 34.70 x 3.10 1
221 AS-221 [ 36.09 x 3.53 10 221 P36 35.70 x 3.50 10
222 AS222 | 37.69 x 3.53 10 222 G40 39.40 x 310 | 11
325 AS-325 |37.47 x 533 7 325 P40 39.70 x 350 | 10
326 AS-326 | 40.64 x 5.33 7 326 45 4470 x 3101 N
327 AS-327 |43.82 x 5.33 7 327 P48 4770 x 3.50 | 10
30 items = 382 O-rings 30 items = 396 O-rings

All O-rings in proven quality NBR 70, 90, FPM-75

All O-rings in proven quality NBR 70, 90, FPM-75

o dasmsiaya viameaziBannAnAnsan N5, 02-8810555

© 2006 Specseal Company Limited. All Rights Reserved.




O-Ring Kits

e

Seals & O-rings Specialist

Assorfment boxes
Your own O-Ring warehouse

in accordance with AS 568

TYPE A

Containing 435 O-Rings in 30 sizes.

Available :

¢ Nitrile 70° Shore A
¢ Nitrile 90° Shore A

Fluorocarbon 75° Shore A

30x 30x 30x 30x 30x

006 (2.90x 1.78) | 007 (3.69x1.78) | 008 (4.47x1.78) | 009 (5.28 x 1.78) 010 (6.07 x 1.78)
30x 30x 20x 20x 10x

011 (7.65x1.78) 012 (9.25x 1.78) | 013 (10.82x 1.78) | 014 (12.42x 1.78) | 015(14.00x 1.78)
10x 10x 10x 15x 15 x

016 (15.60x1.78) | 017 (17.17 x 1.78) | 018 (18.77 x 1.78) 110(9.20x2.62) | 111 (10.78 x 2.62)
15x 15x 10x 10x 10x

112 (12.37x2.62) | 113 (13.95x2.62) | 114 (16.54x2.62) | 115(17.12x2.62) | 116 (18.72x2.62)
10x 5x 5x 5x 5x

117 (20.30x2.62) | 118 (21.90x2.62) | 119 (23.47 x2.62) | 210 (18.64x3.53) | 211 (20.22 x 3.53)
5x 5x 5x 5x 5x

212 (21.82x3.53) | 213 (23.39x3.53) | 214 (24.99 x3.53) |215 (26.57 x3.53) | 216 (28.17 x 3.53)

TYPE B

Containing 295 O-Rings in 24 sizes.

Available :

¢ Nitrile 70° Shore A
¢ Nitrile 90° Shore A

Fluorocarbon 75° Shore A

15x 15x 15x 15x 15x 15x
019(20.35x1.78) | 020(21.95x1.78) 120(25.07x2.62) | 121(26.65x2.62) | 122(2825x2.62) | 123(29.82x2.62)
15x 15x 15x 15x 15x 15x
124(31.42x2.62) | 125(33.00x2.62) 126(34.60x2.62) | 217(28.25x3.53) | 218(31.34x3.53) | 219(32.92x3.53)
15x 10x 10x 10x 10x 10x
220(34.52x3.83) | 221(36.09x3.53) | 222(37.69x3.53) | 223(40.87x3.53) | 224(44.04x3.53) | 225(47.22x3.53)
10x 10x 10x 10x 5x 5x
226(50.39x3.53) | 325(37.47x5.34) | 326(40.64x5.34) | 327(43.82x5.34) | 328(46.99x5.34) | 329(50.19x5.34)
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Metric sizes

TYPE C

Containing 425 O-Rings in 30 sizes.
Available :

 Nifrile 70° Shore A

20x 20x 20 x 20x 20x
4 x 2 6x 2 8 x 2 10 x 2 12 x 2
20x 20x 20x 20x 20x
33 x 24 43 x 2.4 53 x 24 63 x 24 7.3 x 24
20x 20x 15x 15x 15x
83 x 24 9.3 x 24 10.3 x 2.4 11.3 x 2.4 123 x 2.4
15x 15x 10x 10x 10x
133 x 2.4 143 x 2.4 1563 x 2.4 163 x 2.4 17.3 x 2.4
10x 10x 10x 10x 10x
10 x 3 12 x 3 14 x 3 16 x 3 18 x 3
10x 5x 5x 5x 5x
192 x 3 20 x 3 22 x 3 24 x 3 262 x 3
TYPE D
Containing 295 O-Rings in 24 sizes.
Available :

¢ Nitrile 70° Shore A

15x 15x 15x 15x 15x 15x

18 x 2 20 x 2 25 x 3 262 x 3 28 x 3 292 x 3
15x 15x 15x 15x 15x 15x
322 x 3 342 x 3 362 x 3 30 x 4 32 x4 34 x 4
15x 10x 10x 10x 10x 10x

35 x 4 38 x 4 40 x 4 42 x 4 45 x 4 46 x 4
10x 10x 10x 10x 5x 5x

48 x 4 35 x5 40 x 5 45 x 5 48 x 5 50 x 5
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O-Rings in accordance with French standard

TYPE R |

Containing 485 O-Rings in 15 sizes.

Available :

¢ Nifrile 70° Shore A

RO R1 R2 R3 R4
24 x 1.9 26 x 1.9 34 x 1.9 42 x 1.9 49 x 1.9
RS R6 R7 R8 R9
57 x 1.9 72 x 19 89 x 1.9 89 x 2.7 10.5 x 2.7
R10 R11 R12 R13 R14
12.1 x 2.7 13.6 x 2.7 16.1 x 2.7 16.9 x 2.7 18.4 x 2.7
TYPE R |l
Containing 295 O-Rings in 24 sizes.
Available :
¢ Nitrile 70° Shore A
R10 R11 R12 R13 R14 R15
121 x 2.7 3.6 x 2.7 15.1 x 2.7 169 x 2.7 184 x 2.7 18.3 x 3.6
R16 R17 R18 R19 R20 R21
19.8 x 3.6 21.3 x 3.6 23 x 3.6 24.6 x 3.6 262 x 3.6 27.8 x 3.6
R22 R23 R24 R25 R26 R27
29.3 x 3.6 308 x 3.6 325 x 3.6 34.1 x 3.6 356 x 3.6 373 x 3.6
R28 R29 R30 R31 R32 R33
37.47 x 533 | 40.64 x 533 | 43.82 x 5.33 46,99 x 533 | 50.17 x 5.33 | 53.34 x 5.33
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O-Rings Accessories

Sicomet 8300

Sicomet 8300 (GLUE)

in 20 g. bottles

Suitable for splicing Nitrile, Fluorocarbon,
EPDM and Neoprene.

O-Ring Tool Kit

Tool for proper installation and
disassembling of O-rings.
Packaged in a black vinyl case
with 5 pcs. of tools.

Circometer

With this metal measuring tape it is
easy to determine the diameter

of O-rings.

There are two types : For diameters
between 1-12 inches (20-300 mm.),
and for diameters 12-27 inches
(300-700 mm.)
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X-Ring

X-RING
Description

The X-Ring has a shape looks like the
*X” with fourlip seal and is used and
W handled similar to the o-rings. The X-ring
has equivalent sizes to the o-rings that

conform to American Standard (AS series)
E E w with many types of synthetic rubber, e.g.
nitrile rubbers (NBR), ethylene-propylene

(EPDM), neoprene (CR), fluorocarbon

@ 1D elastomers (FPM), silicone elastomers
(VMQ), fluorosilicone rubber (FVYMQ), etfc.
The dimensions are specified as inside
diameter (ID) and the cross section (W).

Mode of action
The X-Rings are pressured energized with double-acting sealing elements. The system
pressure will give result in the increase in the compression of the seal as the pressure rises.

e S
m I

Advantages over the conventional O-Ring
e With its special profile of the X-Ring, it will not
twist in its groove in the reciprocating motion
e |ow fiiction and wear, the X-Ring has a longer life

e less leakage losses
e No interfering flash affecting the sealing function
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Fields of application
e can be used as dynamic and static seals

Operating ranges

Pressure : Up fo appr. 400 bar (with PTFE back-up rings)

Speed : Up to appr. 0.5 m/s (reciprocating motion)

Temperature :  appr. -100°C to +260°C (depending on the X-Ring compound)

Groove design and surface roughness

X-Rings are fitted in rectangular grooves. The groove must be larger than the X-Ring,
dllowing the elastomer to expand in various media. The slope for the groove sides is
5 (maximum). The groove diameter and the outer edges must be rounded off.

Cylinder/Bore

Rg = 02 - 0.6 pm (Rmox, = 0.8 - 3.2 um)
Rod/Shaft

Rg = 02 - 0.6 pm (Rmox, = 0.8 - 3.2 um)
Goove dia./Groove walls
dynamic or pulsating pressure

Ro S 1-25pm Rmax, = 6 - 10 pm)
static

Ra

IIA

1 -4 pm Rmox. £ 6 - 16 pm)

Advices on construction

A distinction is made among the following types of sedls:

e Static radial seal (external and internal seals) for bushings, covers with spigots, etc.
e Static axial seal for flanges, washers, panels, etc.

e Dynamic reciprocating (external seals) for pistons, slidevalve stems, etc.

e Dynamic reciprocating (internal seals) for rods, plungers, push rods, etfc.

e Dynamic rotating (internal seals) for shafts
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X-Ring

static radial dynamic external seal

NN

static axial dynamic internal seal

Selection of X-Ring size

« External seals installation : The inside diameter of the X-Ring should be the same
as the groove or appr. up to 2% less.

« Internal seals installation : The inside diameter of the X-Ring should be equal to or
appr. 0.2 fo 0.3 mm. smaller than the rod or about 1% larger than the shaft
diameter.

Selection of X-Ring compound

The correct compound depends on the medium, pressure, temperature, speed, surface
finish and size of gap. Back-up rings are recommended to be used with X-Ring for
large size of gap and a compound of average hardness (70 Shore) is preferable if
used for greater pressure.
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X-RING SEALING PRINCIPLE

X-rings Gland Design _
Static/Dynamic (METRIC)

The following fable shows the groove  ga| gB| 4L | |} _ sc |loD

dimensions for X-rings. R

¢ If the X-rings swells in the applications,
the groove width can be enlarged up = T
to 15% max. k AR

m
N

e For the X-rings not listed, the groove F2 E F1
dimensions are available upon request.

_ d+2w

X-ring dimensions

F+0.2

TABLES AS.8A GLAND DIMENSIONS (milimeters)

Depth Width**
X-ring séicrzsosn . . e Wi Radius| Moxu
size oy Dynamic Static No backup e epagrs Cs'e::;”;e
El E2 fing F+0.2 F1:02 F2402 g
X-001 1.02+0.08 |0.8 +0.025|0.75+0.025 1.2 - - 0.1 0.05
X-002 1.27+0.08 |1.0 +0.025|0.9 +0.025 1.4 - - 0.15 | 0.05
X-003 1.52+0.08 (1.3 +0.025|1.2 +0.025 1.7 - - 0.25 | 0.08
X-003 172 1.02+0.08 |0.8 +0.025|0.75+0.025 1.2 - - 0.1 0.05
X-004 - X-050| 1.78+0.08 | 1.55+0.025|1.4 +0.025 2.0 3.5 5.0 0.25 | 0.10
X-102-X-178 | 2.62+0.08 | 2.35+0.025 |2.25+ 0.025 3.0 4.4 5.8 0.4 0.15
X-201-X-284|3.53+0.1 |3.25+0.025|3.0 +0.025 4.0 5.4 6.8 0.4 0.15
X-309 -X-395 | 5.33+0.13 |4.95+0.05 |4.75+0.05 6.0 7.8 9.5 0.6 0.20
X-425-X-475 | 7.00+0.15 [6.50+0.05 |6.2 +0.05 8.0 10.5 13.0 0.6 0.20

Other dimensions and elastomers are available upon request.

Note :

(**) In case of exceptional bending of the rod or shaft, the diameter of the bottom of
the groove can be adjusted both in case of vacuum and high pressure.

***) Similar fo O-rings, the X-rings need a squeeze of 10 fo 15%.
For critical applications in combination with small cross sections it is recommended
to compare squeeze with the actual dimensions and tolerances.
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X-Ring

PRECISION X-RING STANDARD SIZES
Nominal and Actual Dimensions

The following tables include nominal and actual dimensions, reflecting a slight built-in
size reduction for effective sealing.

Tolerances

The standard seal tooling is dimensioned to the shrink characteristics of the standard
NBR 70 hardness. Because every rubber compound has its own shrink characteristics,
slight deviations in dimensional folerances will occur when standard seal tooling is
used with materials other than the NBR-70 compound. The majority of the cases
encountered involve rubber compounds with a higher shrink factor like a fluoroelastomer,
resulting in an undersized seal. A slight adjustment in groove dimension may be
required. Please contact SPECSEAL Application Engineers for tolerances when specifying
materials other than the NBR-70 compound.

STANDARD X-RING SIZES

Norminal Sizes Actual Sizes
Part No. | Rod | Bore
D @n) (C/S )| ID (n) | +/- |D(mm) +/- [CS(n)| +/- |CS(mm) +/-
X-001 031 | .093 | 1/32 132 | .029 | 004 | 0.74 | 010 | .040 | 003 | 1.02 | 008
X-002 046 | 125 | 3/64 | 3/64 | .042 1.07 .050 1.27
X-003 062 | 1686 | 1/16 116 | .056 1.42 .060 1.52
X-003 12 | .078 | .141 1716 1732 | .070 1.78 .040 1.02
X-004 .078 | .203 | 5/64 116 | .070 | 005 | 1.78 | 013 | .070 1.78
X-005 109 | 234 | 3/32 101 2.57
X-006 125 | 250 1/8 114 2.90
X-007 166 | 281 | 5/32 145 3.68
X-008 187 | 312 | 316 176 4.47
X-009 218 | 343 | 7/32 .208 528
X-010 250 | .375 1/4 239 6.07
X-011 312 | 437 | 5/16 301 7.65
X012 375 | .500 3/8 364 9.25
X-013 437 | 562 | 716 426 10.82
X014 500 | .625 172 489 12.42
X-015 562 | 687 | 9ne6 551 007 [14.00 | o018
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STANDARD X-RING SIZES
Norminal Sizes Actual Sizes
Part No.| Rod | Bore
ID (in) |IC/S(@N)[ID (n) | +/- [IDmm) +/- |CS(Gn)| +/- |CS(mm) +/-
X-016 625 | 750 | 5/8 1716 614 | 009 | 1560 023 .070 | 003 | 1.78 | 008
X-017 687 | 812 | n)6 676 17.17
X-018 750 | 875 | 34 739 18.77
X-019 812 | 937 | 13)16 801 20.35
X-020 .875 [1.000 | 78 864 21.95
X-021 0.937 | 1.062 | 15/16 926 23.52
X-022 1.000 | 1.125 1 989 | 010 | 25.12| 025
X-023 1.062 [1.187 | 1116 1.051 26.70
X-024 1.125 [ 1.250 | 11/8 1.114 28.23
X-025 1.187 [ 1.312 | 13116 1176 | on | 29.87| 028
X-026 1250 [1.376 | 11/a 1.239 31.47
X-027 1.312 | 1.437 | 15N 1.301 33.05
X-028 1.375 | 1.500 | 13/8 1.364 | 013 | 34.65| 033
X-029 1.500 | 1.625 | 11/2 1.489 37.82
X-030 1.625 [ 1.750 | 15/8 1.614 41.00
X-031 1.750 [ 1.875 | 13/4 1739 | 015 | 44.17| 038
X-032 1.875 [2.000 | 17/8 1.864 47.35
X-033 2,000 |2.125 2 1.989 | 018 | 50.52| 046
X-034 2,125 (2250 | 21/8 2114 53.70
X-035 2250 (2375 | 21/a 2.239 56.87
X-036 2.375 [2.500 | 23/8 2.364 60.05
X-037 2500 (2625 | 21/2 2.489 63.22
X-038 2,625 (2.750 | 25/8 2614 | 020 | 6640 051
X-039 2750 (2.875 | 23/4 2.739 69.57
X-040 2.875 [3.000 | 27/8 2.864 72.75
X-041 3.000 |3.125 3 2989 | 024 | 7592 061
X-042 3.250 (3.375 | 31/a 3.239 82.27
X-043 3.500 [3.625 | 31/2 3.489 88.62
X-044 3.750 | 3.875 | 33/4 3.739 | 027 | 94.97| 069
X-045 4,000 |4.125 4 3.989 101.32
X-046 |4.250 |4.375 | 41/4 4239 | 030 [107.67| 076
X-047 4500 |4.625 | 43/4 4.489 114.02
X-048 4750 | 4.875 | 43/ 4.739 120.37
X-049 5.000 |5.125 5 4989 | 037 |126.72| 094
X-050 5250 (5375 | 51/a 5.239 133.07
X-102 0.062 [0.250 | 1716 | 3/32 049 | 005 1.24| 013 103 | 0003 | 2.62 | 008
X-103 0.094 [ 0.281 | 3/32 081 2.06
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Norminal Sizes Actual Sizes
Part No. | Rod | Bore
D @in) |C/S@M|ID (n)| +/- |ID(Mmm) +/- [CS(@n)| +/- [CS(mm) +/-

X-104 125 | 312 1/8 | 3/32 112|005 285| 013 |.103 003 | 262 | 008

X-105 156 | .343 | 5/32 143 3.63

X-106 187 | .375| 3516 174 4.42

X-107 219 | 406 | 7/32 206 523

X-108 250 | 437 | /4 237 6.02

X-109 312 | 500 | 5716 299 7.60

X-110 375 | B62 | 38 362 9.20

X-111 437 | 625 | 716 424 10.77

X-112 500 | .687 | 172 487 12.37

X-113 562 750 | 9716 549 | 007 13.95| o018

X-114 625 | 812 5/8 612 | 009 | 1555 023

X-115 687 | .875 | 11716 674 17.12

X-116 750 | 937 | 3/4 737 18.72 | 025

X-117 812 | 1.000 | 13/16 799 | o010 |20.30

X-118 875 [ 1.062 | 778 .862 21.90

X-119 937 | 1.125 | 15/16 .924 23.47

X-120 |1.000 | 1.187 1 987 25.07

X-121 1.062 | 1.250 | 11/16 1.049 26.65

X-122 11251 1.312 | 18 1.112 28.25

X-123 1.187 | 1.375 | 1316 1174 | 012 |29.82| 031

X-124  |1.250 | 1.437 | 11/a 1.237 31.42

X-125 |1.312 | 1.500 | 15/16 1.299 33.00

X-126 |1.375| 1.562 | 13/8 1.362 34.60

X-127 1.437 | 1.625 | 1716 1.424 36.17

X-128 1.500 | 1.687 | 11/2 1.487 37.77

X-129  |1.562 | 1.750 | 19116 1549 | 015 |39.35| 038

X-130 |1.625|1.812| 15/8 1.612 41.00

X-131 1.687 | 1.875 | 111/16 1.674 42.52

X-132 1.750 | 1.937 | 13/4 1.737 4412

X-133 1.812 | 2,000 | 113/16 1.799 45,70

X-134 |1.875| 2062 | 17/8 1.862 47.30

X-135 1938 | 2,125 | 115/16 1925 | 017 |4890| o043

X-136 |2.000 | 2.187 2 1.987 50.47

X-137  |2.063 | 2250 | 2116 2.050 52.07

X-138 2125|2312 | 21/8 2112 53.65

X-139  |2.188 | 2.375 | 2316 2175 55.25

X-140 2250 | 2437 | 2 1/4 2237 56.82

X-141 2.313 | 2,500 | 2 516 2300 | 020 |5842| o051

X-142 2375|2562 | 23/8 2.362 60.00

X-143  |2.438 | 2,625 | 2716 2.425 61.60
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STANDARD X-RING SIZES
Norminal Sizes Actual Sizes
Part No.| Rod | Bore
ID (in) |IC/S(@n)[ID (in) | +/- [ID(mm)| +/- |CS(Gn)| +/- |CS(mm) +/-
X-144 | 2,500 | 2.687 | 21/2 | 3/32 |2.487 | 020 63.17 | 051 | .103 003 | 2.62 | 008
X-145 | 2,663 | 2.750 | 2916 2.550 64.77
X-146 | 2.625 | 2.812 | 2°5/8 2,612 66.34
X-147 | 2.688 | 2.875 |2 11/16 2,675 | 022 67.95| 056
X-148 | 2,750 | 2.937 | 23/4 2.737 69.52
X-149 | 2.813 | 3.000 | 2 13/16 2.800 71.12
X-150 | 2.875|3.062 | 27/8 2.862 72.70
X-151 3.000 | 3.187 3 2,987 | 024 75.87 | 061
X-152 | 3.250 | 3.437 | 3 V4 3.237 82.22
X-1583 | 3.500 | 3.687 | 312 3.487 88.57
X-154 | 3.750 | 3.937 | 33/4 3.737 | 028 94,92 | 071
X-155 | 4.000 | 4.187 4 3.987 101.27
X-156 | 4250 | 4.437 | 41/4 4237 | 030 |107.62| 076
X-157 | 4500 | 4.687 | 41/2 4.487 113.97
X-168 | 4750 | 4.937 | 43/4 4.737 120.32
X-159 | 5.000 | 5.187 5 4,987 | 035 |[126.67 | 089
X-160 | 5250 | 5437 | 51/a 5.237 133.02
X-161 5500 | 5,687 | 51/2 5.487 139.37
X-162 | 5750 | 5937 | 53/4 5.737 145.72
X-163 | 6.000 | 6.187 6 5.987 152.07
X-164 | 6250 | 6.437 | 6V/a 6237 | 040 |1568.42 | 102
X-165 | 6500 | 6.687 | 61/2 6.487 164.77
X-166 | 6.750 | 6.937 | 63/4 6.737 171.12
X-167 7.000 | 7.187 7 6.987 177.47
X-168 | 7.250 | 7.437 | 7 /4 7.237 | o045 |183.82| 114
X-169 | 7.5600 | 7.687 | 7 1/2 7.487 190.17
X-170 | 7.750 | 7.937 | 7 3/ 7.737 196.52
X-171 8.000 | 8.187 8 7.987 202.87
X-172 | 8250 | 8.437 | 8 1/a 8.237 | 050 |209.20| 127
X-173 | 8500 | 8.687 | 81/2 8.487 215.57
X-174 | 8750 | 8.937 | 83/4 8.737 221.92
X-175 | 9.000 | 9.187 9 8.987 228.27
X-176 | 9.250 | 9.437 | 9 V4 9.237 | 055 |234.62| 1.40
X-177 | 9.500 | 9.687 | 9 1/2 9.487 240.97
X-178 | 9.750 | 9.937 | 93/a 9.737 247.32
X-201 0.187 | 437 | 3he 1/8 | 171 | .05 434 013 | .139 004 | 353 | 010
X-202 | 0.250 | .500 a 234 5.94
X203 | 0.312 | 562 | 516 296 7.52
X204 | 0.375 | .625| 38 .359 9.12
X-205 | 0437 | .687 | 716 421 10.69
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Norminal Sizes Actual Sizes
Part No. | Rod Bore
D @in) |C/S M| ID @{n) | +/- |IDmm)| +/- [CS(Gn)| +/- [CS(mm) +/-

X-206 | 0.500 | 0.750 172 /8 484 | 005 12.29 | 013 | .139 004 | 353 | 010
X-207 | 0.562 | 0.812 | %6 546 | 007 13.87 | 0.18
X-208 | 0.625 [ 0.875 | 5/8 609 | 009 15.47 | 023
X-209 | 0.687 [ 0.937 | 11116 671 17.04
X-210 | 0.750 | 1.000 | 3/4 734 | 010 18.64 | 025
X-211 0.812 | 1.062 | 13/16 796 20.22
X212 | 0875 [1.125 | 7/8 .859 21.82
X-213 | 0.937 | 1.187 | 15116 921 23.39
X-214 | 1.000 | 1.250 1 984 24.99
X-215 | 1.062 [ 1.312 | 1116 1.046 26.57
X216 | 1.125 [ 1.375 | 11/8 1.109 | 012 28.17 | 031
X-217 1.187 [ 1.437 | 1316 1171 29.74
X-218 1.250 | 1.500 | 11/4 1.234 31.34
X219 | 1.312 [ 1.562 | 1516 1.296 32.92
X-220 | 1.375 [ 1.625 | 13/8 1.359 34.52
X-221 1.437 [ 1.687 | 1716 1.421 36.09
X-222 1.500 | 1.750 | 1172 1.484 | o015 37.69 | 038
X-223 1.625 | 1.875 | 15/8 1.609 40.87
X-224 | 1.750 [ 2.000 | 13/4 1.734 44.04
X-225 | 1.875 (2125 | 17/8 1.859 | 018 47.22 | 046
X-226 | 2.000 | 2.250 2 1.984 50.39
X-227 | 2125 [ 2675 | 21/8 2.109 53.57
X-228 | 2.250 [2.500 | 2 1/4 2234 | 020 56.74 | 051
X-229 | 2.375 [ 2.625 | 23/8 2.359 59.92
X-230 | 2500 [2.750 | 21/2 2.484 63.09
X-231 2,625 | 2.875 | 2°5/8 2.609 66.27
X-232 | 2.750 | 3.000 | 23/4 2734 | 024 69.44 | 061
X-233 | 2.875[3.125 | 27/8 2.859 72.62
X-234 | 3.000 | 3.250 3 2.984 75.79
X-235 | 3.125 [3.375 | 31/8 3.109 78.97
X-236 | 3.250 [ 3.500 | 3 1/4 3.234 82.14
X-237 | 3.375 [ 3.625 | 33/8 3.359 85.32
X-238 | 3.500 [ 2.750 | 31/2 3.484 88.49
X-239 | 3.625 [ 3.875 | 35/8 3.609 | 028 91.67 | 071
X-240 | 3.750 [ 4.000 | 33/4 3.734 94.84

X-241 3.875 | 4125 | 37/8 3.859 98.02
X-242 | 4.000 | 4.250 4 3.984 101.19
X-243 | 4125 [ 4375 | 4178 4,109 104.37
X-244 | 4250 | 4500 | 41V/4 4234 | 030 |107.54 | 076
X-245 | 4.375 | 4.625 | 43/8 4,359 110.72
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STANDARD X-RING SIZES
Norminal Sizes Actual Sizes
Part No.| Rod | Bore
ID (in) |C/S(n)| ID (in) | +/- [ID(mm)| +/- [CS(n)| +/- |CS(mm) +/-
X-246 4500 | 4.750| 412 | /8 4.484| 030 [113.89| 076 | .139 004 | 3.53 | 010
X-247 4,625 | 4.875| 4°%/8 4.609 117.07
X-248 4,750 | 5.000| 43/4 4,734 120.24
X-249 4875 | 5.125| 47/8 4,859 | 035 |123.42| 089
X-250 5.000 | 5.250 5 4.984 126.59
X-251 5.125 | 5.375| 51/8 5.109 129.77
X-252 5250 | 5500| 51/a 5.234 132.95
X-253 5375 | 5.625| 53/8 5.359 136.12
X-254 5500 | 5.750| 51/2 5.484 139.29
X-255 5,625 | 5.875| 59/8 5.609 142.47
X-256 5.750 | 6.000| 53/4 5.734 145.64
X-257 5875 | 6.125| 57/8 5.859 148.82
X-258 6.000 | 6.250 6 5.984 151.99
X-259 6.250 | 6.500| 61/4 6.234| 040 |158.34 | 102
X-260 6500 | 6.750| 61/2 6.484 164.69
X-261 6.750 | 7.000| 63/4 6.734 171.04
X-262 7.000 | 7.250 7 6.984 177.39
X-263 7.250 | 7.500| 7 /a4 7.234| o045 |183.74| 1.4
X-264 7.500 | 7.750| 7 1/2 7.484 190.10
X-265 7.750 | 8.000( 73/a 7.737 196.44
X-266 8.000 | 8.250 8 7.984 202.79
X-267 8.250 | 8.500( 8 1/a 8.234| 050 [209.14| 127
X-268 8.500 | 8.750| 8 1/2 8.484 215.49
X-269 8.750 | 9.000| 83/4 8.734 221.84
X-270 9.000 | 9.250 9 8.984 228.19
X-271 9.250 | 9.500| 9 V/a 9.234 | 055 |234.54 | 1.40
X-272 9.500 | 9.750| 9 1/2 9.484 240.89
X-273 9.750 (10.000| 9 3/4 9.734 247.24
X-274 | 10.000 {10.250| 10 9.984 253.59
X-275 | 10.500 |10.750| 10 1/2 10.484 266.29
X-276 | 11.000 |{11.250| 11 10.984 | 065 |278.99| 1.65
X-277 | 11.500 |11.750| 11 1/2 11.484 291.69
X-278 | 12.000 |12.250| 12 11.984 304.39
X-279 | 13.000 [13.250| 13 12.984 329.79
X-280 | 14.000 |14.250| 14 13.984 355.19
X-281 15.000 [15.250| 15 14.984 380.59
X-282 | 16.000 |16.250| 16 15.955 | 075 [405.26| 191
X-283 | 17.000 |17.250| 17 16.955 | 080 |430.66| 2.03
X-284 | 18.000 |18.250| 18 17.955 | 085 |456.06| 216
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Norminal Sizes Actual Sizes
Part No.| Rod Bore
ID (in) |C/S @n)| ID (in) | +/- |ID(mm)| +/- [CS(n)| +/- [CS(mm) +/-

X-309 437 812| 7he | 3he 412 | 005 | 1047 | 013 | 210 005 | 533 | 013

X-310 500 875| 12 475 12.07

X-311 562 937 96 537 | 007 13.64 | 018

X-312 625 | 1.000| %/8 600 | 009 | 1524 023

X-313 687 | 1.062| 1116 662 16.82

X-314 750 | 1.125| /4 725 | 010 | 1842 | 025

X-315 812 | 1.187| 13/16 787 19.99

X-316 875 | 1.250| 7/8 .850 21.59

X-317 937 | 1.312| 15/16 912 23.17

X-318 1.000 | 1.375 1 975 24,77

X-319 | 1.062 | 1.437| 1116 1.037 26.34

X-320 | 1.125 | 1.500| 11/8 1.100 | 012 | 27.94| 031

X-321 1.187 | 1.562| 136 1.162 29.52

X-322 1.250 | 1.625| 11/4 1.225 31.12

X-323 1.312 | 1.687| 1516 1.287 32.69

X-324 | 1.375 | 1.750| 13/8 1.350 34.29

X-325 1.500 | 1.875| 11/2 1.475 | 015 | 37.47 | 038

X-326 | 1.625 | 2.000| 1578 1.600 40.64

X-327 1.750 | 2.125| 13/4 1.725 43.82

X-328 1.875 | 2.250( 17/8 1.850 46.99

X-329 | 2000 | 2375 2 1975 | 018 | 50.17 | 046

X-330 | 2.125 | 2.500| 21/8 2.100 53.34

X-331 2250 | 2.625| 214 2.225 56.52

X-332 | 2375 | 2.750| 23/8 2.350 59.69

X-333 | 2500 | 2.875| 2172 2475 | 020 | 62.87| 0.51

X-334 | 2.625 | 3.000| 25/ 2.600 66.04

X-335 | 2.750 | 3.125| 23/1 2.725 69.22

X-336 | 2.875 | 3.250| 27/8 2.850 72.39

X-337 | 3.000 | 3.375 3 2975 | .024 | 7557 | 061

X-338 | 3.125 | 3.500| 31/8 3.100 78.74

X-339 | 3.250 | 3.625| 31/ 3.225 81.92

X-340 | 3.375 | 3.750| 33/8 3.350 85.09

X-341 3.500 | 3.875| 312 3.475 88.27

X-342 | 3.625 | 4.000| 35/8 3.600 | 028 | 91.44| on

X-343 | 3.750 | 4.125| 33/ 3.725 94.62

X-344 | 3.875 | 4.250| 37/8 3.850 97.79

X-345 | 4.000 | 4375 4 3.975 100.97

X-346 | 4.125 | 4500| 41/8 4,100 104.14

X-347 | 4250 | 4.625| 11/ 4225 | 030 [107.32| 076

X-348 | 4.375 | 4.750| 43/8 4.350 110.49
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Norminal Sizes Actual Sizes
Part No.| Rod | Bore
ID (in) |C/S(n)| ID (in) | +/- [ID(mm)| +/- [CS(n)| +/- |CS(mm) +/-
X-349 4500 | 4.875| 412 | 3he | 4.475| 030 |[113.67| 076 | .210 005 | 533 | 013
X-350 4,625 | 5.000| 4°9/8 4.600 116.84
X-351 4,750 | 5.125| 43/4 4,725 120.02
X-352 4875 | 5250| 47/8 4.850 123.19
X-353 5,000 | 5.375 5 4975 | 037 [126.37 | 094
X-354 5.125 | 5500| 51/8 5.100 129.54
X-355 5250 | 5.625| 51/a 5.225 132.72
X-356 5375 | 5.750| 53/8 5.350 135.89
X-357 5500 | 5.875| 51/2 5.475 139.07
X-358 5.625 | 6.000| 5°9/8 5.600 142.24
X-359 5750 | 6.125| 53/4 5.725 145.42
X-360 5875 | 6.250| 57/8 5.850 148.59
X-361 6.000 | 6.375 6 5.975 151.77
X-362 6.250 | 6.625| 61/4 6.225| 040 |1588.12 | 1.02
X-363 6500 | 6.875| 61/2 6.475 164.47
X-364 6.750 | 7.125| 63/4 6.725 170.82
X-365 7.000 | 7.375 7 6.975 177.17
X-366 7250 | 7.625| 7 1/a 7.225| 045 |183.52| 1.14
X-367 7.500 | 7.875| 71/2 7.475 189.87
X-368 7.750 | 8.125( 73/a 7.725 196.22
X-369 8.000 | 8.375 8 7.975 202.57
X-370 8.250 | 8.625| 81/a 8.225| 050 |208.92 | 127
X-371 8.500 | 8.875| 81/2 8.475 215.27
X-372 8.750 | 9.125| 83/4 8.725 221.62
X-373 9.000 | 9.375 9 8.975 227.97
X-374 9.250 | 9.625| 9 V/a 9.225| 055 |234.32 | 1.40
X-375 9.500 | 9.875| 9 1/2 9.475 240.67
X-376 9.750 [10.125| 93/4 9.725 247.02
X-377 | 10.000 {10.375| 10 9.975 253.37
X-378 | 10.500 |10.875| 10 1/2 10475 | 060 |266.07 | 152
X-379 | 11.000 |11.375| 11 10.975 278.77
X-380 | 11.500 |11.875| 11 1/2 11.475 | 065 [291.47 | 1.65
X-381 12.000 (12.375| 12 11.975 304.17
X-382 | 13.000 |13.375| 13 12.975 329.57
X-383 | 14.000 |14.375| 14 13.975 | o070 |354.97 | 178
X-384 | 15.000 |156.375| 15 14.975 380.37
X-385 | 16.000 |16.375| 16 15.955 | 075 [405.26| 191
X-386 | 17.000 (17.375| 17 16.955 | 080 |430.66| 2.03
X-387 | 18.000 |18.375| 18 17.955 | 085 |456.06| 216
X-388 | 19.000 |19.375| 19 18.955 | 090 [481.41| 229
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Part No.| Rod Bore

ID (in) |C/S (m)[ ID (in) | +/- |ID(mm)| +/- [CS(n)| +/- [CS(mm) +/-
X-389 | 20.000 | 20.375| 20 | 3/16 |[19.955| 095 [506.81| 241 | 210 005 | 533 | 013
X-390 | 21.000 |21.375| 21 20.955 532.21
X-391 22,000 |22.375| 22 21,955 | 100 |[557.61| 254
X-392 | 23.000 |23.375] 23 22,940 | 105 |582.68 | 267
X-393 | 24.000 |24.375] 24 23.940 | 110 [608.08 | 279
X-394 | 25.000 | 25.375| 25 24940 | 115 | 633.48 | 292
X-395 | 26.000 | 26.375| 26 25,940 | 120 |658.88 | 3.05
X-425 4500 | 5.0000 412 | Va 4.475| 033 | 113.67 | 084 | 275 006 | 699 | 015
X-426 4.625 | 5.125| 45/8 4.600 116.84
X-427 4,750 | 5.250| 43/4 4.725 120.02
X-428 4,875 | 5.375| 47/8 4.850 123.19
X-429 5000 | 5500f 5 4975 | 037 |126.37| 094
X-430 5.125 | 5.625| 51/8 5.100 129.54
X-431 5250 | 5.750[ 51/4 5.225 132.72
X-432 5375 | 5.875 53/8 5.350 135.89
X-433 5.500 | 6.000[ 51/2 5.475 139.07
X-434 5.625 | 6.125 55/8 5.600 142.24
X-435 5750 | 6.250| 53/4 5.725 145.42
X-436 5.875 | 6.375| 57/8 5.850 148.59
X-437 6.000 | 6500 6 5.975 1561.77
X-438 6.250 | 6.750| 61/a 6.225| 040 |168.12| 1.02
X-439 6.500 | 7.000[ 6 1/2 6.475 164.47
X-440 6.750 | 7.250[ 63/4 6.725 170.82
X-441 7.000 | 7.500 7 6.975 177.17
X-442 7.250 | 7.750 7 1/a 7.225| 045 [183.52| 1.14
X-443 7.500 | 8.000| 7 1/2 7.475 189.87
X-444 7.750 | 8.250| 73/4 7.725 196.22
X-445 8.000 | 8.500, 8 7.975 202.57
X-446 8.500 | 9.000[ 81/2 8.475| 055 [215.27 | 1.40
X-447 9.000 | 9.500] 9 8.975 227.97
X-448 9.500 | 10.000| 9 /2 9.475 240.67
X-449 10.000 | 10.500| 10 9.975 253.37
X-450 10.500 | 11.000{ 10 /2 10.475| 060 |266.07 | 1.52
X-451 11.000 | 11.500] 11 10.975 278.77
X-452 11.500 | 12.000[ 11 /2 11.475| 065 |291.47
X-453 12.000 | 12.500[ 12 11.975 304.17
X-454 12,500 | 13.000| 12 1/2 12.475 316.87
X-455 13.000 | 13.500[ 13 12.975 329.57
X-456 13.500 | 14.000| 13 1/2 13.475| o070 |342.27 | 1.78
X-457 14,000 | 14.500[ 14 13.975 354.97
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STANDARD X-RING SIZES
Norminal Sizes Actual Sizes
Part No.| Rod | Bore
ID (in) |C/S(n)| ID (in) | +/- [ID(mm)| +/- [CS(n)| +/- |CS(mm) +/-

X-458 | 14.500 | 15.000| 14 1/2| 14 |14.475| o070 |367.67 | 178 | .275 006 | 6.99 | 015
X-459 | 15.000 | 15.500| 15 14.975 380.37

X-460 | 15.500 |16.000| 15 1/2 15.475 393.07

X-461 16.000 | 16.500| 16 15,955 | 075 [405.26| 191

X-462 | 16,500 |17.000( 16 1/2 16.455 417.96

X-463 | 17.000 |17.500| 17 16.955 | 080 |430.66| 2.03

X-464 | 17.500 |18.000| 17 1/2 17.455| 085 |443.36| 216

X-465 | 18.000 | 18.500| 18 17.955 456.06

X-466 | 18.500 |19.000| 18 1/2 18.455 468.76

X-467 | 19.000 [19.500| 19 18.955 | 090 |481.46| 2.29

X-468 | 19.500 [20.000( 19 1/2 19.455 494.16

X-469 | 20.000 |20.500 20 19.955 | 095 |506.86 | 2.41

X-470 | 21.000 |21.500[ 21 20.955 532.26

X-471 | 22.000 |22.500] 22 21.955| 100 |557.66| 254

X-472 | 23.000 [23.500| 23 22940 | 105 |582.68 | 267

X-473 | 24.000 |24.500| 24 23.940 | .10 | 608.08 | 279

X-474 | 25.000 [25.500| 25 24940 | 15 [633.48 | 292

X-475 | 26.000 |26.500] 26 25940 | 120 |658.88 | 3.05
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General

Back-up rings are always used with O-rings and used to prevent O-rings from gap
extrusion. In case of high pressure O-rings can be forced into the sealed gop and
finally get destroyed.

Back-up rings do not provide any sealing function. The use of a back-up ring produces
a reliable O-ring seal effective over a wide pressure and temperature rage. This also
applies to X-rings which can also be fitted fogether with back-up rings.

Pressure Pressure
—— T
O-Ring installed without back-up ring O-Ring installed with 1 back-up ring
Pressure Pressure
—_— —

O-Ring installed with 2 back-up rings

Designs
Back-up rings are used for external and internal sealing. They are used for radial
dynamic and radial static installation.
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There are four type of standard back-up rings as follows.

I ] | [

spiral cut uncut concave

Materials
Back-up rings are available in virtually all synthetic materials for example.
PTFE, PA, POM, PU. NBR, FPM, and EPDM etc.

Operating Condition

The back-up rings are essential if one of the following conditions is applied.

e Pressures above 80 bar.

e Wide tolerances for the dimensions of the gap between the parts to be sealed.
e High speed.

e High temperature.

e Fluctuating pressure.

Installations

Normally back-up rings are installed in the lower pressure side. The back-up rings
dimensions normally have to be adapted to the housing of the standard O-ring.
To find out the size of the back-up rings, the following parameters are required.

e Housing dimensions with tfolerances.
e Type of application (static, dynamic sealing)

e O-ring dimensions including medium, pressure and femperature.

Please contact us for any further information and assistance.
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INSTALLATION RECOMMENDATION CUT & UNCUT BACK-UP RING

4
4
=~ N[N
N
FND

HeD oD oD od |- —- L\ sd1 |2D1

/ F\R1

| Fp = - F4
Installation Dimensions
Cross Back-up ring Groove dimensions
section dimensions Groove dia. Groove width** Metrical
: : TP Radius | Clearance
Asses A | Vo |ThiCKNesS| 01 | D1+01 | ing fings R $ mox.
F1+0.2 F2+0.2
1.78 1.45 1.4 D- 29 | d1+29 3.8 52 0.2 0.12
2.62 225 14 D- 45 | d1+45 5.0 6.4 0.3 0.12
3.53 3.1 14 D- 62 | d1+62 6.2 7.6 04 0.15
5.33 4.7 1.7 D- 94 | d1+94 8.8 10.5 0.6 0.15
7.0 6.1 25 D-122 | d1+12.2 12.0 14.5 0.6 0.20
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INSTALLATION RECOMMENDATION CONCAVE BACK-UP RING

S
2
= . s
f 1 2
V;/ | 2 I
+ @D |[@0OD @ gd +~— —H - — gtﬂ @ D1
Rmax. 0.2
Ri A |
~ L]
A
»H« | >/ R1
Rmax. 0.2—
=l Fp = - F4
Installation Dimensions
Back-up ring Groove dimensions O-Ring
. Dimensions Groove dia. | Groove width Radius Cross . -
Series | width | Thickness|Thickness| 4 o1 140 1| “OCkUP[2BACKWPI R |section| Series
w) (A m . . ring rings
F140.2 | Fp+0.2
8-004
to 1.35 1.14 1.24 D29 | d1+29 3.6 5.0 0.2 1.78 000 0.12
8-050
8-102
fo 2.18 1.14 1.35 D45 | d1+45 4.5 5.9 0.3 2.62 100 0.12
8-178
8-201
to 3.00 1.02 1.27 D-62 | d1+62 5.6 7.0 0.4 3.53 200 0.15
8-284
8-309
to 4.65 1.52 1.93 D94 | d1497 7.9 9.6 0.6 5.33 300 0.15
8-395
8-425
to 5.99 2.44 2.97 D-122 d1+122| 10.7 13.2 0.6 7.00 400 0.20
8-475
Order example
8 - 212 - NBR-90
Series
Part No.

Standard material (NBR)
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Concave Back-up ring standard sizes series 8-XXX
ot t al il —
ij 135 mm | M* 218 mm | B» 300 mm I Yo 4.65 mm l (W 5.99 mm
o Bl T —
Series ID. Series ID. Series ID. Series ID. Series ID.
No. mm. No. mm. No. mm. No. mm. No. mm.
8-004 244 8-102 1.96 8-201 5.13 8-309 11.43 8-425 115.60
8-005 3.23 8-103 2.77 8-202 6.73 8-310 13.03 8-426 118.77
8-006 3.56 8-104 3.56 8-203 8.30 8-311 14.60 8-247 121.95
8-007 4.34 8-105 4.34 8-204 9.90 8-312 16.20 8-428 126.20
8-008 5.13 8-106 5.13 8-205 11.56 8-313 17.78 8-429 128.30
8- 594 8-107 594 8-206 13.16 8-314 19.38 8-430 131.47
8010 673 8-108 673 8-207 1473 8315 20.96 8-431 134.65
8011 8.31 8-109 8.31 8-208 16.33 8316 22.56 8-432 137.82
8012 9.91 8-110 9.91 8-209 17.90 8317 2413 8-433 141.00
8013 11.56 8111 11.48 8-210 19.46 8-318 2573 8-434 14417
8014 13.16 8112 13.08 8211 21.03 8-319 27.31 8-435 147.35
8015 1473 8113 14.66 8-212 22.63 8-320 28.91 8-436 150.52
8016 16.33 8114 16.26 8-213 2421 8-321 3042 8-437 163.70
8-017 17.91 8115 17.83 8214 25.81 8-322 32.08 8-438 159.36
8-018 19.51 8116 19.43 8215 27.38 8-323 33.43 8-439 165.71
8019 21.08 8117 21.11 8-216 28.98 8-324 35.26 8-440 172.06
8-020 22.68 8118 22.68 8217 30.56 8-325 38.43 8-441 178.41
8-021 24.26 8119 24.28 8218 32.16 8-326 41.61 8-442 184.76
8-022 25.66 8-120 25.86 8-219 33.88 8-327 4478 8-443 191.11
8-023 27.43 8121 27.46 8-220 35.48 8-328 47.96 8-444 197.46
8-024 29.03 8-122 29.03 8-221 37.06 8-329 51.13 8-445 203.81
8-025 30.61 8-123 63 8-222 38.66 8-330 5431 8-446 216,51
8-026 3221 8124 3221 8-223 41.83 8-331 57.61 8-447 229.21
8-027 33.78 8125 33.81 8-224 4501 8-332 60.78 8-448 241.91
8-028 35.38 8-126 35.38 8-225 48.18 8-333 63.96 8-449 254.61
8-029 38.56 8127 36.98 8-226 51.36 8-334 67.13 8-450 267.31
8-030 41.73 8-128 38.56 8-227 .53 8-335 70.31 8-451 280.01
8-031 8-129 40.16 8-228 57.71 8-336 73.48 8-452 29271
8-032 48.08 8-130 41.73 8-229 60.88 8-337 76.66 8-453 305.41
8-033 51.26 8-131 43.33 8-230 64.06 8-338 79.83 8-454 318.11
8-034 54.43 8-132 4491 8-231 66.83 8-339 83.13 8-455 330.81
8-035 57.61 8-133 46.51 8-232 70.00 8-340 86.31 8-456 343.51
8-036 60, 8-134 48.08 8-233 73.18 8-341 89.48 8-457 56.
8-037 63.96 8-135 49.68 8-234 76.35 8-342 92.66 8-458 368.91
8-038 67.13 8-136 51.26 8-235 79.53 8-343 95.83 8-459 381.61
8-039 70.31 8-137 52.86 8-236 82.70 8-344 8-460 394.31
8-04( 73.48 8-138 8-237 85.88 8-345 102.31 8-461
8-041 76.66 8-139 56.03 8-238 89.05 8-346 105.49 8-462 419.20
8-042 83.01 8-140 57.61 8-239 92.23 8-347 108.66 8-463 431.90
8-043 89.36 8-141 59.21 8-240 95.40 8-348 111.84 8-464 444.60
8-044 95.71 8-142 60.78 8-241 98.58 8-349 11501 8-465 457.30
8-045 102.06 8-143 62.38 8-242 101.756 8-350 118.19 8-466 470.00
8-046 108.41 8-144 63.96 8-243 104.93 8-351 121.36 8-467 482.70
8-047 11476 8-145 8-244 108.10 8-352 8-468 495.40
8-048 121.11 8-146 6713 8-245 111.28 8-353 127.71 8-469 508.10
8-049 127.46 8-147 68.73 8-246 114.45 8-354 130.89 8-470 533.50
8-050 133.81 8-148 70.31 8-247 117.63 8-355 134.09 8-471 558.90
8-149 7191 8-248 121.11 8-356 137.24 8-472 84,30
8-150 73.48 8-249 12428 8-357 140.41 8-473 609.70
8-151 76.66 8-250 127.46 8-358 43.59 8-474 635.10
8-152 83.01 8-251 130.63 8-359 146.76 8-475 660.50
8-153 89.36 8-252 133.81 8-360 149.94
8-154 95.71 8-263 136.98 8-361 163.11
8-1565 102.06 8-254 140.16 8-362 169.46
8-156 108.41 8-255 143.33 8-363 165.81
8-157 11476 8-266 146.51 8-364 72.16
8-168 121.11 8-257 149.68 8-365 178.51
8-159 8-258 152.86 8-366
8-160 133.81 8-259 159.21 8-367 191.21
8-161 140.16 8-260 165.56 8-368 197.56
8-162 146.51 8-261 171.91 8-369 203.91
8-163 152.86 8-262 178.26 8-370 210.26
8-164 159.21 8-263 184.61 8-371 216,61
8-165 165.56 8-264 190.96 8-372 222.96
8-166 171.91 8-265 197.31 8-373 229.31
8-167 178.26 8-266 203.66 8-374 235.66
8-168 184.61 8-267 21001 8-375 242,01
8-169 190.96 8-268 216,36 8-376 248.36
8-170 197.31 8-269 22271 8-377 25471
8-171 203.66 8-270 229.06 8-378 267.41
8-172 21001 8-271 23541 8-379 280.11
8-173 216.36 8-272 241.76 8-380 292.81
8-174 22271 8-273 248.11 8-381 305.51
8-175 229.06 8274 254.46 8-382 330.91
8-176 23541 8-275 267.16 8-383 356.31
8-177 241.76 8-276 279.86 8-384 381.71
8-178 248.11 8-277 292.56 8-385 406.60
8278 306.2¢ 8-386 432,00
8279 330.66 8-387
8-280 356.05 8-388 482.75
8-281 381.46 8-389 508.15
8-282 06.12 8-390 533.55
8-283 431.52 8-391
8-284 456.92 8-393 584.02
8-393 609.42
8-394 634.82
8-395 660.22
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TABLE OF DIMENSIONS OF BACK-UP RINGS (JIS B 2407)

N, o T o T e

ai I |

i W I W
—ER —4:2 - p.op. —1-}- b.op.
> 1 e 1

L 30°

spiral (T1) cut (12) endless (T3)
(Unit : mm)
Nominal Spiral biascut and endless Applicable
size Of , ) O-ring
back up D. Width |Thickness| Clearance D. oD. Thickness | 1 rinal size
fing w) m @ M by Js B 2401
P 3 3 3 6 P 3
P 4 4 4 7 P 4
P 5 5 5 8 P 5
P 6 6 1.5%3%10.7p005| 1.2 w04 | 6 [+0.15] 9 0 1.25 w01 | P 6
P 7 7 7 |10 |10 |-0.15 P 7
P 8 8 8 11 P 8
P9 9 9 12 P 9
P 10 10 10 13 P 10
P 10A 10 10 14 P 10A
P 11 11 11 15 P 11
P 11.2( 11.2 11.2 15.2 P 11.2
P 12 12 12 16 P 12
P 125 12.5 12.5 16.5 P 12.5
P 14 14 14 +0.15 18 0 P 14
P15 15 [2.0*38|0.7m005| 1,408 [15 | o |19 |.g15|1.25mw1| P 15
P 16 16 16 20 P 16
P 18 18 18 22 P 18
P 20 20 20 24 P 20
P 21 21 21 25 P 21
P 22 22 22 26 p 22
P 22A | 22 22 28 P 22A
P 224 224 22.4 28.4 P 224
P 24 24 24 30 P 24
P 25 25 25 31 P 25
P 255 255 25.5 31.5 P 25.5
P26 | 26 |3.0%98|0.7m0s| 2.5ms [26 79?032 | 00| 1.25 01| P 26
Y- 005 Y : 0 -020| '+49 KO

P 28 28 28 34 P 28
P 29 29 29 35 P 29
P 29.5( 29.5 29.5 35.5 P 29.5
P 30 30 30 36 P 30
P 31 31 31 37 P 31
P 31.5( 31.5 31.5 37.5 P 31.5
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Nominal Spiral biascut and endless Applicable
size Of . ) O-ring
back up D. Width | Thickness | Clearance D. oD. Thickness remilnel S

fing W) M @ M |py Js B 2401
P 32 32 32 38 P 32
P 34 34 34 40 P 34
P 35 35 35 41 P 35
P 355| 355 35.5 41.5 P 355
P 36 36 36 42 P 36
P 38 38 38 44 P 38
P 39 39 39 45 P 39
P 40 40 [3.0*3%|0.7m008 | 25 w5 |40 |+0.20[46 | O 1.25 01| P 40
P4l | 4 41 | 0 |47 020 P 41
P 42 42 42 48 P 42
P 44 44 44 50 P 44
P 45 45 45 51 P 45
P 46 46 46 52 P 46
P 48 48 48 54 P 48
P 49 49 49 55 P 49
P 50 50 50 56 P 50
P 48A | 48 48 58 P 48A
P 50A | 50 50 60 P 50A
P 52 52 52 62 P 52
P 53 53 53 63 P 53
P 55 55 55 65 P 55
P 56 56 56 66 P 56
P 58 58 58 68 P 58
P 60 60 60 70 P 60
P 62 62 62 72 P 62
P 63 63 63 73 P 63
P 65 65 65 75 P 65
P 67 67 67 77 P 67
P 70 70 70 80 P 70
P 71 71 5.0 3% |0.9w006 | 45 w5 |71 |+0.25/81 0 1.9mw18 | P 71
P75 | 75 75 | 0 |85 |-025 P 75
P 80 80 80 90 P 80
P 85 85 85 95 P 85
P 90 90 90 100 P 90
P 95 95 95 105 P 95
P 100 | 100 100 110 P 100
P 102 | 102 102 112 P 102
P 105 | 105 105 115 P 105
P 110 | 110 110 120 P 110
P 112 112 112 122 P 112
P 115 ] 115 115 125 P 115
P 120 | 120 120 130 P 120
P 125 | 125 125 135 P 125
P 130 | 130 130 140 P 130
P 132 | 132 132 142 P 132
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Nominal Spiral bioscut and endless Applicable
size Of ) ) O-ring
back up D. Width |Thickness| Clearance D. oD. Thickness nominal size
fing w) m @ M by 4is B 2401
P 135 135 135 145 P 135
P 140 140 |5.0% 383 0.9p0.06| 4.5 w5 | 140 0.25) 150 | O 1.9 w1 | P 140
P 145 | 145 145 0 | 155 |-025 P 145
P 150 150 150 160 P 150
P 150 150 150 165 P 150A
P 155 155 155 170 P 155
P 160 160 160 175 P 160
P 165 165 165 180 P 165
P 170 170 170 185 P 170
P 175 175 175 190 P 175
P 180 180 180 195 P 180
P 185 185 185 200 P 185
P 190 190 190 205 P 190
P 195 195 195 210 P 195
P 200 200 200 215 P 200
P 205 205 205 220 P 205
P 209 209 209 224 P 209
P 210 210 210 225 P 210
P 215 215 215 230 P 215
P 220 220 220 235 P 220
P 225 225 225 240 P 225
P 230 230 230 245 P 230
P 235 235 235 250 P 235
P 240 240 240 255 P 240
P 245 245 245 +0.30 260 0 P 245
P 250 | 250 |7.5* 38| 1.4w008| 6020 |250 | o |265 |.g30]| 2.75m18 | P 250
P 255 255 255 270 P 255
P 260 260 260 275 P 260
P 265 265 265 280 P 265
P 270 270 270 285 P 270
P 275 275 275 290 P 275
P 280 280 280 295 P 280
P 285 285 285 300 P 285
P 290 290 290 305 P 290
P 295 295 295 310 P 295
P 300 300 300 315 P 300
P 315 315 315 330 P 315
P 320 320 320 335 P 320
P 335 335 335 350 P 335
P 340 340 340 355 P 340
P 355 355 355 370 P 355
P 360 360 360 375 P 360
p 375 375 375 390 P 375
P 385 385 385 400 P 385
P 400 400 400 415 P 400
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Nominal Spiral biascut and endless Applicable
size Of . ) O-ring
back up D. Width | Thickness| Clearance D. oD. Thickness | inal size

ring w) M @ M oy Js B 2401
G 25 25 25 30 G 25
G 30 30 30 35 G 30
G 35 35 351+0.200 40| 0O G 35
G 40 40 40| 0 45 |-0.20 G 40
G 45 45 45 50 G 45
G 80 50 50 55 G 50
G 55 55 55 60 G 55
G 60 60 60 65 G 60
G 65 65 65 70 G 65
G 70 70 70 75 G 70
G 75 75 75 40.25 80 0 G 75
G 80 80 [2.5% 882 0.7u00s | 45 ws | 80 @ 85 |_p.o5| 1.25uw10 | G 80
G 85 85 85 90 G 85
G 90 90 90 95 G 90
G 95 95 95 100 G 95
G 100 100 100 105 G 100
G 105 105 105 110 G 105
G 110 110 110 115 G110
G 115 115 115 120 G115
G 120 120 120 125 G 120
G 125 125 125 130 G 125
G 130 130 130 135 G 130
G 135 135 135 140 G 135
G 140 140 140 145 G 140
G 145 145 145 150 G 145
G 150 150 150 160 G 150
G 165 155 155 165 G 155
G 160 160 160 170 G 160
G 165 165 165 175 G 165
G 170 170 170 180 G 170
G 175 175 175 185 G 175
G 180 180 180 190 G 180
G 185 185 185 195 G 185
G 190 190 190 200 G 190
G 195 195 195 +0.30 205 0 G 195
G200 | 200 [5.0% 388 0.9u06| 6.0 20 [200| 97| 210 |.gg3p| 1.9 wo1s | G200
G 210 210 210 220 G 210
G 220 220 220 230 G 220
G 230 230 230 240 G 230
G 240 240 240 250 G 240
G 250 250 250 260 G 250
G 260 260 260 270 G 260
G 270 270 270 280 G 270
G 280 280 280 290 G 280
G 290 290 290 300 G 290
G 300 300 300 310 G 300
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Bonded Seals

The Bonded Seal is a static seal which is used as a sealing ring fitted under bolt heads
and nuts. Application of the Bonded Seal, which incorporates a metal ring serving to
carry the pressure load, eliminates the need for a washer. In order to avoid damage
to the sealing lip, the inside diameter of the Bonded Seal should be 0.5-1 mm larger
than the external thread diameter. Excessive tightening is no required: tight is locked!

p Max 650 bar
T -40+110°C

- 95

not
compressed

compressed

threaded bolts
|

2D |20D ‘
Dimensions Thread size Dimensions Thread size
Metric | Whitworth Metric | Whitworth

ID OD. T threads threads ID. OD. T threads threads
M 3.1 6.4 1.3 2.5 M 160 227 1.5 14 2
M 4.1 7.2 1.0 3 M 16.5 26,5 2.1 14
M 4.1 7.3 1.3 3 M 16.7 240 1.5 14 /o
M 45 7.0 1.0 3.5 M 174 240 1.5 14
M 57 9.0 1.0 4 M 18.0 24.7 1.5 16
M 57 10.0 1.0 4 M 182 254 25 16
M 62 9.2 1.0 5 M 18.7 260 1.5 16 5/
M 6.7 10.0 1.0 5 M 20.7 280 1.5 16 5/
M 6.7 11.0 1.0 5 M 215 28.7 25 18
M 69 13.2 1.3 6 M 225 280 1.5 20
M 70 13.4 1.3 6 M 227 300 20 20
M 7.1 12.0 1.0 6 M 24.7 320 20 20 3/4
M 73 10.2 1.0 6 /4 M 26.7 350 20 22 /8
M 85 13.4 1.0 7 M 27.0 350 25 24
M 87 13.0 1.0 7 M 27.2 360 20 24 /g
M 87 14.0 1.0 7 M 28.7 370 20 24
M 87 14.2 1.3 7 M 31.0 390 20 27 1
M 87 16.0 1.0 7 M 326 414 34 27
M 93 133 10 8 5/16 M 33.7 420 20 27 1
M 1035 160 2.0 8 M 33.9 429 34 27
M 10.7 16.0 1.5 8 M 34.3 430 20 27
M 10.7 18.0 1.5 8 M 36.7 460 20 30 1178
M 114 16.3 1.5 10 3/g M 40.0 51.0 25 33 1174
M 11.8 18.5 1.5 10 M 42.7 53.0 3.0 36 13/
M 118 19.1 1.5 10 M 48.7 590 3.0 36 11/
M 12.7 18.0 1.5 10 M 517 635 34 39
M 12.7 20.0 1.5 10 M 53.3 645 3.0 42 15/g
M 137 200 1.5 12 16 M 60.7 730 3.0 48 13/4
M 13.7 20.6 2.1 12 M 76.08 90.3 34 60 21/,
M 137 220 1.5 12 M 89.09 101.48 3.25 72 23/,
M 14.0 18.7 1.5 12 M 127.0 143.67 5.0 41/
M 14.7 22.0 1.5 12
M 149 223 2.1 12
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Frequently Asked Questions (FAQ)
J od e o of ]
A101nvInUTesSus gnarnis:v1

Q&A
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' 4 4 oA o z d o ar
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Ta39fifinanauda 70 shore A wazANWES 90 shore A Sianuuanaslunis
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laladegusslunanuiiawdn wanaeduiwdsaiiaiaaninainsas
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