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Trelleborg Sealing Solutions is a major international developer, 
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components in polymers. We are uniquely placed to offer 
dedicated design and development from our market-leading 
product and material portfolio: a one-stop-shop providing the 
best in elastomer, silicone, thermoplastic, PTFE and composite 
technologies for applications in aerospace, industrial and 
automotive industries.

With 50 years of experience, Trelleborg Sealing Solutions engineers 
support customers with design, prototyping, production, test and 
installation using state-of-the-art design tools. An international 
network of over 70 facilities worldwide includes over 20 manu- 
facturing sites, strategically-positioned research and development  
centers, including materials and development laboratories and 
locations specializing in design and applications.

Developing and formulating materials in-house, we utilize 
the resource of our material database, including over 2,000 

proprietary compounds and a range of unique products.
Trelleborg Sealing Solutions fulfills challenging service 
requirements, supplying standard parts in volume or a single 
custom-manufactured component, through our integrated 
logistical support, which effectively delivers over 40,000 sealing 
products to customers worldwide.

Facilities are certified to ISO 9001:2008 and ISO/TS 16949:2009.  
Trelleborg Sealing Solutions is backed by the experience  
and resources of Trelleborg Group, one of the world’s foremost 
experts in polymer technology.

The information in this brochure is intended to be for general reference purposes only and is not intended to be a specific recommendation for any individual application.  

The application limits for pressure, temperature, speed and media given are maximum values determined in laboratory conditions. In application, due to the interaction of operating 

parameters, maximum values may not be achieved. It is vital therefore, that customers satisfy themselves as to the suitability of product and material for each of their individual 

applications. Any reliance on information is therefore at the user‘s own risk. In no event will Trelleborg Sealing Solutions be liable for any loss, damage, claim or expense directly  

or indirectly arising or resulting from the use of any information provided in this brochure. While every effort is made to ensure the accuracy of information contained herewith,  

Trelleborg Sealing Solutions cannot warrant the accuracy or completeness of information. 

To obtain the best recommendation for a specific application, please contact your local Trelleborg Sealing Solutions marketing company.

This edition supersedes all previous brochures. This brochure or any part of it may not be reproduced without permission. 

® All trademarks are the property of Trelleborg Group. The turquoise color is a registered trademark of Trelleborg Group.  © 2013, Trelleborg Group. All rights reserved.
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Our Mission 
We will be the supply partner of first choice within our chosen 
markets, working globally through our local teams. We will  
build long-term partnerships with customers and suppliers  
by providing leading technology and excellent service. 
We are determined to be different. 

Sealing technology
Trelleborg Sealing Solutions offers an outstandingly 
comprehensive sealing portfolio – a one-stop-shop providing
the best in elastomer, silicone, thermoplastic, PTFE and  
composite technologies; our solutions are featured in virtually 
every application conceivable within the aerospace, industrial  
and automotive industries.

A worldwide presence
We are uniquely placed to offer a dedicated design and 
development service for sealing solutions, globally servicing, 
supporting and supplying our customers through an unrivaled
international network.

•	Over 80 facilities worldwide
•	More than 20 manufacturing sites
•	Seven strategically positioned material  

and development laboratories
• 	Internationally linked design and  

application centers

Commitment – To customers’
needs long-term
The aim of Trelleborg Sealing Solutions is to facilitate customers 
in achieving cost-effective, durable solutions that match their 
specific business requirements and needs. We are one of the 
world's foremost experts in polymer sealing technology. 
We develop, manufacture and supply safety-critical polymer- 
based precision seals, bearings and molded components.

Your Partner forSealing Technology

INTROduction

“We build long term partnerships with customers and suppliers  
		  by providing leading technology and excellent service.”
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The Trelleborg Group

Trelleborg Sealing Solutions Key Industries

Automotive Food & Beverage, 
Chemical Processing

Marine

Machine Tools & 
Fluid Power

Off-Highway, Agriculture, 
Construction

Oil & Gas

Aerospace

Life Sciences and 
Pharmaceutical

Mining Alternative Energy

Product Range Industrial Sealing

Trelleborg Coated Systems
Leading global supplier of unique 
customer solutions for polymer-
coated fabrics deployed in a 
variety of industrial applications.

Trelleborg Offshore & 
Construction
Leading global supplier of 
polymer-based critical solutions 
for deployment in highly 
demanding environments.

Trelleborg Wheel Systems
Leading global supplier of tires  
and complete wheels for 
agricultural and forestry machines, 
forklift trucks and other  
materials handling vehicles.

Trelleborg Industrial Solutions
Market leader in such industrial 
application areas as hose 
systems, industrial antivibration 
solutions and selected industrial 
sealing systems.

Trelleborg Sealing Solutions
One of the world’s leading developers, 
manufacturers and suppliers of precision 
seals. It supports its aerospace, industrial 
and automotive customers through over  
20 production facilities and more than  
50 marketing companies globally.
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OurGlobal Resources

INTROduction

	 2	 R & D Centers
	 19	 Marketing Companies
	 1	 Logistics Centers SCM
	 6	 Manufacturing Sites
		  Damping Solutions
	 2	 Automotive Hubs
	 4	 Aerospace Hubs

	 8	 Research & Development Centers

54		 Marketing Companies

	 4	 Logistics Centers

24	� Manufacturing Sites 

Damping Solutions

	 5	 Automotive Hubs

	 8	 Aerospace Hubs

OurGlobal Resources

Americas
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How local is your 
global seal supplier?

www.global-but-local.com

Product Range Industrial Sealing

	 1	 R & D Centers
	 15	 Marketing Companies
	 2	 Logistics Centers SCM
	 4	 Manufacturing Sites
		  Damping Solutions
	 2	 Automotive Hubs
	 2	 Aerospace Hubs

Europe

	 5	 R & D Centers
	 21	 Marketing Companies
	 1	 Logistics Centers SCM
	 14	 Manufacturing Sites
		  Damping Solutions
	 1	 Automotive Hubs
	 2	 Aerospace Hubs

Asia

82
worldwide
locations

5,300
employees

More than

2,000
proprietary material 

formulations
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•	American Variseal
•	Busak+Shamban
•	Dowty Seals
•	Chase Walton
•	Forsheda
•	GNL
•	Impervia
•	Nordex
•	Orkot

•	Palmer Chenard
•	Polypac
•	SF Medical
•	Shamban
•	Silcofab
•	Silcotech
•	Skega 
•	Stefa
•	Wills

World renowned names united
We own many of the longest established and leading  
names within the seal industry. These include:

•	Turcon® AQ Seal®

•	D-A-S Compact Seal® 
•	Turcon® Double Delta® 
•	Turcon® Excluder® 
•	Turcon® Glyd Ring® T 
•	Turcon® Hatseal
•	Zurcon® L-Cup® 
•	Turcite® Slydring® 
•	Turcite® B-Slydway®

•	Turcon® Stepseal® 2K 
•	V-Ring® 
•	Turcon® Varilip® PDR 
•	Turcon® Variseal® 
•	Turcon® VL-Seal™ 
•	Turcon® Wedgpak® 
•	Wills Rings® 
•	Zurcon® Wynseal®

Our pioneering products
Trelleborg Sealing Solutions is pioneering and is continuously 
developing innovative products. 

•	HiMod® 
•	Isolast® 
•	Orkot® 
•	Turcite® 

•	Turcon®

•	Turel® 
•	Zurcon®

Proprietary materials
Ongoing development has yielded some of the most  
successful sealing and bearing materials available. 

Products, Brandsand Materials

INTROduction

To design a solution for your specific needs, contact your 
local Trelleborg Sealing Solutions marketing company.

Decades of experience designing and manufacturing polymer solutions has led Trelleborg Sealing Solutions to develop, 
manufacture and supply a range of unique materials and proprietary product designs, many of which have become 
industry standards. Development is ongoing, ensuring that our solutions meet the changing needs of our customers, 
as well as the latest industry trends and regulations.
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Product Range Industrial Sealing
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Filmsand Animations

View at
YouTube.com/
trelleborgseals

View at
tss.trelleborg.com/ 

films

INTROduction

Online 24-7
A range of films specific to different industries  
and products are available to view on the  
Trelleborg Sealing Solutions website or via YouTube.

Seeing is Believing 
Complex sealing configurations can feature a large number of sealing elements. Trying to illustrate 
these on a 2-D page is difficult and can never properly show their function or characteristics.  
Trelleborg Sealing Solutions turned to the latest graphic technologies to produce 3-D animations  
of applications and typical sealing solutions for them.



 TRELLEBORG SEALING SOLUTIONS • 13Latest information available at www.tss.trelleborg.com • Edition August 2015

Product Range Industrial Sealing
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+

–

+
?

Online tools make life easier
Trelleborg Sealing Solutions has developed a number of online tools that make the working 
life of an engineer specifying seals easier. All these industry-leading tools are available  
free-of-charge from the Trelleborg Sealing Solutions website at www.tss.trelleborg.com.  
To use these advanced services all you have to do is register on the Members Area.

There is also a continually increasing range of innovative engineering apps available for 
smartphones, both for iOS and Android devices. Just search for "Trelleborg"  
in the App Store or GooglePlay to find the tools to optimize your daily productivity.

O-Ring Calculator
An industry-leading tool, the easy to 
use O-Ring calculator includes sizing 
capabilities, compression forces, design 
parameter recommendations and complete 
measurements.Results and comments may  
be printed, shared or filed as PDF.

Materials Search and  
Chemical Compatibility Check 
These two programs allow you to find 
out the compatibility of sealing materials 
to hundreds of different media and help 
identify the most suitable material for  
your application.

DigitalServices

INTROduction

Very good suitability

Good suitability

Limited suitability

Unsuitable

Insufficient information
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Sealing Solutions Configurator
The Sealing Solutions Configurator is the first tool 
of its kind offered by any seal supplier. It allows 
engineers to identify a proven sealing solution for 
their specific application in just four easy steps. 

Versatile CAD Service 
The CAD download facility provides 
thousands of drawings of a wide range 
of seals. It gives the option of 2- or 
3-dimensional files in a range of  
formats to suit most commonly 
used CAD systems.

Powerful Electronic Catalog 
Search through over 100,000 seals by item number 
or their properties and access comprehensive and 
detailed information plus an interactive quote facility.

E-Learning on sealing 
technology
Trelleborg Sealing Solutions has 
a number of e-Learning modules 
available on several aspects of 
sealing technology. 

Product Range Industrial Sealing

For more information 
www.tss.trelleborg.com
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Mobile Appsand Services
We understand the needs of engineers on the go. Check out our latest mobile tools and apps, 
ranging from an O-Ring calculator to unit and hardness converters. Just search for "Trelleborg" 
in the App Store or Google Play to find the tools to optimize your daily productivity.

ISO Fits &  
Tolerances App
Simply enter the nominal 

diameter and select the 

tolerance classes for bore 

and shaft to find the complete 

ISO fits definition with all 

relevant values including type 

of fit, with handy graphs to 

illustrate the classes by bore 

and shaft.

INTROduction

Technical  
Glossary App
This app provides definitions 
of more than 2,000 terms 
from the world of sealing 
technology and engineering.

Aerospace Groove
Selector App
This app covers two of 
the most important SAE 
aerospace groove standards 
for hydraulic systems, 
AS4716 Rev B and AS5857 
Rev A, making it really easy 
to find the size of grooves 
and hardware needed.

Installation  
Instructions App
Videos demonstrate the
best practice methods for 
installing seals, providing  
all relevant documentation 
within the interface, 
guiding you to a successful 
installation of Radial Oil  
Seals and Turcon® and 
Zurcon® rod and piston  
seals.

Unit & Hardness
Converter App
Intuitive and very easy to use,
simply select the dimension 
and enter the value for 
conversion. The app offers 
a wide range of engineering 
and scientific units for each 
dimension.
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Hydraulic
Cylinder Calculator
Quickly calculate areas 
and volumes in cylinders, 
extraction and retraction 
forces, time velocity and 
outflow by entering the 
requisite dimensions and 
parameters of the cylinder. 
In compliance with  
ISO 3320, ISO 3321 and 
ISO 4393.

Tubing and 
Hose App
Developed specially for 
life sciences engineers, 
this app helps you to 
easily choose the correct 
tubing and hose based 
on material, pressure and 
dimensions, removing the 
need to search through 
catalogs. 

Material  
Compability App
Cross reference a wide 
variety of different materials 
with chemical environments 
to find the most effective 
compounds for your 
application. Select up to 20 
materials at once to produce 
an easy to read compatibility 
chart with recommendations 
for use.

in the groove app
Our in the groove magazine 
provides news, technical and 
product information on seals, 
as well as insights into the 
markets they are used in. The 
magazine is also available in 
print and as an interactive PDF.

Product Range Industrial Sealing

For more information 
www.tss.trelleborg.com

O-Ring 
Calculator App
When a user enters 
installation specifications into 
the O-Ring Calculator app, 
such as the bore or rod/shaft 
diameter, the app quickly 
calculates O-Ring and  
housing dimensions in  
both metric and inch.

Available on the
APP STORE

Many 
more APPS

available

Android App on
Google Play
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O-Rings

Double-acting

Static and partly dynamic sealing 

applications

Material: 

Elastomers, Zurcon® and others



O-RING · General Information

20



General Information

21

A.1 DESCRIPTION
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A.2 APPLICATIONS

 

 

only for 

moderate service conditions

 
etc.

 

 A General Information



O-RING · General Information

22

A.3 METHOD OF OPERATION

P
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 B Technical Information

 B.1 Materials

B.1.1 ELASTOMERS

 

Table 1: Elastomer

Designation Trade Name* Abbreviation

ISO 1629 ASTM D 1418 TSS

  
 
 

 
Breon

NBR NBR N

 

 
 

A

 

 
 

Vistalon  

E

Elastoseal  
 

Silastic  

S

Silastic

Aflas WT

IIR IIR WI

 
 

SBR SBR WB

  NR WR WR

 
 

Tecnoflon  
Viton

V
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Designation Trade Name* Abbreviation

ISO 1629 ASTM D 1418 TSS

Isolast  J

  
 
 
 

AU 
EU

AU 
EU

WU 
WU

TWT

WO

 

Table 2: The most important types of synthetic rubber, their groupings and abbreviations

Chemical name Abbreviation

ISO 1629 ASTM D 1418

M   
 
M 

AEM 
M 
M 

M 
M 
M

 
 
M 
 
M 
M 

M 
M 
M

O   
 
O 
O

 
 
O 
O

R   
 
R 

IIR 
NBR 
NR 
SBR 

R

 
 
R 

IIR 
NBR 

NR 
SBR 

R

Q   
 

Q 

Q

 
 

Q 
Q

U   
 

AU 
EU

 
 

AU 
EU
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B.1.2 APPLICATION PARAMETERS OF ELASTOMERS

even tears.

ELASTOMER HEAT RESISTANCE / SWELLING IN OIL

M
ax

. 
w

or
ki

ng
 t

em
pe

ra
tu

re
 (

°C
/°

F)

Change of volume in IRM-OIL 903, 70h (%)

200 40 60 80 120 140 160
0/32

75/167

100/212

125/257

150/302

175/302

225/437

325/617

Depends on ACN content

200/392

FFKM

FKM FVMQ

VQM

AEM

ACM
HNBR

NBR
CR

EPDM
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TEMPERATURE RANGE

Temperature (°C/°F)

-50/-58 0/32 50/122 100/212 150/302 200/392 250/482 300/572 °C/°F

Only special formulated 
compounds

Continuous use

FKM

FVMQ

AEM

ACM

CR

HNBR

NBR

VMQ

EPDM

FFKM

AU, EU

 

GENERAL FIELD OF APPLICATION

ACM

CR

EPDM

 
 

 

FFKM

FKM
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HNBR

IIR

NBR

 

 

Polyurethane

 

Chemical compatibility
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B.1.3 CHARACTERISTICS AND INSPECTION OF ELASTOMERS

Hardness

 
 

 
 

 

 

Hardness tests in accordance with Shore A / D

 
 
 

 

Shore A Shore D

1.25 ± 0.15 mm
0.049 ± 0.006 in.

1.25 ± 0.15 mm
0.049 ± 0.006 in.

0.79 ± 0.01 mm
0.031 ± 0.0004 in.

Hardness test in accordance with IRHD

 
 

 
 

 
 

 
 

Vertically Carried Pole

Soft
ISO 48 “L” / “CL”

Normal
ISO 48 “N” / CN”

Normal
ISO 48 “M” / CM”

2
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0
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9
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 in
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0
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m
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1
6
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.
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m
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.1

9
7
 in
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Influencing parameters on the hardness test for polymer 

materials

Shore A, DIN 53505

IRDH, ISO 48 “CN”

RDH, DIN ISO 48 “CM”

Thickness of test-buttons (mm/in.)

76

74

72

70

68

66

64

60

58

62

1
0.039

0 1.5
0.059

2
0.079

2.5
0.098

3.5
0.138

5
0.197

6
0.236

mm
in.

O-Ring, NBR 75 Shore A

H
ar

dn
es

s

Concave

A A A

Plain
h1 < h2 < h3

Convex

3 21 h 1 h 2 h 3

Compression set

 

 
 
 

 

) 
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h0

h1

h2

 

 

  

Ø 1.00 mm/
Ø 0.039 in.

Ø 4.00 mm/
Ø 0.157 in.

Ø 5.33 mm/
Ø 0.210 in.

Ø 6.99 mm/
Ø 0.275 in.

Ø 10.00 mm/
Ø 0.394 in.

Ø 2.62 mm/
Ø 0.103 in.

Ø 1.78 mm/
Ø 0.070 in.

R
es

ul
tin

g 
m

ea
su

rin
g 

de
vi

at
io

ns
 C

S
 (

%
)

Measuring deviations of measuring devices absolute (mm/in.)

0.025
0.0010

0.05
0.0002

0 0.010
0.0004

0.015
0.0006

0.020
0.0008

mm
in.

6

5

4

3

2

1

0
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Table 3: Authorities and approvals

Approval / 

Examination 

Certificate /

Guideline

Application Criteria / Standards Tests Criteria Authorities / 

Associations

Institutes / 

Laboratories

 
Licensing

 

list

  

 

 

 

conformité 

sanitaire)

 
laboratories in 

fittings

 

 

BfR  
 

 

tests

 

list

 Biological tests

 

 Taste tests

BfR 

 
Release for Gas 

Seals for gas   

 

 

 

of microorganisms on 

materials

 

 

 

 
 

 

Elastomer  

 

list

 

UBA (Umwelt 

 
(Register of 

 

 

containing water or oil

 

 

 

laboratories



O-RING · Technical Information

32

Approval / 

Examination 

Certificate /

Guideline

Application Criteria / Standards Tests Criteria Authorities / 

Associations

Institutes / 

Laboratories

International 
 

Releases

    
laboratories

   

 

 

Environmental 
 

 

 

 

 

 

 

 

material tests

 

microbiological tests

 

(National 

Sanitation 

 

  

 

 
(e.g. BfR)

 

 

migration

EU

laboratories

UL 
Listing

 
seals for 
electrical 

 

 

 

UL 

  
 

  
  

  

 

 

US)

 
laboratories

WRAS 
Release  

  

 

 

 

WRAS 

  
test laboratories 

  

 

 

  
laboratories
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B.1.5 STANDARD MATERIALS

Table 4: Material specification for standard NBR

 
NBR 50 

Shore A

NBR 60 

Shore A

NBR 70 

Shore A

NBR 80 

Shore A

NBR 90 

Shore A

TSS Material Code N50 N60 N70 N80 N90

Hardness  

Tensile strength        

Elongation at break  

Compression set  
 

Heat aging          

Change of hardness

Change of tensile strength

Change of elongation at break

Immersion test in  

ASTM oil, IRM 901

        

Change of hardness

Change of volume

Immersion test in  

ASTM oil, IRM 903

        

Change of hardness

Change of volume

Temperature range    
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Table 5: Material specification for standard EPDM

  EPDM 70

Shore A 

sulfur 

cured

EPDM 70

 Shore A 

peroxide 

cured

EPDM 75

 Shore A

 peroxide

cured

TSS Material Code E70 E75 EC5

Hardness  

Tensile strength      

Elongation at break  

Compression set

 
   

 

Heat aging       

   

Change of hardness

Change of tensile strength

Change of elongation at break

Immersion test in water          

Change of hardness

Change of volume

Temperature range        

Table 6: 

   

Shore A

 

Shore A

 

Shore A

TSS Material Code S50T S60 S70R

Hardness  

Tensile strength      

Elongation at break  

Compression set

Heat aging      

Change of hardness

Change of tensile strength

Change of elongation at break
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Shore A

 

Shore A

 

Shore A

TSS Material Code S50T S60 S70R

Immersion test in ASTM 

oil, IRM 901

      

Change of hardness

Change of volume

Temperature range      

 

 

 

 

 

Table 7: Material specification for standard FKM

FKM 70 

Shore A

FKM 75 

Shore A

FKM 80 

Shore A

FKM 90 

Shore A

TSS Material Code

Hardness  

Tensile strength       

Elongation at break  

Compression set   
 

Heat aging            

Change of hardness

Change of tensile strength

Change of elongation at break

Immersion test in  

ASTM oil, IRM 903

           

Change of hardness

Change of volume

Immersion test in  

ASTM fuel C

          

Change of hardness

Change of volume

Temperature range      

 

 

 

 

 

 

 



O-RING · Technical Information

36

Table 8: Material specification for standard HNBR

  HNBR 70 

Shore A 

partially saturated

HNBR 75 

Shore A 

partially saturated

TSS Material Code H70 HC0

Hardness  

Tensile strength     

Elongation at break  

Compression set  
 

Heat aging        

Change of hardness

Change of tensile strength

Change of elongation at break

Immersion test in ASTM oil,  

IRM 901

      

Change of hardness

Change of volume

Immersion test in ASTM oil,  

IRM 903

      

Change of hardness

Change of volume

Temperature range 
 

   

Table 9: Material specification for standard PTFE

  PTFE 

virgin

PTFE 

glass fibre 25%

PTFE 

bronze 

40%

PTFE 

carbon 25% 

graphite 25%

TSS Material Code PT00 PTGC PTB4 PTKC

Hardness  

Density       

Tensile strength      

Elongation at break
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Table 10: Preferred materials

Material

Type

Hardness 

Shore A 

(± 5)

Color
Operating tempe-

rature range

Material 

code
Description

NBR 
Nitrile 

 

 sizes in accordance with ISO 3601-1/ 

AS 568

 extremely good low temperature properties, 

 

ISO 3601-1/AS 568

 

 preferable for large quantities

 wide range of molds available

HNBR 
 

Nitrile 
 

 wide range of molds available

 Wide operating temperature range,

FKM 
 

green  sizes in accordance with ISO 3601-1/ 

AS 568,

 sizes in accordance with ISO 3601-1/ 

AS 568,

 sizes in accordance with BS 4518

green  wide range of molds available

 wide range of molds available

  
FDA 21.CFR § 177.2600, Regulation (EC) 1935/2004

  
 

3-A Sanitary Number 18-03, Regulation (EC) 1935/2004, 

ADI free

green  wide range of molds available

 wide range of molds available
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Material

Type

Hardness 

Shore A 

(± 5)

Color
Operating tempe-

rature range

Material 

code
Description

EPDM 
 
 

 
KTW1, WRAS, FDA 21.CFR § 177.2600, USP 

 Sulfur cured, 

 very low compression set

 KTW1, WRAS, 

FDA 21.CFR § 177.2600, NSF61, W270, EN 681, ACS, USP 

 
 

Silicon 

 wide range of molds available

 wide range of molds available

 
 



Technical Information

39

 B.2  Installation and Design 

Recommendations

Isolast

USEFUL TOOLS

 

www.tss.trelleborg.com.

B.2.1 INSTALLATION RECOMMENDATIONS

General recommendations

 

 

 

 

 

 

 

Installation

Correct with 
lead-in chamfer

Incorrect without 
lead-in chamfer

Installation

Correct with 
lead-in chamfer

Incorrect without 
lead-in chamfer

Correct with 
lead-in chamfer

Incorrect without 
lead-in chamfer

Installation
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Manual installation

 

 

 

 

 

Installation over threads, splines etc.

Automatic installation

 

 

B.2.2  METHODS OF INSTALLATION AND DESIGN  

OF SEAL HOUSING

Methods of installation

Radial installation (static and dynamic)

6 ( ).

Axial installation (static)

.
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Rod Sealing/StaticPiston Sealing/Dynamic

d2

d 1 d 6
 

d 3

d8

d7

d8

d7

Pressure from Inside Pressure from Outside

P P

P
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B.2.3 ELONGATION - OUTSIDE DIAMETER INTERFERENCE

Radial Installation, piston and rod sealing, static and dynamic

 

6 (see 

 

 

Axial installation, static

.

.

Reduction in O-Ring cross section through elongation

R = 0.01 + 1.06 · S - 0.1 · S2 [%]

R = 0.56 + 0.59 · S - 0.0046 · S2 [%]

S = d3 - d1  d1

))
  

· 100 [%]

S = d5 - d1  d1

))
  

· 100 [%]

R = 0.01 + 1.06 · 2 - 0.1 · 22 [%]
R = 1.73 %
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O-Ring as a rotary seal

 will 

B.2.4 INITIAL COMPRESSION

 

 

 

 

 

 

 

P = 0

P > 0

In
iti

al
C

om
pr

es
si

on
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Hydraulics, Dynamic

30

20

10

max.

min.

In
iti

al
 c

om
pr

es
si

on
 in

 %

30

20

10

1.78
0.070

2.62
0.103

3.53
0.139

5.33
0.210

6.99
0.275

O-Ring cross section d2 (mm/in.)

mm
in.

Pneumatics, Dynamic

max.

min.

30

20

10

In
iti

al
 c

om
pr

es
si

on
 in

 %

30

20

10

1.78
0.070

2.62
0.103

3.53
0.139

5.33
0.210

6.99
0.275

O-Ring cross section d2 (mm/in.)

mm
in.

Axial

max.

min.

Hydraulics, Static

max.

min.

Compression forces

cross section.

5 201510 25 30 35

U
ni

fo
rm

 lo
ad

 [N
/m

m
] (

[lb
f/

in
.])

25
(143)

20
(114)

15
(86)

10
(57)

5
(29)

0

Compression of O-Ring cross section [%]

1.78 mm/0.070 in.
2.62 mm/0.103 in.
3.53 mm/0.139 in.
5.33 mm/0.210 in.
6.99 mm/0.275 in.

Cross SectionNBR 70 Shore A NBR 90 Shore A
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5 201510 25 30 35

U
ni

fo
rm

 lo
ad

 [N
/m

m
] (

[lb
f/

in
.])

25
(143)

20
(114)

15
(86)

10
(57)

5
(29)

0

Compression of O-Ring cross section [%]

1.78 mm/0.070 in.
2.62 mm/0.103 in.
3.53 mm/0.139 in.
5.33 mm/0.210 in.
6.99 mm/0.275 in.

Cross SectionFKM 70 Shore A FKM 90 Shore A

 

5 201510 25 30 35

U
ni

fo
rm

 lo
ad

 [N
/m

m
] (

[lb
f/

in
.])

25
(143)

20
(114)

15
(86)

10
(57)

5
(29)

0

Compression of O-Ring cross section [%]

1.78 mm/0.070 in.
2.62 mm/0.103 in.
3.53 mm/0.139 in.
5.33 mm/0.210 in.
6.99 mm/0.275 in.

Cross SectionEPDM 75 Shore A VQM 70 Shore A

 

 

B.2.6 GENERAL TECHNICAL DATA

Working Pressure

Static application

  

 

 

 

 

Dynamic application

 

 

Speed 

Temperature

Media
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B.2.7 HOUSING DESIGN AND DIMENSIONS

Z

Rounded
Polished

15°-20°

Z

Rounded
Polished

15°-20°

.

Table 11: Lead-in chamfers – Metric

Lead-in chamfers O-Ring Cross-Section-Ø 

d2

mm

15° 20°

Table 12: Lead-in chamfers – Inch

Lead-in chamfers O-Ring Cross-Section-Ø 

d2

inch

15° 20°

 
RZ a

Radial clearance

P

R
ad

ia
l 

C
le

ar
an

ce
 S
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Table 13: Radial clearance S – Metric

O-Ring 

Cross 

Section-Ø 

d2

up to 2 2 - 3 3 - 5 5 - 7 above 7

  
mm

  
mm

Table 14: Radial clearance S – Inch

O-Ring 

Cross 

Section-Ø 

d2

up to 

0.079

0.079 - 

0.118

0.118 - 

0.197

0.197 - 

0.276

above  

0.276

  

  

smaller.

Surfaces

a

Table 15:  Surface finish for O-Ring housing – 

Metric

Type of Load Surface Rt Rz Ra 

μm
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Table 16:  Surface finish for O-Ring housing – Inch

Type of Load Surface Rt Rz Ra 

μinch

 

 

  
 

 

 

  

 
 
 

 

 

 

 

 

 

 

Trapezoidal groove

 

25° ±1°

b2

b1

h

r2

r3

Table 17: Installation dimensions for trapezoidal groove – Metric

O-Ring Cross-Section-Ø

d2

Groove dimensions

Groove width 

b1 ±0.05

Groove width 

b2 ±0.05

Groove depth 

h ±0.05

Radius (max.)

r3 r2

mm



Technical Information

49

Table 18: Installation dimensions for trapezoidal groove – Inch

O-Ring Cross-Section-Ø

d2

Groove dimensions

Groove width 

b1 ±0.002

Groove width 

b2 ±0.002

Groove depth 

h ±0.002

Radius (max.)

r3 r2

inch

Rectangular groove

 

rmax 
0.2 mm/0.008 in. 0°- 5°

r
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HOUSING DIMENSIONS RECOMMENDATIONS

b3 b1 h

b2

d 2

b 4

(t
)

(t
)s

r

r

r

(t
) s

 
(b

Table 19: Housing dimensions – Metric

O-Ring 

Cross-Section-Ø

Radial installation Axial installation
Radius1)

Housing depth2) Groove width Groove depth Groove width

d2

Dynamic 

(t)

Static 

(t)
b1 h b4 r ±

mm
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O-Ring 

Cross-Section-Ø

Radial installation Axial installation
Radius1)

Housing depth2) Groove width Groove depth Groove width

d2

Dynamic 

(t)

Static 

(t)
b1 h b4 r ±

mm
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O-Ring 

Cross-Section-Ø

Radial installation Axial installation
Radius1)

Housing depth2) Groove width Groove depth Groove width

d2

Dynamic 

(t)

Static 

(t)
b1 h b4 r ±

mm

Table 20: Housing dimensions – Inch

O-Ring 

Cross-Section-Ø

Radial installation Axial installation
Radius1)

Housing depth2) Groove width Groove depth Groove width

d2

Dynamic 

(t)

Static 

(t)
b1 h b4 r 

inch
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O-Ring 

Cross-Section-Ø

Radial installation Axial installation
Radius1)

Housing depth2) Groove width Groove depth Groove width

d2

Dynamic 

(t)

Static 

(t)
b1 h b4 r 

inch
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 C Quality Criteria and Product Range

 C.1 Quality Criteria

C.1.1 STANDARD QUALITY

 

ORDERING EXAMPLE

Type:  

Dimensions:  

Material:

TSS Article No.

TSS Article - Group
Cross Section (mm) x 10
Inside Diameter (mm) x 100
Quality Index (Standard)
Material Code (Standard)

-OR 30 04000 N70

C.1.2 FLATNESS AND ROUNDNESS

d2

Y m
ax

�

 for         �
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ROUNDNESS

d2

d1

Xmax

C.1.3 DIMENSION TOLERANCES

cost.

d 2

d1

Tolerances for O-Ring cross sections d2

 are 

Table 21:  Tolerances for O-Ring cross sections d2 

in accordance with the TSS standard 

TBS-00024, complying with ISO 3601-1, 

class B, table A.1 – Metric

O-Ring Cross-Section-Ø 

d2

Tolerance 

±

mm

≤

< ≤

< ≤

< ≤

< ≤

< ≤

< ≤

< ≤

Table 22:  Tolerances for O-Ring cross sections d2 

in accordance with the TSS standard 

TBS-00024, complying with ISO 3601-1, 

class B, table A.1 – Inch

O-Ring Cross-Section-Ø 

d2

Tolerance 

±

inch

≤

< ≤

< ≤

< ≤

< ≤

< ≤

< ≤

< ≤



O-RING · Quality Criteria and Product Range

TOLERANCES FOR O-RING INSIDE DIAMETERS D1

 

[ ].110009.00.95
1 +×±=Δ dd

tables.
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Table 23:  Tolerances for inside diameters d1 in accordance with the TSS standard  TBS-00024, 

complying with ISO 3601-1, class B – Metric

O-Ring Inside-Ø 

d1

Tolerance 

±

mm

�

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< � 46.44

46.44 < �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

mm

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �
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O-Ring Inside-Ø 

d1

Tolerance 

±

mm

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

mm

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �
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O-Ring Inside-Ø 

d1

Tolerance 

±

mm

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

mm

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �
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O-Ring Inside-Ø 

d1

Tolerance 

±

mm

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

mm

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< � 464.46

464.46 < �

< �

< �

< �

< �

< �

< �

< �

< �
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Table 24:  Tolerances for O-Ring cross sections d2 in accordance with the TSS standard TBS-00024, 

complying with ISO 3601-1, class B, table A.1 – Inch

O-Ring Inside-Ø 

d1

Tolerance 

±

mm

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

mm

< �

< �

< �

< �

�

O-Ring Inside-Ø 

d1

Tolerance 

±

inch

�

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

inch

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �
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O-Ring Inside-Ø 

d1

Tolerance 

±

inch

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

inch

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< � 6.464

6.464 < �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �



Quality Criteria and Product Range

O-Ring Inside-Ø 

d1

Tolerance 

±

inch

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

inch

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �
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O-Ring Inside-Ø 

d1

Tolerance 

±

inch

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

inch

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �
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O-Ring Inside-Ø 

d1

Tolerance 

±

inch

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

O-Ring Inside-Ø 

d1

Tolerance 

±

inch

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

< �

C.1.4 SURFACE QUALITY ACCEPTANCE CRITERIA

Grade N (general purpose)

Grade S (special)

engineering.
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Table 25:  Standard surface specification for O-Rings in accordance with the TSS standard  

TBS-00005, based on ISO 3601-3:2005, grade N – Metric

Standard Form and Surface Deviations, Grade N

mm

 
 

   
Grade N

     

Offset e e e e

x

a

y

a

u

g

g

4. t

W w

t

k v v**

*

6.

d 2

n

Round edges

n
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Table 26:  Standard surface specification for O-Rings in accordance with the TSS standard  

TBS-00005, based on ISO 3601-3:2005, grade N – Inch

Standard Form and Surface Deviations, Grade N

inch

 
 

   
Grade N

     

Offset e e e e

x

a

y

a

u

g

g

4. t

W w

t

k v v**

*

6.

d 2

n

Round edges

n



O-RING · Quality Criteria and Product Range

Table 27:  Surface specification with reduced tolerances for O-Rings in accordance with the  

TSS standard  TBS-00005,based on ISO 3601-3:2005, grade S – Metric

Restricted form and surface deviations, Grade S

mm

 
 

   
Grade S

     

Offset e e e e

x

a

y

a

u

g

g

4. t

W w

t

k v v**

*

6.

d 2

n

Round edges

n



Quality Criteria and Product Range

Table 28:  Surface specification with reduced tolerances for O-Rings in accordance with the  

TSS standard TBS-00005,based on ISO 3601-3:2005, grade S – Inch

Restricted form and surface deviations, Grade S

inch

 
 

   
Grade S

     

Offset e e e e

x

a

y

a

u

g

g

4. t

W w

t

k v v**

*

6.

d 2

n

Round edges

n
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 C.2 Product Range

ORDERING EXAMPLE 1

Type:  

Dimensions:  

Material:

TSS Article No.

TSS Article - Group
Cross Section (mm) x 10
Inside Diameter (mm) x 100
Quality Index (Standard)
Material Code (Standard)

-OR 30 04000 N70

tables.
 

ORDERING EXAMPLE 2

Type:  

Dimensions:

Material:

TSS Article No.

TSS Article - Group
Standard ISO 3601-1/AS 568
Size Code (Dash-No.)
Quality Index (Standard)
Material Code (Standard)

-OR AR 00149 V80

C.2.1 O-RING DIMENSIONS IN ACCORDANCE WITH ISO 3601-1 AND AS 568

d 2

d1



Quality Criteria and Product Range

Table 29:  Preferred O-Ring dimensions in accordance with ISO 3601-1 and AS 568 with valid 

tolerances in accordance with ISO 3601-1, class B – Metric and Inch

TSS Part-No. Size Code 

ISO 3601-1 

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch
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TSS Part-No. Size Code 

ISO 3601-1 

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Size Code 

ISO 3601-1 

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch



O-RING · Quality Criteria and Product Range

TSS Part-No. Size Code 

ISO 3601-1 

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Size Code 

ISO 3601-1 

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch



O-RING · Quality Criteria and Product Range

TSS Part-No. Size Code 

ISO 3601-1 

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Size Code 

ISO 3601-1 

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch



O-RING · Quality Criteria and Product Range

TSS Part-No. Size Code 

ISO 3601-1 

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Size Code 

ISO 3601-1 

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch

444

446

464

466
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Table 30:  O-Ring dimensions in accordance with SMS 1586, table 1 (dynamic use) with valid  

tolerances in accordance with ISO 3601-1, class B – Metric and Inch

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch

C.2.2 O-RING DIMENSIONS IN ACCORDANCE WITH SWEDISH STANDARD SMS 1586

d 2

d1



Quality Criteria and Product Range

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



O-RING · Quality Criteria and Product Range

Table 31:  O-Ring dimensions in accordance with SMS 1586, table 2 (static use) with valid 

tolerances in accordance with ISO 3601-1,  class B – Metric and Inch

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



O-RING · Quality Criteria and Product Range

C.2.3  O-RING DIMENSIONS IN ACCORDANCE WITH 

JAPANESE STANDARD JIS B 2401 d 2

d1

Table 32:  O-Ring dimensions in accordance with JIS B 2401 for dynamic use (P) with valid 

tolerances in accordance with ISO 3601-1, class B – Metric and Inch

TSS Part-No. Ident-No. 

JIS B 2401

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Ident-No. 

JIS B 2401

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



O-RING · Quality Criteria and Product Range

TSS Part-No. Ident-No. 

JIS B 2401

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Ident-No. 

JIS B 2401

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



O-RING · Quality Criteria and Product Range

Table 33:  O-Ring dimensions in accordance with  JIS B 2401 for static use (G) with valid 

tolerances in accordance with ISO 3601-1, class B – Metric and Inch

TSS Part-No. Ident-No. 

JIS B 2401

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Ident-No. 

JIS B 2401

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

mm inch
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C.2.4  O-RING DIMENSIONS FOR STRAIGHT THREAD 

TUBE FITTINGS IN ACCORDANCE WITH  

AS 568

 

d 2

d1

Table 34:  O-Ring dimensions for straight thread tube fittings in accordance with AS 568 with valid 

tolerances in accordance with ISO 3601-1, class B – Metric and Inch

TSS Part-

No.

Dash-

No.  

AS 568

Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø Tube size

d1

Toler-

ance 

±

d2

Toler-

ance 

±

d1

Toler-

ance 

±

d2

Toler-

ance 

±

Out- 

side-Ø 

(OD) 

inchmm inch



Quality Criteria and Product Range

C.2.5  O-RING DIMENSIONS FOR METRIC THREAD 

WITH CONICAL RECESS IN ACCORDANCE 

WITH ISO 6149

 

d 2

d1

Table 35:  O-Ring dimensions for metric thread  with conical recess in accordance with ISO 6149 

with valid tolerances in accordance with ISO 3601-1, class B – Metric and Inch

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø Thread 

(metric)
d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



O-RING · Quality Criteria and Product Range

C.2.6 PREFERRED METRIC O-RING DIMENSIONS

Table 36:  Preferred metric O-Ring dimensions with valid tolerances in accordance with  

ISO 3601-1, class B – Metric and Inch

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch
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TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



O-RING · Quality Criteria and Product Range

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



Quality Criteria and Product Range

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



O-RING · Quality Criteria and Product Range

TSS Part-No. Inside-Ø Cross-Section-Ø Inside-Ø Cross-Section-Ø

d1

Tolerance 

±
d2

Tolerance 

±
d1

Tolerance 

±
d2

Tolerance 

±

mm inch



Quality Criteria and Product Range

C.3 O-RING SEAL SETS

Table 37: O-Ring Set, Type A – Metric and Inch

390 O-Rings in 24 different sizes  

in accordance with ISO 3601-1 / AS 568, NBR 70

TSS Article No. ORSETAASS-N7 

Quantity Dimensions 

d1 x d2

mm inch

Table 38: O-Ring Set, Type B – Metric and Inch

295 O-Rings in 24 different sizes  

in accordance with ISO 3601-1 / AS 568, NBR 70

TSS Article No. ORSETBASS-N7

Quantity Dimensions 

d1 x d2

mm inch
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Table 39: O-Ring Set, Type C – Metric and Inch

380 O-Rings in 24 different sizes,  

common metric sizes, NBR 70

TSS Article No. ORSETCMET-N7 

Quantity Dimensions 

d1 x d2

mm inch

Table 40: O-Ring Set, Type D – Metric and Inch

295 O-Rings in 24 different sizes,  

common metric sizes, NBR 70

TSS Article No. ORSETDMET-N7

Quantity Dimensions 

d1 x d2

mm inch



Special O-Rings

 D Special O-Rings

 D.1 Isolast® (FFKM) O-Rings

 D.2 FEP/PFA Encapsulated O-Rings

elastomer ring.

 

 

 

 

 

 

 

 
 

 
 

FEP Sheath

Elastomer Ring

FEP Sheath

Hollow 
Elastomer Ring

APPLICATIONS

Fields of application

TECHNICAL DATA

Working pressure:

Temperature:  

Media:



O-RING · Special O-Rings

MATERIALS

FEP sheath

resistance to abrasion.

PFA sheath

Inner ring

  
 

 

  
 

 

DESIGN RECOMMENDATIONS

Application in gases

Compliances and approvals

 

 

 

 

 

 

 

 

 



Special O-Rings

Table 41:  Thickness of the FEP and PFA sheath –  

Metric

O-Ring Cross-Section-Ø 

d2

Thickness of the  

FEP/PFA Sheath 

mm

Table 42:  Thickness of the FEP and PFA sheath – 

Inch

O-Ring Cross-Section-Ø 

d2

Thickness of the  

FEP/PFA Sheath 

inch

Table 43:  Gas permeability rates for FEP 

encapsulated O-Rings (FEP sheath 

thickness 25 μm/0.984 μin.)

Gas Permeability Rate

[cm3/(m2.24h.atm)]

Nitrogen

0.1
0.004

0 0.2
0.008

0.3
0.012

W
at

er
 v

ap
ou

r 
pe

rm
ea

tio
n 

[g
/o

un
ce

]

Thickness of the FEP sheath [mm/in.]

0.1
0.004

0

0.2
0.007

0.3
0.011

0.4
0.014

mm
in.

Contact surface area: 
645 mm2/1.0 in.2
24h at 40 °C/104 °F

METHODS OF INSTALLATION

DIMENSIONS
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Table 44:  Tolerances for inside diameters d1 –  

Metric

Inside diameter 

d1

Tolerance 

±

mm

Table 45:  Tolerances for inside diameters d1 –  

Inch

Inside diameter 

d1

Tolerance 

±

inch

Table 46:  Standard tolerances for cross-section-Ø 

d2 with valid minimum inside-Ø d1 and 

FKM core –  Metric

Cross- 

Section-Ø

d2

Standard 

Tolerances*

Minimum*

Inside-Ø 

d1

Smallest 

possible  

Inside-Ø ** 

d1

FKM

mm

 

 



Special O-Rings

Table 47:  Standard tolerances for cross-section-Ø 

d2 with valid minimum inside-Ø d1 and 

FKM core –  Inch

Cross- 

Section-Ø 

d2

Standard 

Tolerances*

Minimum*

Inside-Ø  

d1

Smallest 

possible 

Inside-Ø **

d1

FKM

inch

 

 

ORDERING EXAMPLE 1

Type:  

Dimensions:

 

Material of 

the inner ring:

TSS Article No.

TSS Article - Group
Standard ISO 3601-1/AS 568
Size Code (Dash-No.)
Quality Index (Standard)
Material Code (FKM, PFA Sheath)

-OF AR 00356 VZ01G

ORDERING EXAMPLE 2

Type:

Dimensions:

Material of the 

inner ring:

TSS Article No.

TSS Article - Group
Cross Section (mm) x 10
Inside Diameter (mm) x 100
Quality Index (Standard)
Material Code (VMQ, FEP Sheath)

-OF 30 03000 SZ00G
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 D.3 PTFE O-Rings

d 2

d1

 

  

 

 

 

 

APPLICATIONS

Fields of application

TECHNICAL DATA

Working pressure:

Temperature:  

Media:

MATERIALS

DESIGN RECOMMENDATIONS

METHODS OF INSTALLATION

INSTALLATION RECOMMENDATIONS

P

h

b4

r1



Special O-Rings

Table 48: Installation Dimensions – Metric

Cross- 

Section-Ø 

d2

Groove dimensions Radius 

r1Groove depth 

h 

Groove width 

b4 

mm

4.4

6.6

Table 49: Installation Dimensions – Inch

Cross- 

Section-Ø 

d2

Groove dimensions Radius 

r1Groove depth 

h 

Groove width 

b4 

inch

 

ORDERING EXAMPLE

Type:

Dimensions:

TSS Article No.

TSS Article - Group
Cross Section (mm) x 10
Inside Diameter (mm) x 100
Quality Index (Standard)
Material Code (Standard)

-OR 30 004000 PT00
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 D.4 Polyurethane O-Rings

sealing elements.

 materials.

 

 

 

 

APPLICATIONS

Fields of application

TECHNICAL DATA

Working pressure:  
 

 
 

Speed:

Temperature:  

Media:

MATERIALS

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Special O-Rings

DESIGN INSTRUCTIONS

Radial clearance

Rings.

O-RING DIMENSIONS

d 2

d1

Table 50:  Available dimensions in accordance 

with ISO 3601-1/AS 568 (Further 

sizes on request) – Metric and Inch

TSS Part No. Inside-Ø 

d1

Cross-

Section-Ø 

d2

Inside-Ø 

d1

Cross-

Section-Ø 

d2

mm inch

TSS Part No. Inside-Ø 

d1

Cross-

Section-Ø 

d2

Inside-Ø 

d1

Cross-

Section-Ø 

d2

mm inch
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TSS Part No. Inside-Ø 

d1

Cross-

Section-Ø 

d2

Inside-Ø 

d1

Cross-

Section-Ø 

d2

mm inch

ORDERING EXAMPLE

Type:

Dimensions:

Material:

TSS Article No.

TSS Article - Group
Standard ISO 3601-1/AS 568
Size Code (Dash-No.)
Quality Index (Standard)
Material Code

-OR AR 00214 WU7T1



Special O-Rings

D.5 FLEXIMOLD™ O-RINGS - LARGE DIMENSIONS

FEATURES

 

 

 

 

 

MATERIALS

 Isolast

 

 

 

DIMENSIONS

Table 51:   Available standard cross-section-Ø and  

valid tolerances in accordance with 

ISO 3601-1, class B, table A.1 – 

Metric and Inch

Cross-Section-Ø

d2 Tolerance  

±

d2 Tolerance  

±

mm inch
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IMPORTANT NOTE

Table 52:  Available cross-section-Ø and valid 

tolerances for NBR 70 Shore A –  

Metric and Inch

Cross- 

Section-Ø  

d2

Tolerance 

±

Cross- 

Section-Ø 

d2

Tolerance 

±

mm inch



Special O-Rings

Table 53:  Available cross-section-Ø and valid 

tolerances for EPDM 70 Shore A –  

Metric and Inch

Cross- 

Section-Ø  

d2

Tolerance 

±

Cross- 

Section-Ø 

d2

Tolerance 

±

mm inch

 

Table 54:  Available cross-section-Ø and valid 

tolerances for FKM 75 Shore A – 

Metric and Inch

Cross- 

Section-Ø  

d2

Tolerance Cross- 

Section-Ø 

d2

Tolerance

mm inch

 

 

 

Cross- 

Section-Ø  

d2

Tolerance Cross- 

Section-Ø 

d2

Tolerance

mm inch

 

 

 

D.7 O-RING SURFACE FINISHING
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BACK-UP RING

 TRELLEBORG SEALING SOLUTIONS • 115Latest information available at www.tss.trelleborg.com • Edition August 2015

Back-Up Rings

Protective and supporting  

element

Static and dynamic applications, high 

pressure

Material: 

PTFE, Elastomers and others



BACK-UP RING · General Infomation



General Information

 E General Information

S
 - 

R
ad

ia
l

C
le

ar
an

ce
S

 - 
R

ad
ia

l
C

le
ar

an
ce

P

P

 

 

 

 

 

 

 

APPLICATION EXAMPLES

 

 

 

 

 

 



BACK-UP RING · General Infomation

External sealing (piston)

 

Type BH

 

Type BP

 

Type BA

 

Type BB

 

Type BD

 

Internal sealing (rod)

Type BU

 

Type BG

 

Type BP

 

Type BB

 

Type BB

 

Type BC

 

 F Back-up Ring Types

 F.1 Overview

BV/BU BH/BG BP BA/BB BD/BC



General Information

 F.2 Back-up Ring Types for External Sealing (Piston)

Back-up Ring types, uncut

 

 

 

 

Type BB

 

 

 

 

 

 

Type BA

 

 

 

 

 

 

Snap-back Back-up Ring, special Type

 

 

Back-up Ring types, cut

Type BH

 

 

 

 

 

 

Type BD

 

 

 

 

 

 

 

 

Back-up Ring types, spiral

Type BP

 

 

 

 

 

 

 

 

 
Rings



BACK-UP RING · General Infomation

 F.3 Back-up Ring Types for Internal Sealing (Rod)

Back-up Ring types, uncut

Type BU

 

 

 

 

Type BB

 

 

 

 

 

 

Back-up Ring types, cut

Type BG

 

 

 

 

 

 

Type BC

 

 

 

 

 

 

 

 

Back-up Ring type, spiral

Type BP

 

 

 

 

 

 

 

 



 G Technical Information

 G.1 Materials

Table 55: Back-up Ring materials

Base material

 

Material code

 

Type Dynamic application

BG/BH BP BB/BA BC/BD Pressure

MPa psi

● ● ● ● ●

● ● ● ● ●

● ● ● ● ●

● ● ● ● ●

● ● ● ●

●

●

 G.2 Technical Data

Static 

applications:

 

Dynamic 

applications:

 
 

Speed:

Operating 

temperature:

IMPORTANT NOTE

 
 



 G.3 Design Recommendations

Permissible sealing gap

 

P P

P



Installation Recommendations and Dimensions

 H Installation Recommendations and Back-up Ring Dimensions

 H.1 External sealing (Piston), static and dynamic applications

BV BH Static/Unidirectional Pressure Dynamic/Bidirectional Pressure

W

S

b2 b3

r r

D
N

O
D

d 3 D
N

d 3

PP P

T

Table 56:  Installation dimensions for rectangular Back-up Ring types, uncut and cut,  

External sealing, material PTFE – Metric

O-Ring 

Cross-Section-

Ø 

d2

Back-up Ring Cross-Section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d3 

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r 

mm

N N

N N

N N

N N

N N

N N 4.6

N N

N N 6.4

N N 6.4

N N

N N

N N

N N

N N

N N

N N



BACK-UP RING · Installation Recommendations and Dimensions

O-Ring 

Cross-Section-

Ø 

d2

Back-up Ring Cross-Section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d3 

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r 

mm

N N

N N

N N

N N

N N

Table 57:  Installation dimensions for rectangular Back-up Ring types, uncut and cut,  

External sealing, material PTFE – Inch

O-Ring 

Cross-Section-

Ø 

d2

Back-up Ring Cross-Section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d3 

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r 

inch

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N



Installation Recommendations and Dimensions

Table 58:   Preferred series for static applications, rectangular Back-up Ring  

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T Cut (BH) d1 x d2

mm

6.4

6.4

6.4

6.4

ORDERING EXAMPLE

Back-up Ring:

Application:

Bore diameter: N

O-Ring Cross-

Section:

Back-up Ring 

material:

TSS Article No.

Back-Up Ring (Cut)
Radial Height (mm) W x 10
T-dimension (Standard, mm)
Bore-Ø (mm) DN x 10
Quality Index (Standard)
Material Code (Standard)

-BH 20 0 0400 PTGC



BACK-UP RING · Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T Cut (BH) d1 x d2

mm

6.4

6.4

6.4

44.6

46.6

64.6



Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T Cut (BH) d1 x d2

mm

 



BACK-UP RING · Installation Recommendations and Dimensions

Table 59:   Preferred series for static applications, rectangular Back-up Ring 

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

DN d3

b2  b3 r 
OD x W x T Cut (BH) d1 x d2

inch



Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

DN d3

b2  b3 r 
OD x W x T Cut (BH) d1 x d2

inch



BACK-UP RING · Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

DN d3

b2  b3 r 
OD x W x T Cut (BH) d1 x d2

inch

 



Installation Recommendations and Dimensions

Static/Unidirectional Pressure Dynamic/Bidirectional PressureBA BD

W

O
D

S

b2 b3

r r

D
N

d 3 D
N

d 3

PP P

T

Table 60:  Installation dimensions for concave Back-up Ring types, uncut and cut,  

External sealing, material PTFE – Metric

O-Ring 

Cross-Section-Ø 

d2

Back-up Ring Cross-Section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d3

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r 

mm

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N



BACK-UP RING · Installation Recommendations and Dimensions

Table 61:  Installation dimensions for concave Back-up Ring types, uncut and cut,  

External sealing , material PTFE  – Inch

O-Ring 

Cross-Section-Ø 

d2

Back-up Ring Cross-Section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d3 

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r 

inch

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

ORDERING EXAMPLE

Back-up Ring:

Application:

Bore diameter: N

O-Ring Cross-

Section:

Back-up Ring 

material:

TSS Article No.

Back-Up Ring (Cut)
Radial Height (mm) W x 10
T-dimension (Standard, mm)
Bore-Ø (mm) DN x 10
Quality Index (Standard)
Material Code (Standard)

-BD 20 0 0400 PTB4



Installation Recommendations and Dimensions

Table 62:   Preferred series for static applications, concave Back-up Ring  

Type BD (cut), External sealing, material PTFE – Metric

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

mm

6.4

6.4

6.4

6.4

6.4

6.4

6.4

44.6

46.6



BACK-UP RING · Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

mm

64.6



Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

mm

 



BACK-UP RING · Installation Recommendations and Dimensions

Table 63:  Preferred series for static applications, concave Back-up Ring  

Type BD (cut), External sealing, material PTFE – Inch

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part 

No.

O-Ring 

TSS Part No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

inch



Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part 

No.

O-Ring 

TSS Part No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

inch



BACK-UP RING · Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring 

dimension

TSS Part 

No.

O-Ring 

TSS Part No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

inch

 



Installation Recommendations and Dimensions

H.1.3 SPIRAL BACK-UP RING TYPES (BP), MATERIAL PTFE

Static/Unidirectional Pressure Dynamic/Bidirectional PressureBP

W

O
D

b2 b3

r r

D
N

d 3 D
N

d 3

PP P

T

2xT

Table 64:  Installation dimensions for the spiral Back-up Ring type,  

External sealing, material PTFE – Metric

O-Ring 

Cross-Section-Ø 

d2

Back-up Ring Cross-Section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d3

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r

mm

N N

N N

N N

N N

N N

N N 4.6

N N

N N 6.4

N N 6.4

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N



BACK-UP RING · Installation Recommendations and Dimensions

Table 65:  Installation dimensions for the spiral Back-up Ring type,  

External sealing, material PTFE – Inch

O-Ring 

Cross- 

Section-Ø 

d2

Back-up Ring Cross-Section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d3

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r

inch

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

ORDERING EXAMPLE

Back-up Ring:

Application:

Bore diameter: N

Grove diameter:

O-Ring Cross-

Section:

Back-up Ring 

material:

TSS Article No.

Back-Up Ring (Spiral)
Radial Height (mm) W x 10
T-dimension (Standard, mm)
Groove-Ø (mm) d3 x 10
Quality Index (Standard)
Material Code (Standard)

-BP 44 0 1112 PT00



Installation Recommendations and Dimensions

Table 66:   Preferred series for dynamic application, spiral Back-up Ring  

Type BP, External sealing, material PTFE – Metric

Bore 

Ø

Groove 

Ø

Groove width Radi-

us

Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

mm

6.4

6.4

6.4

6.4

6.4

6.4



BACK-UP RING · Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radi-

us

Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

mm



Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radi-

us

Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

mm

 



BACK-UP RING · Installation Recommendations and Dimensions

Table 67:  Preferred series for dynamic application, spiral Back-up Ring  

Type BP, External sealing, material PTFE – Inch

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

inch



Installation Recommendations and Dimensions

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

inch



BACK-UP RING · Installation Recommendations

Bore 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

DN d3 b2 b3 r OD x W x T d1 x d2

inch

 



Installation Recommendations

 H.2 Internal Sealing (Rod), Static and Dynamic Applications

H.2.1 RECTANGULAR BACK-UP RING TYPES, UNCUT (BU) AND CUT (BG), MATERIAL PTFE

Static/Unidirectional Pressure Dynamic/Bidirectional Pressure BU BG

PP P

W

T

d 6 IDd N

b3
r

d 6d N
b2

r

S

Table 68:  Installation dimensions for rectangular Back-up Ring types, uncut and cut,  

Internal sealing, material PTFE – Metric

O-Ring 

Cross-Section Ø 

d2

Back-up Ring Cross section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d6

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r

mm

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N + 4.6

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N



BACK-UP RING · Installation Recommendations

Table 69:  Installation dimensions for rectangular Back-up Ring types, uncut and cut,  

Internal sealing, material PTFE – Inch

O-Ring 

Cross-Section 

Ø 

d2

Back-up Ring Cross section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d6

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r

inch

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

ORDERING EXAMPLE

Back-up Ring:

Application:

Rod diameter: N

O-Ring cross 

section:

Back-up Ring 

material:

virgin

TSS Article No.

Back-Up Ring (Uncut)
Radial Height (mm) W x 10
T-dimension (Standard, mm)
Rod-Ø (mm) dN x 10
Quality Index (Standard)
Material Code (Standard)

-BU 20 0 0250 PT00



Installation Recommendations

Table 70:  Preferred series for static application, rectangular Back-up Ring  

Type BU (uncut), Internal sealing, material PTFE – Metric

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

mm



BACK-UP RING · Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

mm



Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

mm

 



BACK-UP RING · Installation Recommendations

Table 71:  Preferred series for static application, rectangular Back-up Ring  

Type BU (uncut), Internal sealing, material PTFE – Inch

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part 

No.

O-Ring 

TSS Part 

No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

inch



Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part 

No.

O-Ring 

TSS Part 

No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

inch

4.646



BACK-UP RING · Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part 

No.

O-Ring 

TSS Part 

No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

inch

 



Installation Recommendations

Static/Unidirectional Pressure Dynamic/Bidirectional Pressure BB BC

PP P

W

ID

rr

T

d 6d N

b3

S

d 6d N

b2

Table 72:  Installation dimensions for concave Back-up Ring types, uncut and cut,  

Internal sealing, material PTFE – Metric

O-Ring 

Cross- 

Section-Ø 

d2

Back-up Ring Cross section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d6 

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r

mm

N N

N N

N N

N N

N N

N N 4.6

N N

N N 6.4

N N 6.4

N N + 4.6

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N



BACK-UP RING · Installation Recommendations

Table 73:  Installation dimensions for concave Back-up Ring types, uncut and cut,  

Internal sealing, material PTFE – Inch

O-Ring 

Cross- 

Section-Ø 

d2

Back-up Ring Cross section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d6 

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r

inch

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

ORDERING EXAMPLE

Back-up Ring:

Application:

Rod diameter: N

O-Ring cross 

section:

Back-up Ring 

material:

TSS Article No.

Back-Up Ring (Uncut)
Radial Height (mm) W x 10
T-dimension (Standard, mm)
Rod-Ø (mm) dN x 10
Quality Index (Standard)
Material Code (Standard)

-BB 27 0 0500 PTGC



Installation Recommendations

Table 74:   Preferred series for static application, concave Back-up Ring  

Type BB (uncut), Internal sealing, material PTFE – Metric

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

mm

6.6

6.4

6.4

6.4

6.4

6.4

6.4

6.4



BACK-UP RING · Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

mm



Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

mm

 



BACK-UP RING · Installation Recommendations

Table 75:  Preferred series for static application, concave Back-up Ring  

Type BB (uncut), Internal sealing, material PTFE – Inch

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part 

No.

O-Ring 

TSS Part 

No.

O-Ring 

dimension

dN d6

b2 b3 r 
ID x W x T d1 x d2

inch



Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part 

No.

O-Ring 

TSS Part 

No.

O-Ring 

dimension

dN d6

b2 b3 r 
ID x W x T d1 x d2

inch

4.646



BACK-UP RING · Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part 

No.

O-Ring 

TSS Part 

No.

O-Ring 

dimension

dN d6

b2 b3 r 
ID x W x T d1 x d2

inch

 



Installation Recommendations

H.2.3 SPIRAL BACK-UP RING TYPES (BP), MATERIAL PTFE

Static/Unidirectional Pressure Dynamic/Bidirectional Pressure BP

PP P

W

ID

rr

S

d 6d N

b3

d 6d N

b2

T

2xT

Table 76:  Installation dimensions for the spiral Back-up Ring type,  

Internal sealing, material PTFE – Metric

O-Ring 

Cross- 

Section-Ø 

d2

Back-up Ring Cross section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d6

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r

mm

N N

N N

N N

N N

N N

N N 4.6

N N

N N 6.4

N N 6.4

N N + 4.6

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N



BACK-UP RING · Installation Recommendations

Table 77:  Installation dimensions for the spiral Back-up Ring type, 

Internal sealing, material PTFE – Inch 

O-Ring 

Cross- 

Section-Ø 

d2

Back-up Ring Cross section Groove dimensions

Radial height 

W

Thickness Groove diameter 

d6

Groove width Radius

Dynamic Static T Dynamic Static b2 b3 r

inch

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

N N

ORDERING EXAMPLE

Back-up Ring:

Applcation:

Rod diameter: N

O-Ring cross 

section:

Back-up Ring 

material:

TSS Article No.

Back-Up Ring (Spiral)
Radial Height (mm) W x 10
T-dimension (Standard, mm)
Rod-Ø (mm) dN x 10
Quality Index (Standard)
Material Code (Standard)

-BP 31 0 0560 PTB4



Installation Recommendations

Table 78:   Preferred series for dynamic application, spiral Back-up Ring  

Type BP, Internal sealing, material PTFE – Metric

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

mm



BACK-UP RING · Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

mm



Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

mm

 



BACK-UP RING · Installation Recommendations

Table 79:  Preferred series for dynamic application, spiral Back-up Ring  

Type BP, Internal sealing, material PTFE – Inch

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

inch



Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

inch



BACK-UP RING · Installation Recommendations

Rod 

Ø

Groove 

Ø

Groove width Radius Back-up Ring  

dimension

TSS Part No. O-Ring 

TSS Part 

No.

O-Ring 

dimension

dN d6 b2 b3 r ID x W x T d1 x d2

inch

 



Installation Recommendations

 H.3 External (Piston) and Internal (Rod) Sealing, Static Applications only

ISO 3601-1 / AS 568 

.
External Sealing/Bidirectional Pressure Internal Sealing/Bidirectional PressureBB

d Nd 6

b2

r

b3

D
N

d 3

r
S m

ax
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D

P

P

S m
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 /
2

P

Table 80:  Installation dimensions for the concave Back-up Ring Type BB,  

External and Internal Sealing, material NBR and FKM – Metric

O-Ring 

Cross-Section-Ø 

in accordance 

with 

ISO 3601-1 

AS 568

Size code 

(dash-no.)

Back-up Ring  

Cross section

Groove dimensions Radial 

clearance

ISO 3601-1 

AS 568

Radial 

height

Thickness Groove diameter Groove width Radius

external internal

d2 W T d3 d6 b2 b3 r S 

mm 

N N

N N

N N

N N

N N



BACK-UP RING · Installation Recommendations

Table 81:  Installation dimensions for the concave Back-up Ring Type BB,  

External and Internal sealing, material NBR and FKM – Inch

O-Ring 

Cross-Section-Ø 

in accordance 

with 

ISO 3601-1 

AS 568

Size code 

(dash-no.)

Back-up Ring  

Cross section

Groove dimensions Radial 

clearance

ISO 3601-1 

AS 568

Radial 

height

Thick-

ness

Groove diameter Groove width Radius

external internal

d2 W T d3 d6 b2 b3 r S 

inch 

N N

N N

N N

N N

N N

ORDERING EXAMPLE

Back-up Ring:

Application:

Bore diameter: N

O-Ring cross 

section:

Back-up Ring 

material:

TSS Article No.

Back-Up Ring (Uncut)
TSS Series No.
Dimension Code
based on ISO 3601/AS 568
Quality Index (Standard)
Material Code (Standard)

-BB P8 0B028 N90

Table 82:  Preferred series for static application, concave Back-up Ring, based on ISO 3601-1 

O-Ring series, Type BB (uncut), Internal sealing, material NBR and FKM – Metric 

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

mm



Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

mm



BACK-UP RING · Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

mm



Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

mm



BACK-UP RING · Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

mm



Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

mm



BACK-UP RING · Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

mm



Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

mm



BACK-UP RING · Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

mm



Installation Recommendations

Table 83:  Preferred series for static application, concave Back-up Ring, based on ISO 3601-1 

O-Ring series, Type BB (uncut), Internal sealing, material NBR and FKM – Inch 

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

inch



BACK-UP RING · Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

inch

4.646



Installation Recommendations

Rod 

Ø

Bore 

Ø

Groove width Radius Back-up Ring dimension TSS Part No. O-Ring 

TSS Part No.

O-Ring 

dimension

dN DN b2 b3 r ID x OD x T d1 x d2

inch



BACK-UP RING · Installation Recommendations

Rod 

Ø

Bore 

Ø
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 J  Guidelines for the Storage of 

Polymer Products Based on  

ISO 2230

Packaging

Temperature

Humidity

Light

Radiation

Ozone

Deformation



Contact with liquids and semi-liquid materials

Contact with metals

Contact with dusting powder

Contact between different products

Rubber-to-metal bonded products

Storage life

Initial storage period

Extension storage period

Assembly

Inspection before extension storage

 
 

 
 

 
 

 

Assessment at the end of the initial period



Table 84: Initial and extension storage periods for unassembled components

Material group Initial storage period Extension storage period
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Local contacts

Europe                                                

Austria – Vienna  (Slovenia) 
+43 (0) 1 406 47 33 
Belgium - Dion-Valmont  (Luxembourg)
+32 (0) 10 22 57 50 
Bulgaria – Sofia 
(Azerbaijan, Belarus, Greece, Romania, Ukraine)
+359 (0) 2 969 95 99 
Croatia – Zagreb  (Albania, Bosnia and Herzegovina,  
Macedonia, Serbia, Montenegro)
+385 (0) 1 24 56 387 
Czech Republic - Rakovnik  (Slovakia)
+420 313 529 111
Denmark – Copenhagen 
+45 48 22 80 80 
Finland – Vantaa  (Estonia, Latvia)
+358 (0) 207 12 13 50 
France - Maisons-Laffitte 
+33 (0) 1 30 86 56 00 

Germany - Stuttgart
+49 (0) 711 7864 0 
Hungary – Budaörs 
+36 (06) 23 50 21 21 
Italy – Livorno 
+39 0586 22 6111 
The Netherlands - Rotterdam 
+31 (0) 10 29 22 111 
Norway – Oslo
+47 22 64 60 80 
Poland – Warsaw  (Lithuania)
+48 (0) 22 863 30 11
Russia – Moscow 
+7 495 627 57 22 
Spain – Madrid  (Portugal)
+34 (0) 91 71057 30
Sweden – Jönköping 
+46 (0) 36 34 15 00 

Switzerland – Crissier
+41 (0) 21 631 41 11
Turkey – Istanbul
+90 216 569 73 00 
United Kingdom - Solihull  (Eire, South Africa)
+44 (0) 121 744 1221

Aerospace Hub Europe, North 
(UK and Nordic Countries)	
+44 (0) 121 744 1221
Aerospace Hub Europe, South & West 
(Continental Europe and Middle East)	
+33 (0) 1 30 86 56 00
Automotive Hub Europe	
+49 (0) 711 7864 0

Americas                                          

Americas Regional 
+1 260 749 9631
Brazil – São José dos Campos
+55 12 3932 7600
Canada Central – Etobicoke, ON
+1 416 213 9444
Canada East – Montreal, QC
+1 514 284 1114
Canada West – Langley, BC
+1 604 539 0098
Mexico - Mexico City
+52 55 57 19 50 05

Asia Pacific                          

Asia Pacific Regional
+65 6 577 1778
China – Hong Kong
+852 2366 9165
China – Shanghai
+86 (0) 21 6145 1830
India – Bangalore
+91 (0) 80 3372 9000
Japan – Tokyo
+81 (0) 3 5633 8008
Korea – Seoul
+82 (0) 2 761 3471

USA, Great Lakes - Fort Wayne, IN
+1 260 482 4050
USA, East - Mt. Juliet, TN
+1 615 800 8340
USA, Midwest - Schaumburg, IL
+1 630 539 5500
USA, Northern California - Fresno, CA
+1 559 449 6070
USA, Northwest - Portland, OR
+1 503 595 6565
USA, Southwest - Houston, TX
+1 713 461 3495

Aerospace Hub Airframe
+1 303 469 1357
Aerospace Hub Distribution & Engineering
+1 260 749 9631
Aerospace Hub East	
+1 610 828 3209
Aerospace Hub West	
+1 310 371  1025
Automotive Hub North America
+1 734 354 1250
Automotive Hub South America	
+55 12 3932 7600

Malaysia - Kuala Lumpur
+60 (0) 3 90549266
Taiwan – Taichung
+886 4 2382 8886
Vietnam – Ho Chi Minh City
+84 8 6288 6407
Singapore and all other countries in South 
and East Asia, Australasia
+65 6 577 1778

Aerospace Hub China	
+86 (0) 21 6145 1830
Aerospace Hub Singapore	
+65 6 577 1778
Automotive Hub China	
+86 (0) 21 6145 1830
Automotive Hub India	
+91 (0) 80 3372 9200

AFRICA, CENTRAL ASIA and MIDDLE EAST              

Africa & Iran (excluding South Africa (see UK))
+41 (0) 21 631 41 11

Central Asia (Armenia, Georgia, Kazakhstan, 
Kyrgyzstan, Tajikistan, Uzbekistan)
+7 495 627 57 22

Middle East and Gulf Region 
+359 (0) 2 969 95 99
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WWW.TSS.TRELLEBORG.COM

facebook.com/TrelleborgSealingSolutions

twitter.com/TrelleborgSeals

youtube.com/TrelleborgSeals

flickr.com/TrelleborgSealingSolutions

Trelleborg is a world leader in engineered polymer solutions 
that seal, damp and protect critical applications in demanding 
environments. Its innovative engineered solutions accelerate 
performance for customers in a sustainable way. The Trelleborg 
Group has local presence in over 40 countries around the world.
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