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Busak + Shamban

Busak + Luyken was founded in 1954 as a Marketing
company to supply O-Rings to the German market. By
1958 Busak + Luyken were distributors of thermoplastic
seals for W.S. Shamban, USA. After the take over of W.S.
Shamban in 1992, the company changed the name to
Busak + Shamban. Since then Busak + Shamban has
grown to world wide network of R&D Centres,
Manufacturing Facilities, Marketing Companies and
Logistic Centres.

In addition Busak+ Shamban has strategic allianceswith
several well-chosen third party suppliers. The sale of
products is carried out with 33 Marketing Companies
world wide.

This enables B + S to satisfy the customer demands and
provide an extensive service, which covers the mass
production to the small quantities market.

Since 1994 the quality assurance system has been
approved to ISO 9001 an in addition since 2000 to QS
9000.

Most of the group members and partners are also
approved to the ISO 9000 and following standards.

Source: Ohrmann Montagetechnik GmbH,
Möhnesee, Germany

With the state-of the art laboratories as well as the three
R&D centres, B + S is able to develop new materials and
proprietary seals.

Busak + Shamban has developed surface treatments for
elastomer O-Rings, offering a variety of high-quality
methods to reduce friction.

The co-operation with German companies for the
production of automatic assembly equipment and for
surface technology serves as a basis for this knowledge.

In 1999Busak+Shambanwas acquired by the TIGroup.
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Skega Seals AB, Sweden

SkegaABwas founded in1932andat that time it was one
product only; heavy duty rubber gloves.

In 1948 the O-Ring was introduced on the Swedish
market when Skega started the manufacturing of special
O-Rings for the Swedish Air Force, and today 120 million
O-Rings are produced each year.

Quality assurance has been a fundamental part of the
business for several years. Since 1989 the quality
assurance system has been approved to ISO 9001.

In addition to the ISO 9001 requirements, the quality
system has since 1999 been third party approved to
QS-9000.

The Management System is certified to SS EN ISO 14001
since December 1999.

The environmental work is considered to be one of the
most important issues, which means that the
environmental effects of the business are constantly
reduced, from the choice of material and all the way
through the production line to the end of the product’s life.

Most material groups are handled in the laboratory,
which includes a variety of test equipment.
However, Skega is more and more concentrating on high
performance EPDM and FKM materials.

Especially low temperature materials according to
airforce standards can be offered.

The production is mainly focused on injection
manufacturing and machinery. The company has its own
in-house tool design. Since 1999 the designers and tool
workshop have been working with 3D Design Software.

In 1996 Skega Seals AB was acquired by the TI Group.
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Dowty O Rings

Dowty O Rings was set up in 1961 to produce high
volumes of elastomeric O-Rings. With 40 years of
experience in producing premium quality elastomeric
O-Rings, Dowty O Rings produces and sells over one
billion O-Rings each year.

Dowty’s expertise lies in providing customised solutions
for an extensive range of automotive and industrial
applications including:

Automotive

� Fuel Injection Systems

� Fuel Line Connectors

� Antilock Braking Systems

� Air Conditioning Systems

� Diesel systems

� Steering and Transmission Systems

Industrial

� Hydraulics and Pneumatics

� Water and Gas supply systems

� Compressors and Vacuum Systems

With a strong reputation built on performance, reliability
& value, together with QS 9000 & ISO 140001
accreditation, Dowty O Rings is committed to continuous
improvement, competitive performance and the goal of
zero defect culture.

Dowty offers material design and development, in-house
material compounding and testing.

The company houses a fully equipped testing laboratory
and canprovide full support through in-house tool design
and manufacture.

The company is committed to lean manufacturing
initiatives in its drive for zero defect quality supplies,whilst
offering better service reliability at an advantageous
price.

In 1990 Dowty O Rings was acquired by the TI Group.
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Table III Chemical Compatibility Guide

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Acet Aldehyde U U - B U U U U -

Acet Amide - - A A U A A A B

Acetyl Acetone U U U A U U U U U

Acetyl Chloride U U U U A A U U U

Acetic Acid C U B A C C C C B

Acetic Acid Chloride U U U U A A U U U

Acetic Acid Vapors U U C A U C U U U

Acetic Acid, 96-99.5%
(Glacial)

U U U B U U U U B

Acetic Anhydride U U C B U C U U B

Acetone U U U A U U U U U

Acetophenone U U U A U U U U U

Acetylene Gas A - B A A A A A B

Acetylene Tetrabromide - U B A A - U U -

Acrolein U U C A U - C C -

Acrylonitrile U U U U U U U U U

Adipic Acid U U A A A A A A A

Adipic Aciddiethylester - - - A U - U U -

Aero Lubriplate A A A U A A A A B

Aero safe 2300 U U U A U U U U U

Aero safe 2300 W U U U A U U U U U

Aero Shell 1 AC
Grease

A A B U A A A A B

Aero Shell 17 Grease A A B U A A A A B

Aero Shell 7 A Grease A A B U A A A A B

Aero Shell 750 B U U U A B B B U

Aero Shell Fluid 4 B B U U A A A A U

Aerozene 50
(50% Hydrazine,
50% UDMH)

- U U A U U U U U

Air A A A A A A A A A

Alcohol (Methanol) U U A A U A A A A

Alkyl Arylsulphonic Acid U U C A U U C C U

Alkyl Benzene U U U U A A U U U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Allyl Alcohol
(2-Propene-1-ol)

U U A A B U B B U

Allyl Chloride
(3-Chloro-1-Propene)

- U U U - - U U A

Allyl Ketone U U C A U U U U B

Aluminium Acetate U U B A U U B B U

Aluminium Bromide A U A A A A A A A

Aluminium Fluoride - U A A A A A A B

Aluminium Nitrate U U A A A - A A B

Aluminium Phosphate A U A A A A A A A

Aluminium Sulfate U U A A A A A A A

Aluminium-Potassium-
sulfate Solution

- - - A - - - - -

Aluminum Chloride
Solution

A C A A A A A A B

Aluminum Hydroxide
Solution

U U A A A A A A A

Aluminum Sulphate
Solution

U - A A A A A A A

Ambrex 33 (Mobile) A B B U A U A A U

Ambrex 830 (Mobile) A A B U A A A A B

Amines, Primary
(such as Methyl, Ethyl,
Propyl, Allyl)

U U U A U U U U C

Aminoacetic Acid U U A A A U B B U

Ammonia - Lithium U U U B U U B B U

Ammonia (gas) U U A A U U A A A

Ammonia (gas, hot) U U B B U U U U U

Ammonia (liquid) U U - A U - B B -

Ammonia Solution U U - A U - B B -

Ammonia, anhydrous U U A A U U A A B

Ammonia, aqueous
Solution

U U A A U U C C C

Ammonium Acetate - U B A U - A A -

Ammonium Carbonate - U B A U - A A -

Ammonium Carbonate
Solution

- - B A - - U U -

Ammonium Chloride B U A A A A A A A



O-Ring

15

CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Ammonium Chloride
Solution

- - A A - - A A -

Ammonium Fluoride U U B A B B A A A

Ammonium Hydroxide U U A A U - U U -

Ammonium Hydroxide
Solution

U U A A U - U U -

Ammonium Nitrate
Solution

U - A A - - A A -

Ammonium Nitrite - - B A - - A A B

Ammonium Phosphate,
monobasic, etc.

- - A A - - A A A

Ammonium Sulfate
Solution

U U A A U B A A B

Ammonium Sulfide U U B A U B B B B

Ammonium
Thiocyanate

- B - A - - A A A

Amyl Acetate U U U A U U U U U

Amyl Alcohol U U B A B B B B U

Amyl Borate - - A U - - A A -

Amyl Chloride U U U U A B U U U

Amyl Naphtalene U U U U A A U U U

Anderol L-774 A U U U A A A A U

Aniline Chlorohydrate U U B B B B B B U

Aniline Liquid U U U A U U U U U

Animal Fats A A B B A A A A B

Anisole U U U U U U U U U

Antimony Chloride B U B A A A A A B

Antimony Chloride, dry B B A A A A A A A

Aqua Regia (Nitric
Acid/Hydrochloric Acid)

U U U U U U U U U

Argon Gas A A A A A A A A A

Aromatic Fuels (up to
50% Aromatic)

B B U U A A A A U

Aromatic Hydrocarbons
(100% Aromatic)

U U U U A A U U U

Arsenic Acid C C A A A A A A A

Arsenic Acid Solution C C A A A A A A A

Asphalt, Emulsion B B B U A B B B U

ASTM Test Fuel A B A B U A A A A U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

ASTM Test Fuel B U U U U A A A A U

ASTM Test Fuel C U U U U A B B B U

ASTM-Oil IRM 902 A B B U A A A A B

ASTM-Oil IRM 903 A B U U A A A A B

ASTM-Oil No.1 A B B U A A A A A

ASTM-Oil No.2 A B B U A A A A B

ASTM-Oil No.3 A B U U A A A A B

ATM-Brake Fluid
(Glycolbased)

U U B A U A U U A

Automatic-Transmission
Fluid

U A B U A A A A B

Automotive Gasoline C B U U A A A A U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Barium Carbonate - A - A A A A A A

Barium Chloride
Solution

U A A A A A A A A

Barium Hydroxide
Solution

U U A A A A A A A

Barium Nitrate Solution U A A A A A A A A

Barium Sulfate A A A A A A A A A

Barium Sulfide Solution U A A A A A A A A

Battery Acid
(Sulfuric Acid Diluted)

U U U A A U U U U

Beef Tallow C - B U A B A A B

Beer U C A A A A A A A

Beet Sugar Sap U - B A A A A A A

Benzaldehyde U U U B U U U U B

Benzenesulfonic Acid U U B - A B U U U

Benzine (Gasoline) C B U U A A A A U

Benzine 50 / Benzene
30 / Ethanol 20

U U U U B B U U U
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Benzine 50 /
Benzene 50

U U U U B B U U U

Benzine 60 /
Benzene 40

U U U U B B U U U

Benzine 70 /
Benzene 30

U U U U A A B B U

Benzine 80 /
Benzene 20

U U U U A A B B U

Benzoic Acid, Solution B U B B A A B B B

Benzol (Benzene) U U U U B B U U U

Benzophenone U U - B A A - - -

Benzyl Alcohol U U B B A B U U B

Benzyl Chloride U U U U A A U U U

Biphenyl U - U U A B U U U

Bitumen U B U U A A U U U

Black Liquor U U B B B - B B -

Blast Furnace Gas B U U U A B U U A

Bleach Solution U U U A A B U U U

Bleaching Powder
Solution

U U B A A B C C B

Boiler Feed Water U U C A B B B B C

Bone Oil A A U U A A A A U

Borax (Sodiumborate) A U B A A A B B A

Borax Solutions U U U A B B B B B

Boric Acid U B B A A A A A A

Brake Fluids U U B A U U U U U

Bromine U U U U B B U U U

Bromine Solution in
Water

U U U U A B U U U

Bromine Vapour U U U U B B U U U

Bromobenzene U U U U A B U U U

Bromochloro Trifluoro
Ethan

U U U U A B U U U

Bunker Oil A B U U A A B B B

Butadiene U U U U B B U U U

Butandiol - U B A U U A A U

Butane A B B U A A A A U

1-Butanethiol U - U U A U U U U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Butanole U U B B A A A A B

Butantriol A B B A A A A A A

Butene U B U U A B B B U

Buthylphenol U U U U B - U U U

Butter B B B B A A A A B

Buttermilk U A A A A A A A A

Butyl Acetate U U U b U U U U U

Butyl Acrylate U - U U U U U U -

Butyl Alcohol U U B A A A A A B

Butyl Amine U U U - U U U U C

Butyl Benzoate U - U A A A U U -

Butyl Carbitol U - C A C U U U U

Butyl Cellosolve U U C A U U C C -

Butyl Diglycol - - - A A - A A -

Butyl Ether U U U U U U U U U

Butyl Phthalate U U U A U A U U A

Butyl Pyrocatechol U - - B A B U U -

Butyl Stearate - A U U A B B B B

Butylene b B C U A A A A U

Butyraldehyd U - U B U U U U U

Butyric Acid U U C U A B B B U

Butyric Acid Butyl Ester U - U B B B U U -

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Calcium Acetate U B B A U U B B U

Calcium Bisulfate - A - A A A A A A

Calcium Bisulfide
Solution

C C B A B C B B C

Calcium Carbonate - A A A A - A A A
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Calcium Carbonate
Slurry

U U A A A A A A A

Calcium Chloride B B A A A A A A A

Calcium Chloride,
brine

U B A A A A A A A

Calcium Cyanide - - A A - - A A A

Calcium Hydroxide
Solution

U B A A A A A A A

Calcium Hypochlorite
Solution

U U B A A A C C B

Calcium Nitrate B B A A A A A A B

Calcium Oxide U A - A A A A A B

Calcium Phosphate
Slurry

U U B A A A A A A

Calcium Silikate - - A A A - A A -

Calcium Sulfate - A - A A A A A A

Calcium Sulfide U A A A A A A A B

Calcium Sulfite U A A A A A A A A

Calcium Thiosulfate U A A A A A B B A

Caliche Solution
(Sodium Nitrate)

U B B A A A B B B

Campher U U B U B U A A U

Campher Oil - - U U B - A A -

Cane Sugar Sap U - - A A A A A A

Carbitol - U B B B B B B B

Carbolic Acid (Penole) U C U B A A U U U

Carbolineum U U - B A U B B U

Carbon Dioxide, dry B U B B A B A A B

Carbon Dioxide, wet U U B B A B A A B

Carbon Disulfide U U U U A C U U U

Carbon Monoxide A A B A B B A A A

Carbonic Acid U B B A A B A A B

Carboxylic Acids - A A A A A A A A

Casein - - A B A A A A A

Castor Oil A A A B A A A A A

Cellosolve
(2-Ethoxyethanol)

U U U B U U U U U

Cellulose U B B B U B B B B

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Cellulose Acetat - A U B U - A A A

Chile Salpetre
(Sodium Nitrate)

U B B A A A B B B

Chinawood Oil - C B U A A A A U

Chloracetic Acid U U U A U B U U U

Chloracetic Acid Ethyl
Ester

U U U U A B U U U

Chloric Acid U U U B B U U U U

Chloride of Lime U U U A A A U U B

Chlorine Dioxide U - U C A B U U -

Chlorine gas,
anhydrous

- - C A A - C C -

Chlorine Water U U U B A U U U U

Chlorine, liquid U U U B A C U U U

Chloro Aamine U U A A U U A A U

Chloro Acetaldehyde U U U A U C U U U

Chloro Acetone B U U A U U U U U

Chloro Benzene U U U U B B U U U

Chloro Bromo Methane U U U B B B U U U

Chloro Butadiene U U U U B B U U U

Chloro Methyl Ether U U U C U U U U U

Chloro Naphthalene U U U U A B U U U

Chloro Sulfonic Acid U U U C U U U U U

Chloroform U U U U B C U U U

o-Chlorophenol U U U U A U U U U

Chlorothene U U U U B B U U U

Chlorotoluene U U U U A B U U U

Chrome Alum U - A A A - A A A

Chromic Acid U U U C A C U U C

Chromo sulfuric Acid U U U U A U U U U

Cider U U B A B A A A B

Citric Acid U U A A A A A A A

Citrous Oils - U B U A - B B B

Coal Tar - U - U B A B B B

Cobalt Chlorite B B A A A A A A B

Coca-Cola U B B A B A A A A
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Cocoa Butter - B B U A B A A C

Coconut grease A B B U A A A A A

Coconut Oil A A B U A A A A A

Coconut, Fatty Acid A A B U A A A A A

Cod-liver Oil A A B B A A A A B

Coffee U U A A A A A A A

Coffee Extract U U A A A A A A A

Coke Oven Gas U U U U A B U U B

Copper Acetate
Solution

U U C B U U U U U

Copper Ammonium
Acetate

U U C B U U U U U

Copper Chloride,
Solution

U B B A A A A A A

Copper Cyanide A B A A A A A A A

Copper Fluoride U - B A A U B B U

Copper Nitrate U U B A A U B B U

Copper Sulfate
(Blue Vitriol) Solution

U U A A A A A A A

Corn Oil B A B U A A A A B

Cotton Oil A A C C A A A A A

Cottonseed Oil A A B U A A A A B

Cresol U U U U A C U U U

Cronton Aldehyde U U U A U U U U U

Crude Oil - U U U A A B B U

Cumene U U U U A U U U U

Cuprous Ammonia
Acetate Solution

U U U A U U U U U

Cyanic Acid U - B A A B B B -

Cyanic Acid Solution U - B A A B B B -

Cyclo Hexane B A C U A A A A U

Cyclo Hexanole - - U U A A B B -

Cyclo Hexanone U U U U U U U U U

Cyclo Hexylamine U U U C U U U U U

p-Cymene U U U U A B U U U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

DDT Solutions
(Kerosene Solvent)

B B C U A A A A U

DDT Solutions
(Toluene Solvent)

U U U U A A U U U

Decalin
(Decahydronaphtalene)

B U U U A A U U U

Decane A U U U A A A A B

Dextrin U U A A A A A A A

Dextrose B B - A A A A A A

Diacetone - B - A U U - - -

Diacetone Alcohol U U B A U U U U U

1.2-Diaminoethane U U B A U U B B U

Diamylamine U U U A U U U U U

Diazinone - - U U B B U U U

Dibenzyl Ether C B - B C - U U B

Dibenzyl Sebacate U B U B B U U U U

Dibromo Difluoro
Methane

U U U B - U U U U

Dibromo Methyl
Benzene

U U U U A B U U U

Dibutyl Amine U U U U U U U U U

Dibutyl Ether U U U U U U U U U

Dibutyl Phthalate U - U B C B U U C

Dibutyl Sebacate U U U B B B U U B

Dichloro Acetic Acid U U U U U - U U U

Dichloro Acetic Acid
Methylester

U U U A U U U U U

Dichloro Benzene U U U U A B U U U

Dichloro Butane U U U U A B B B U

Dichloro Butylene U U U U B U U U U

Dichloro Ethane U U U U B U U U U

Dichloro Ethylene - U U U B - U U U

Dichloro Methane U U U U B B U U U

Dichloro Pentane U U U U A C U U U

3,1-Dichloropropene - U U U - - U U A

Dichloro Iso-Propylene
Ether

U B U U U U U U U
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Dicyclo Hexyl Amine U U U U U U U U U

Diesel Fuel U B U U A A A A U

Diesel Oil B A U U A A A A U

Diethanol Amine U U U B U U U U U

Diethyl Amin U U U B U U U U B

Diethyl Aniline U U U A U U U U U

Diethyl Benzene U U U U A A U U U

Diethyl Carbonate U U U U A B U U U

Diethyl Ether U B U U U U U U U

Diethyl Formaldehyde U U U A U U U U U

Diethyl Hydrazine U U C A U U C C U

Diethyl Maleate U U C A U U C C U

Diethyl Sebacate U U U B B B U U B

Diethyl Sulfate - U - - U - U U U

Diethylene Glycol U U A A A A A A B

Diethylene Triamine U U U A U U U U U

Diglycolic Acid U - B A A U U U U

Dihexyl Phthalic Acid
Ester

U - U - U - U U U

1,4-Dihydroxybenzene B - U B U B U U U

Dihydroxy Tartaric Acid
(Tartaric Acid)

U U A B A A A A A

Di-Isobutyl Ketone U U U A U U U U U

Di-Isobutylene U U U U A C B B U

Di-Isooctyl Sebacate U U U B B U U U U

Di-Isopropyl Benzene U U U U A A U U U

Di-Isopropyl Ketone U U U A U U U U U

Dimethyl Amine U U U B U U U U U

Dimethyl Aniline U U U B U U U U U

Dimethyl Ether U B U B U U U U U

Dimethyl Formamide U U U B U B B B B

Dimethyl Hydrazine - - B A U U B B U

Dimethyl Ketone U U U A U U U U U

Dimethyl Phenol - - U U U U U U U

Dimethyl Phthalate U U U B B B U U -

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Dimethylbutane A - B U A A A A U

Dinitro Toluene U U U U U U U U U

Dinitrogen Oxid A A A B A A A A A

Dioctyl Amine U U U A U U U U U

Dioctyl Phthalate U B U B B B U U B

Dioctyl Sebacate U B U B B U U U U

Dioxane U U U B U U U U U

Dioxolane - U U B U U U U U

Dipentene U U U U A U B B U

Diphenyl U U U U A B U U U

Diphenyl Ether U U U U B B U U U

Diphenyle Oxide - U - U A B U U U

Dipropylene Glycol B B B B B B B B B

Dithionite - - B A A U B B U

Divinyl Benzene U U U U A B U U U

DMT (Dimethyl
Terephthalate)

U U U A A B U U U

DNCB
(Dinitrochlorobenzene)

U U U U A B U U U

Dodecanol - - A B A - B B -

Domestic Fuel Oils A A B U A A A A U

Dowtherm A U U U U A B U U U

Dowtherm E U U U U A B U U U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Epichlor Hydrin U U U B U U U U U

Essential Oils U B U U B B U U U

Ethane A B B U A A A A B

Ethanol Amine U U C B U U C C C

Ether U U U C U U U U U

Ethyl Acetate U U U B U U U U U
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Ethyl Acrylate U U U - U U U U U

Ethyl Alcohol, Ethanol U U A A U A A A B

Ethyl Benzene U U U U B B U U U

Ethyl Bromide U U U U A A B B U

Ethyl Cellulose U U B B U U B B U

Ethyl Chloride U U B B B A U U U

Ethyl Chloro Acetate - U B B A U B B U

Ethyl Hexanole U U A A A A A A B

Ethyl Oxalate U A U B A B U U U

Ethyl Pentachloro
Benzene

U U U U A B U U U

Ethyl Pyridine U U U A U U U U U

Ethyl Sulfate
(Diethyl Sulfate)

U U A A U C U U A

Ethylene B B C U A A A A U

Ethylene Bromide U U U C A C U U U

Ethylene Chloride - - B B B - - - U

Ethylene Chlorohydrin U U B B U B U U U

Ethylene Diamine U U U A U U U U U

Ethylene Dibromide U U U U A C U U U

Ethylene Dichloride U U U U A C U U U

Ethylene Glycol C B B A A A A A C

Ethylene Glycol Ethyl
Ether (Cellosove)

U U U B U U U U U

Ethylene Oxide U U U b U U U U U

Ethylene Silicate - B A A A A A A -

Ethylene Trichloride U U U C b B U U U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Fats (animal/vegetable) A A A U A A A A B

Fatty Acids A A B U A A B B B

Ferric Chloride Solution - A B A A A A A B

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Ferric Nitrates B B A A A A A A B

Ferric Sulfate (Ferric
Vitrinol)

B B A A A A A A B

Ferric Sulfate Solution - A A A A A A A B

Fir Oil U B U U A A B B U

Fish Oil A B B U A A A A U

Fluorine U - - U C U U U U

Fluoro Benzene U - U U B B U U U

Fluorosilicic Acid - - B A A U B B U

Formaldehyde
(Formalin-Solution)

U U U A U U C C C

Formaldehyde
(Methanal)

U U U A B U B B B

Formamide - U U B B - B B -

Formic Acid U U B B U U U U U

Freon 11 - U U U B B A A U

Freon 112 - B B U B B B B U

Freon 113 - B A U B U A A U

Freon 114 - A A A B B A A U

Freon 114 B2 - B B U B B B B U

Freon 115 - B A A B B A A U

Freon 12 - B A B B U B B U

Freon 13 - B A A B U A A U

Freon 13 B1 - B A A B U A A U

Freon 134 a - - - A - - A - -

Freon 14 - A A A B B A A U

Freon 142 b - - A A U - A A U

Freon 152 a - - A A U - A A -

Freon 21 U B B U U B U U U

Freon 218 - - A A A - A A -

Freon 22 B U A A U U U U U

Freon 31 - B A A U B U U U

Freon 32 - B A A U B A A U

Freon 502 - - A A B - B B A

Freon BF - U B U A - B B U

Freon C316 - - A A - - A A U
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Freon C318 - - A A B B A A U

Freon MF - B U U B - B B U

Freon PCA - A A U B - A A U

Freon TA - A A A U - A A A

Freon TC - A A B A - A A U

Freon TF - A A U A U A A U

Freon TMC - B B B A - B B U

Freon T-P35 - A A A A - A A A

Freon TWD602 - A B A A U B B -

Fruit Juices U U B A B A B B A

Fumaric Acid U - B - A A A A B

Furan U U U U U U U U U

Furfural
(Furfurylaldehyde)

- C - - - - C C -

Furfurylalcohol - C - - - - - - -

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Gallic Acid U U B B A A A A A

Gas Oil A A B U A A A A B

Gasoline / Alcohol Mix U U U U B U b B U

Gasoline, 100 Octane U B U U A A A A U

Gasoline, 130 Octane U B U U A A A A U

Gasoline, Aromatic U A U U A A A A U

Gasoline, Ethyl and
Regular

U B U U A A A A U

Gasoline, Refined U B U U A A A A U

Gasoline, Sour U B U U A A A A U

Gasoline, with
Mercaptan

U B U U A A A A U

Gelatin U U A A A A A A A

Generator Gas B A B U A B A A B

Glaubers Salt U U B B A A U U b

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Glucose solution U U A A A A A A A

Glucose, aqueos C A A A A A A A A

Glycerin (Glycerol) U U A A A A A A A

Glycerol U U A A A A A A A

Glycerol Chlorohydrin - - U B B - U U -

Glycerol Triacetate
(Triacetin)

U U B A U U B B B

Glycerol Trinitrate
(Nitroglycerin)

U U B A A U U U U

Glycine U U A A A U B B U

Glycol, Diethylene U U A A A A A A A

Glycol, Ethylene U B A A A A A A A

Glycol, Propylene U U A A A A A A A

Glycolic Acid U U B A B A A A A

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

HEF-3 U U U U A B B B U

Helium Gas A A A A A A A A A

Heptane A B B U A A A A C

Hexa Fluoro Silicic Acid U U B B
A/
B

- B B U

Hexachloro Acetone U U U A U U U U U

Hexachloro Butadiene U B U U A U U U U

Hexachloro
Cyclohexane (Lindane)

U B U U A U - - U

1-Hexadecanol - - A A - - A A -

Hexaldehyd - U B A U U U U B

Hexalin, Cyclohexanol - - B U A A A A U

Hexamine U U U A U U U U U

Hexanal
(Capronaldehyde)

U U - B U U - - B

Hexane A B B U A A A A C

Hexanetriol B U B A A A A A A
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Hexene A B B U A A B B U

Hexyl Alcohol U U B B A B A A B

Hydrazine C U B A C B B B U

Hydrazine Hydrate C U B A C B B B U

Hydrobromic Acid U U U A A C U U U

Hydrochlorique Acid
(Muriatic Acid) 37%

U U U B A U U U U

Hydrocyanic Acid U - B A A B B B -

Hydrofluoric Acid (cold) U U U B b U U U U

Hydrofluoric Acid (hot) U U - U U U U U U

Hydrogen Chloride
Gas

- - C A A U U U U

Hydrogen Fluoride U U U B - U U U U

Hydrogen Peroxide,
concentrated

U U U U A B U U B

Hydrogen Sulfide U U B A A U C C U

Hydrogen, Gas B A A A A C A A C

Hydrogene Bromide,
anhydrous

U U U U A U U U B

Hydrogensulfite Leach B U B A A - U U -

Hydroquinone B - U B U B U U U

Hydroxy Acetic Acid U U U A U U U U B

Hydroxyl Amine - - - A A A A A A

Hydroxyl Amine Sulfate - - B A A A A A A

Hypochlorous Acid U - U B A - U U -

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Ink A A A A B A A A A

Iodine - - U B A A B B -

Iodine tincture U U B B A B B B B

Iodoform - - - A A - - - -

Iodoform - - - A A - - - -

Iso-Butane A A U U A A A A U

Iso-Butyl Alcohol U U A A B A B B A

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Iso-Butyl Methyl Ketone U U U A U U U U U

Iso-Butylene U U U U A A A A U

Iso-Butyraldehyde U U U A U U U U U

Iso-Cyanate - - - A - - - - -

Iso-Dodecane U U B U A A A A U

Iso-Octane A B B U A A A A U

Iso-Pentane A B U U A A A A U

Iso-Propyl-Acetate U U U B U U U U U

Iso-Propyl-Alcohol U U B A A A B B A

Iso-Propyl-Benzene U U U U A B U U U

Iso-Propyl-Chloride U U U U A B U U U

Iso-Propyl-Ether U U U - U U U U U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Jet Fuel JP3 B B U U A A A A U

Jet Fuel JP4 B B U U A B A A U

Jet Fuel JP5 B B U U A B A A U

Jet Fuel JP6 B B U U A B A A U

JP3 (Fuel) U B U U A A A A U

JP4 (Fuel) U B U U A B A A U

JP5 (Fuel) U B U U A B A A U

JP6 (Fuel) B B U U A B A A U

JPX (Fuel) - - B U U U A A U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Kerosene C B U U A b A A U

Ketchup U B A A A A A A A



O-Ring

23

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Lactams U U C U U U U U U

Lactic Acid U B A B A A B B B

Lanolin A A B U A A A A B

Latex U U A A A A A A A

Laughing Gas (N2O) A A A B A A A A A

Lavender Oil B U U U A B B B U

Lead Acetate Salt
Solution

U U U A U U C C U

Lead Arsenate - A - A - - A A A

Lead Nitrate - U B A A A A A B

Lead Nitrate Solution - - A A - A A A B

Lead Sulfate U A A A A A B B B

Lemon Juice U - B A A - A A A

Ligroin - B B U A A A A U

Lindol U U U A U C U U C

Linoleic Acid - B - U B - B B B

Linseed Oil B B B C A B A A B

Liqueurs B B A A A A A A A

Lithium Bromide Brine U U A A A A A A A

Lithium Chloride U U A A A A A A A

Lithium Hydroxide U U U A C U U U U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Machinery Oil
(mineral)

A A B U A A A A B

Maganese Chloride
(Solution)

U U A A A A A A A

Magnesium Acetate
Solution

U U U A U U U U U

Magnesium Chloride
Solution

- U A A A A A A A

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Magnesium Hydroxide
(Solution)

U U B A B B B B B

Magnesium Silicate
(Talcum)

A A A A A A A A A

Magnesium Sulfate
(Epson Salts)

U U A A A A A A A

Maleic Acid C C B A A b B B C

Maleic Anhydride U - U U B - U U -

Malic Acid U U B B A A A A B

Margarine A B B U A A A A B

Mayonaise - U U U U U A A A

Menthol U U B B A U B B U

Mercaptans U U U A U U U U U

Mercuric Chloride
Solution

- - A A A A A A A

Mercury A A A A A A A A A

Mercury Nitrate - - A A - - A A A

Mesityl Oxide U U U A U U U U U

Methacrylic Acid U U U B U U U U U

Methanal U U U A B U B B B

Methane A U B U A B A A B

Methanol U U B A U A B B A

Methoxy Benzene U U U U U U U U U

Methoxy Butanol - - B B A - A A -

Methyl Acetate U U B B U U U U U

Methyl Acetoacetate U U C B U U U U U

Methyl Acrylate U U U B U U U U U

Methyl Alcohol U U B A U A B B A

Methyl Amine U U U A U U U U U

Methyl Aniline U U U B B - U U -

Methyl Bromide U U U U A A U U U

Methyl Butyl Ketone U U U A U U U U U

Methyl Carbonate U U U U U B U U U

Methyl Cellosolve U U U B U U U U U

Methyl Cellulose U B B B B U B B B

Methyl Chloride U U U U B B U U U

Methyl Cyclopentane U U U U B B U U U
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Methyl Ethyl Ketone U U U B U U U U U

Methyl Formate - - U B U - U U -

Methyl Glycol U U U B U U U U U

Methyl Glycol Acetate
(Ethyleneglycol)

U U U B U - U U B

Methyl Iso-Butyl Ketone U U U B U U U U U

Methyl Iso-Propyl
Ketone

U U U B U U U U U

Methyl Methacrylate U U U U U U U U U

Methyl Methacrylic Acid
Ester

U U U U U U U U U

Methyl Oleate - - - B A B U U -

2-Methylpentane+A2 A U - U A U A A U

3-Methylpentane A U - U A U A A U

Methyl Phenyl Ether
(Anisole)

U U U U U U U U U

Methyl Pyrrolidone - U - A U - U U B

Methyl Salicylate - - U B - - U U -

Methylene Chloride U U U U B C U U U

Milk U B A A A A A A A

Milk of Lime U U B A B B U U B

Mine Gas (Methane) A U B B A A A A A

Mineral Oil A A B U A A
A/
B

A/
B

B

Mineral Spirits c B C U A A A A U

Molasses U U B A A A A A A

Monobromo Benzene U U U U B U U U U

Monochloro Benzene U U U U B B U U U

Monochloroacetic Acid U U U A U U U U U

Monochloroacetic Acid
Ethyl Ester

U U U B U U U U U

Monoethanol Amine U U U B U U U U U

Mononitro Chloro
Benzene

U U U U A A U U U

Morpholine U U C B - - U U U

Muriatic Acid (HCl)
(Hydrochloric Acid)

U U - B A - U U U

Muriatic Acid (HCl),
diluted

U U B A A - B B B

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Naphtha B B U U A B U U U

Naphthalene U U U U A B U U U

Naphthenic Acid - - U U A A B B -

Naphtolen ZD U - U U A - B B U

Natural Gas A B B U A A A A U

Neats Foot Oil A A U B A A A A B

Neon Gas A A A A A A A A A

Nickel Acetate U U B A U U B B U

Nickel Chloride C C B A A A A A A

Nickel Nitrate - - A A A - A A A

Nickel Sulfate U C A A A A A A A

Nitrating Acids U U U A U U U U U

Nitric Acid,
concentrated

U U U U B U U U U

Nitric Acid, fuming U U U U B U U U U

Nitro Benzene U U U U U U U U U

Nitro Glycerin U U C A A U U U U

Nitro Glycol U U B A A U U U U

Nitro Methane U U U B U U U U U

Nitro Propane U U U B U U U U U

Nitro Toluene U U U U U U U U U

Nitrogen Gas A A A A A A A A A

Nitrogen Tetroxide U U U U U U U U U

Nonanol - U - A A - U U B

Nut Oil A B B U A A A A B

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Octadecane B B B U A A A A U

Octal U B U B B C U U C
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Octane U U U U A B B B U

Octanol (Octylalcohol) U U B A A B B B B

Octylcresol U U U U B U C C U

Oil of Turpentine U U U U A B B B U

Olefin, crude A A U U A A A A U

Oleic Acid - - U U A - A A U

Oleic Alcohol U U A A A U A A U

Oleum (Sulfuric Acid,
0 to 50%)

U U U A A U U U U

Olive Oil A U B U A B A A B

Ortho Dichloro
Benzene

U U U U A B U U U

Oxalic Acid - - B A A A B B B

Ozone B A B A A A B/C U A

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Palm Kernel Oil A - A U A - A A -

Palm Oil A A U U A A A A U

Palmitic Acid U B B C A A B B U

Para Dichloro Benzene U U - U A B U U U

Paraffin A B A U A A A A B

Paraffin Oil A B A U A A A A B

Peanut Oil A A U U A A A A B

Pectin A A A A A A A A A

Penta Chloro Diphenyl U U U U C U U U U

Penta Chloro Phenol - U - B - - U U U

Pentane A U B U A U A A U

Pentanol U U A A B A B B U

Perchloric Acid U U B B A C U U U

Perchloro Ethylene U U U U B B U U U

Petroleum B B B U A B A A B

Petroleum Ether A B B U A B A A U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Phenol C U U U B - U U U

Phenyl Benzene - U U U B - U U -

Phenyl Ether U U U U U U U U U

Phenyl Hydrazine U U U U B U U U U

Phosphine U U B A B U U U -

Phosphor Trichloride U U U A A - U U U

Phosphoric Acid - U U B A C U U C

Phosphoric Acid 45% C U B A A A B B B

Photgraphic
Developing Bath

- B A B A A A A A

Phthalic Acid - - B A B - B B A

Phthalic Anhydride - - - A - - - - -

Picoline, alpha - - - A U - - - -

Picric Acid, Aqueous
Solution

- B A B A B B B -

Pine Oil A A U U A A B B U

Pineapple Juice U U A A A A A A A

Pinene U B B U A B B B U

Piperidine U U U U U U U U U

Polyvinyl Acetates - - B A U - - - -

Potassium Acetate U B B A B U B B U

Potassium Aluminium
Sulfat

- - - A - - - - -

Potassium Bicarbonite U U A A A A A A B

Potassium Bisulfate U U B A A B A A B

Potassium Borate C U B A A B A A B

Potassium Bromate C U B A A B A A B

Potassium Bromide U U B A A U A A U

Potassium Carbonate C U B A A A A A A

Potassium Chlorate U U B A A - U U -

Potassium Chloride C C B A A A A A A

Potassium Chromate U U B A A - B B -

Potassium Cyanide U U B A A A A A A

Potassium Dichromate U C B A A U A A B

Potassium Hydroxide
(Solution 50%)

U U B A C C B B C

Potassium Hydroxide,
Potassium Lye

U U B A U U B B U
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Potassium Hypochlorite
(Javelle Water)

U U - B A B B B B

Potassium Iodide U U B A A A A A A

Potassium Nitrate C C B A A A B B A

Potassium Perchlorate U U B A A - U U -

Potassium
Perfluoroacetate

- - B A U U B B -

Potassium
Permanganate

C B B A A U U U U

Potassium Persulfate U U B A A U U U U

Potassium Phosphate - - - A A - A A U

Potassium Sulfate U C B A A B A A B

Potassium Sulfite U C A A A A A A A

Propane B B B U A B A A U

Propanol U U A A A A B B B

2-Propanone (Acetone) U U U A U U U U U

2-Propene-1-ol U U A A A U B B U

Propinyl Alcohol U - A A A - A A -

Propion Aldehyde U U U A U U U U U

Propionic Acid C U B - A U A A U

Propyl Acetate U U U B U U U U U

Propyl Acetone U U U A U U U U U

Propyl Amine U U U U U U U U U

Propyl Nitrate U U U B U U U U U

Propylene U U U U A B U U U

Propylene Dichloride - - - U - - U U U

Propylene Glycol U U A A A - A A -

Propylene Oxide U U U B U U U U U

Pyridine U U U U U U U U U

Pyrrole U U U U U B U U B

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Rapeseed Oil B B B U A B B B U

Roast Gas (dry) A - B A A A A A A

Rosin (Colophony) U U A A A A A A A

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Salicylic Acid - A A A A - B B -

Sea Water U U B A B A A A B

Sewage - - B A A A A A A

Silcone grease A A A A A A A A U

Silicic Acid U - B A A - A A -

Silicon Dioxide - A - A A - A A A

Silicone Oil A A A A A A A A U

Silver Cyanide Solution U U A U A A U U U

Silver Nitrate B - B A A A B B A

Silver Salts U U A A A A A A A

Skydrol 500 U U U A U U U U U

Skydrol 7000 U U U A B U U U U

Soap Solution B B B A A A A A A

Soda
(Natrium Carbonate)

U U A A A A A A A

Sodium Acetate U U B A U U B B B

Sodium Benzoate U U B A A A A A A

Sodium Bicarbonate
Solution

U U A A A A A A A

Sodium Bisulfate
Solution

U U A A A A A A A

Sodium Bisulfite
Solution

U U A A A A A A A

Sodium Borate (Borax) U U A A A A B B A

Sodium Carbonate
(Soda Ash)

U U A A A A A A A
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Sodium Carbonate
Solution

- - A A A A A A A

Sodium Chlorate U B B A A U B B U

Sodium Chloride
(Common Salt)

U U A A A A A A A

Sodium Chloride
Solution

- - A A A - A A -

Sodium Chlorite - - U A A - U U -

Sodium Cyanide
Solution

- - A A - - B B A

Sodium Dichromate U U A A A - B B B

Sodium Fluoride - B - A A - A A B

Sodium Hydroxide C C B A C C B B C

Sodium Hydroxide,
Caustic Soda

B B B A B B B B A

Sodium Hypochlorite
Solution

U U B A A B B B B

Sodium Nitrate U U B A A A B B B

Sodium Nitrite U U B A A U U U U

Sodium Peroxide
Solution

U U B A A A B B U

Sodium Phosphate - - B A A - A A U

Sodium Silicate
Solution

- - A A A - A A -

Sodium Sulfate
(Glauber’s Salts)

U U B A A A B B A

Sodium Sulfhydrate
Solution

U - A A A A A A A

Sodium Sulphide U U B A A A B B B

Sodium Sulphite
Solution

U U A A A A A A A

Sodium Tetraborate
Solution

U - B A A A B B B

Sodium Thiosulfate
(Antichlor)

- - A A A - B B -

Soy Bean Oil B B B U A A A A B

Sperm Oil - - - B A - A A -

Spermaceti U U B U A U A A U

Spirits B B A A A B A A A

Stannic Chloride
Solution

- - U A A A A A B

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Starch B B A A A A A A A

Stearic Acid A A B B A A B B B

Stoddard Solvent A A B U A A A A U

Styrene U U U U A C U U U

Succinic Acid U U B A A - A A A

Sucrose Sap U U B A A A A A A

Sugar Solutions U U B A A A A A A

Sulphur U - A A A b U U B

Sulphur Hexafluoride
(SF6)

B - A A B B B B -

Sulphur Chloride U U U U A B U U U

Sulphur Dioxide (SO2) U U U A B B U U B

Sulphur Dioxide Liquid
(anhydrous)

U - U A U B U U B

Sulphur Dioxide,
gaseous

U - U A U B U U B

Sulphuric Acid
(0 to 50%)

U U U A A U U U U

Sulphuric Acid, diluted U U U A A U B B U

Sulphurous Acid U U - B A - - - U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Talcum - A - A A A A A A

Tallow U B B B A U A A B

Tannins U B B B A A B B B

Tar U U U U B C U U -

Tartaric Acid U U B B A A A A A

Tetrachloroethane U U U U B C U U U

Tetrachloromethane - U U U A B U U U

Tetrachoroethylene U U U U A B U U U

Tetraethyl Lead - U U U A B B B U

Tetrahydrofuran U U U U U U U U U

Thionyl Chloride U U U B A U U U U

Thiophene U U U U U U U U U
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Titanium Tetrachloride U U B B B B B B U

Toluene (Toluol) U U U U B B U U U

Town Gas U U U U A B B B B

Transformer Oil B A U U A A B B B

Triacetin (Glycerine
Triacetate)

U U B A U U B B B

Triaryl Phosphate U U U A A B U U U

Tributoxy Ethyl
Phosphate

B - B B B - U U U

Tributyl Marcaptane U - U U A U U U U

Tributyl Phosphate U U U B U U U U U

Trichloro Benzene U U U - A U - - U

Trichloro Ethane U U U U A B U U U

Trichloro Ethyl
Phosphate

- - U - U - U U -

Trichloro Ethylene U U U U B B U U U

Trichloroacetic Acid U U U B U U B B B

Tricresyl Phosphate U U U B B B U U U

Triethanolamine U U - A - - - - U

Triethyl Borane - - - - A - - - -

Triethyl Glycol C - - A A - A A A

Triethylaluminium - - - U B - - - -

Trifluoro Ethane U U U U A B U U U

Tri-Iso-Propyl Benzene A A U U A - A A U

Trinitrotoluene (TNT) U B B U B B U U -

Trioctyl Phosphate U U U A B B U U U

Trisodium Phosphate
Solution

C B B A A A A A A

Turpentine B C U U A A A A U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Urea B U B A A A A A A

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Vaseline B B B U A A A A B

Vaseline Oil U U B U A B A A B

Vegetable Juices U U B A A A A A A

Vegetable Oils B - B U A A A A B

Vinegar U U B A B B B B A

Vinyl Acetate - - - - - - - - -

Vinyl Chloride, liquid - - - - - - - - -

Vinylidene Chloride U U U U B U U U U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Waste Gas (cont.
Carbon Dioxide)

A - A A A A A A A

Waste Gas (cont.
Carbon Monoxide)

A A A A A A A A A

Waste Gas (cont.
Hydrogen Chloride)

- - A A A - B B -

Waste Gas (cont.
Hydrogen Fluoride)

- - A A A - A A A

Waste Gas (cont.
Nitrous Fumes)

U - A A A B - - U

Waste Gas (cont. Sulfur
Dioxide)

- - A A A - B B -

Waste Gas (cont.
Sulfuric Acid)

- - B A A - U U -

Water 135 °C U U C A C A C U U

Water 80 °C U U B A B A A B B

Water vapour < 140 °C U U U A U B C U B

Water vapour < 150 °C U U U A U B U U B

Water vapour > 140 °C U U U B U B U U B

Water vapour > 150 °C U U U B U U U U U

Wax Alcohols A - B U A - A A A
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CHEMICAL
A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Wine + Whiskey U U A A A A A A A

Wood Spirit U U U B U U U U -

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Xenon A A A A A A A A A

Xylene (Xylol) U U U U B U U U U

Xylidines
(aromatic Amines)

U U U B U U U U U

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Yeast B U A A A A A A A

CHEMICAL

A
C
M

A
U

C
R

E
P
D
M

F
K
M

F
V
M
Q

H
N
B
R

N
B
R

V
M
Q

Zeolites - - A A A - A A -

Zinc Acetate U U B A U U B B U

Zinc Chloride Solutions U U A A A A A A -

Zinc Sulfate U U A A A A A A A
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Influencing parameters on the hardness test for
polymer materials

Various sample thicknesses and geometries as well as
various tests can show different hardness values even
though the same materials have been used.

O-Ring, NBR 75 Shore A

Hardness

0 1 1.5 2 2.5 3.5 5 6 7

Thickness of test-buttons [mm]

77

75

73

71

69

67

65

63

61

59

57

55

Shore A IRDH, DIN 53 519-1 IRDH, DIN 53 519-2

Figure 7 Ranges of hardness depending on sample
thickness and test method

1
concave

2
plain

h1 < h2 < h3

3
convex

A A A

h3h2h1

Figure 8 Range of hardness depending on surface
geometry for the equivalent material
characteristics.

With equivalent material characteristics of the elastomer
sample B, the indentor penetrates the deepest at the
surface 3 (convex) and therefore establishes the softest
area.

As the concave geometry (3) has a stronger effect on
smaller width O-Rings, the tolerances on hardness for
widths under 2.0 mm should be increased up to
+5 / -8 IRHD.

Compression set

An important parameter regarding the sealing capability
is the compression set (CS) of the O-Ring material.
Elastomers when under compression show aside from an
elastic element also a permanent plastic deformation
(Figure 9).

The compression set is determined in accordance with
ISO 815 as follows:

Standard test piece: Cylindrical disc, diameter 13 mm
and height 6 mm

Deformation: 25%
Tension release time: 30 minutes

Where h0 = Original height (cross section d2)
h1 = Height in the compressed state
h2 = Height after tension release

h
2

h
1

h
0

Figure 9 Illustration of the compression set
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B.1.5 Standard materials

The following tables show the physical properties of B + S
standard materials. They concern minimum values. That
means that a standard material meets at least the given

values. Many of the B + S materials (even when defined
as standard) have better physical properties.

Table V Material specification for standard NBR

NBR 70
Shore A

NBR 80
Shore A

NBR 90
Shore A

Hardness DIN 53 505
ASTM D 2240

Shore A 70 � 5 80 � 5 90 � 5

Tensile strength DIN 53 504
ASTM D 412

MPa
N/mm�

> 14 > 12 > 10

Elongation at break DIN 53 504
ASTM D 412

% > 200 > 150 > 100

Compression set 24h / 100 �C DIN ISO 815B
ASTM D 395B

% < 25 < 30 < 30

Heat aging 72h / 100 �C DIN 53 508
ASTM D 573

Change of hardness
ASTM D 573

Shore A max +8 max +8 max +8

Change of tensile strength % max -25 max -25 max -30

Change of elongation at break % max -25 max -25 max -30

Resistance in ASTM-Oil # 1 72h / 100 �C DIN 53 521
ASTM D 471

Change of hardness
ASTM D 471

Shore A max +6 max +6 max +6

Change of volume % max -8 max -8 max -8

Resistance in ASTM-Oil # 3 72h / 100 �C DIN 53 521
ASTM D 471

Change of hardness
ASTM D 471

Shore A max -10 max -10 max -10

Change of volume % max +15 max +15 max +15

Temperature range
Maximum and minimum operating temperatures

-30 �C to
+100 �C

-25 �C to
+100 �C

-25 �C to
+100 �CMaximum and minimum operating temperatures

depend on the specific application criteria.
+100 �C +100 �C +100 �C
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Table VI Material specification for standard EPDM

EPDM 70
Shore A
sulphur
cured

EPDM 70
Shore A
peroxide
cured

EPDM 75
Shore A
peroxide
cured

Hardness DIN 53 505
ASTM D 2240

Shore A 70 � 5 70 � 5 75 � 5

Tensile strength DIN 53 504
ASTM D 412

MPa
N/mm�

> 10 > 10 > 10

Elongation at break DIN 53 504
ASTM D 412

% > 150 > 125 > 125

Compression set 24h / 100 �C DIN ISO 815B
ASTM D 395B

% < 20

24h / 150 �C
ASTM D 395B

% < 30 < 30

Heat aging 72h / 100 �C DIN 53 508
ASTM D 573

x

72h / 150 �C
ASTM D 573

x x

Change of hardness Shore A max +10 max +10 max +10

Change of tensile strength % max -10 max -20 max -20

Change of elongation at break % max -20 max -20 max -20

Resistance in water 72h / 100 �C DIN 53 521
ASTM D 471

Change of hardness
ASTM D 471

Shore A max -10 max -3 max -3

Change of volume % max +10 max +3 max +3

Temperature range
Maximum and minimum operating temperatures

-45 �C to
+120 �C

-45 �C to
+140 �C

-45 �C to
+140 �CMaximum and minimum operating temperatures

depend on the specific application criteria.
+120 �C +140 �C +140 �C

Table VII Material specification for standard Silicone

Silicone 60
Shore A

Silicone 70
Shore A

Hardness DIN 53 505
ASTM D 2240

Shore A 60 � 5 70 � 5

Tensile strength DIN 53 504
ASTM D 412

MPa
N/mm�

> 5 > 5

Elongation at break DIN 53 504
ASTM D 412

% > 100 > 100

Compression set 24h / 175 �C DIN ISO 815B
ASTM D 395B

% < 35 < 35

Heat aging 72h / 225 �C DIN 53 508
ASTM D 573

Change of hardness
ASTM D 573

Shore A max +15 max +15

Change of tensile strength % max -40 max -40

Change of elongation at break % max -40 max -40

Resistance in ASTM-Oil # 1 72h / 100 �C DIN 53 521
ASTM D 471

Change of hardness
ASTM D 471

Shore A max -10 max -10

Change of volume % max +20 max +20

Temperature range
Maximum and minimum operating temperatures

-55 �C to
+200 �C

-55 �C to
+200 �CMaximum and minimum operating temperatures

depend on the specific application criteria.
+200 �C +200 �C
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Table VIII Material specification for standard FKM

FKM 70
Shore A

FKM 75
Shore A

FKM 80
Shore A

FKM 90
Shore A

Hardness DIN 53 505
ASTM D 2240

Shore A 70 � 5 75 � 5 80 � 5 90 � 5

Tensile strength DIN 53 504
ASTM D 412

MPa
N/mm�

> 10 > 10 > 10 > 10

Elongation at break DIN 53 504
ASTM D 412

% > 125 > 125 > 120 > 100

Compression set 24h / 175 �C DIN ISO 815B
ASTM D 395B

% < 20 < 20 < 20 < 20

Heat aging 72h / 250 �C DIN 53 508
ASTM D 573

Change of hardness
ASTM D 573

Shore A max +10 max +10 max +10 max +10

Change of tensile strength % max -25 max -25 max -25 max -25

Change of elongation at break % max -25 max -25 max -25 max -25

Resistance in
ASTM-Oil # 3

72h / 150 �C DIN 53 521
ASTM D 471

Change of hardness Shore A max -5 max -5 max -5 max -5

Change of volume % max +5 max +5 max +5 max +5

Resistance in ASTM-FUEL C 72h / RT DIN 53 521
ASTM D 471

Change of hardness
ASTM D 471

Shore A max -5 max -5 max -5 max -5

Change of volume % max +10 max +10 max +10 max +10

Temperature range
Maximum and minimum operating temperatures

-18 �C to
+200 �C

-18 �C to
+200 �C

-18 �C to
+200 �C

-15 �C to
+200 �CMaximum and minimum operating temperatures

depend on the specific application criteria.
+200 �C +200 �C +200 �C +200 �C
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Table IX Material specification for standard HNBR

HNBR 70
Shore A

partially saturated

HNBR 75
Shore A

partially saturated

Hardness DIN 53 505
ASTM D 2240

Shore A 70 � 5 75 � 5

Tensile strength DIN 53 504
ASTM D 412

MPa
N/mm�

> 15 > 15

Elongation at break DIN 53 504
ASTM D 412

% > 250 > 250

Compression set 24h / 125 �C DIN ISO 815B
ASTM D 395B

% < 35 < 35

Heat aging 72h / 150 �C DIN 53 508
ASTM D 573

Change of hardness
ASTM D 573

Shore A max +10 max +10

Change of tensile strength % max -30 max -30

Change of elongation at break % max -30 max -30

Resistance in ASTM-Oil # 1 72h / 150 �C DIN 53 521
ASTM D 471

Change of hardness
ASTM D 471

Shore A max +10 max +10

Change of volume % max -10 max -10

Resistance in ASTM-Oil # 3 72h / 150 �C DIN 53 521
ASTM D 471

Change of hardness
ASTM D 471

Shore A max -15 max -15

Change of volume % max +20 max +20

Temperature range
Maximum and minimum operating temperatures

-30 �C to
+130 �C

-30�C to
+130 �CMaximum and minimum operating temperatures

depend on the specific application criteria.
+130 �C +130 �C
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Installation recommendations

d2 b3 b2 h

b1

r1

r1

t1

S

t

S

t1

b
4

Figure 24 Installation drawing Gap dimensions, see chapter ”Design Recommendations”, page 43

Surface specifications, see chapter ”Design Recommendations”, page 44

Table XIV Installation dimensions

Cross section Radial installation Axial installation Radius

Groove depth Groove width Groove depth Groove width

Dynamic Static

d2 t1 + 0000....00005555 t + 0000....00005555 b1 + 0000....2222 b2 + 0000....2222 b3 + 0000....2222 h + 0000....00005555 b4 + 0000....2222 r1 ± 0000....2222

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

1.20 - 0.85 1.70 - - 0.85 1.70 0.20

1.25 1.27 - 0.90 1.70 - - 0.90 1.80 0.20

1.30 - 0.95 1.80 - - 0.95 1.80 0.20

1.42 - 1.05 1.90 - - 1.05 2.00 0.30

1.50 1.52 1.25 1.10 2.00 3.00 4.00 1.10 2.10 0.30

1.60 1.63 1.30 1.20 2.10 3.10 4.10 1.20 2.20 0.30

1.78 1.80* 1.45 1.30 2.40 3.80 5.20 1.30 2.60 0.30

1.83 1.50 1.35 2.50 3.90 5.30 1.35 2.60 0.30

1.90 1.55 1.40 2.60 4.00 5.40 1.40 2.70 0.30

1.98 2.00 1.65 1.50 2.70 4.10 5.50 1.50 2.80 0.30

2.08 2.10 1.75 1.55 2.80 4.20 5.60 1.55 2.90 0.30

2.20 1.85 1.60 3.00 4.40 5.80 1.60 3.00 0.30
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Cross section Radial installation Axial installation Radius

Groove depth Groove width Groove depth Groove width

Dynamic Static

d2 t1 + 0000....00005555 t + 0000....00005555 b1 + 0000....2222 b2 + 0000....2222 b3 + 0000....2222 h + 0000....00005555 b4 + 0000....2222 r1 ± 0000....2222

2.26 1.90 1.70 3.00 4.40 5.80 1.70 3.10 0.30

2.30 2.34 1.95 1.75 3.10 4.50 5.90 1.75 3.10 0.30

2.40 2.05 1.80 3.20 4.60 6.00 1.80 3.30 0.30

2.46 2.10 1.85 3.30 4.70 6.10 1.85 3.40 0.30

2.50 2.15 1.85 3.30 4.70 6.10 1.85 3.40 0.30

2.62 2.65* 2.25 2.00 3.60 5.00 6.40 2.00 3.80 0.30

2.70 2.30 2.05 3.60 5.00 6.40 2.05 3.80 0.30

2.80 2.40 2.10 3.70 5.10 6.50 2.10 3.90 0.60

2.92 2.95 2.50 2.20 3.90 5.30 6.70 2.20 4.00 0.60

3.00 2.60 2.30 4.00 5.40 6.80 2.30 4.00 0.60

3.10 2.70 2.40 4.10 5.50 6.90 2.40 4.10 0.60

3.50 3.05 2.65 4.60 6.00 7.40 2.65 4.70 0.60

3.53 3.55* 3.10 2.70 4.80 6.20 7.60 2.70 5.00 0.60

3.60 3.15 2.80 4.80 6.20 7.60 2.80 5.10 0.60

4.00 3.50 3.10 5.20 6.90 8.60 3.10 5.30 0.60

4.50 4.00 3.50 5.80 7.50 9.20 3.50 5.90 0.60

5.00 4.40 4.00 6.60 8.30 10.00 4.00 6.70 0.60

5.33 5.30* 4.70 4.30 7.10 9.00 10.90 4.30 7.30 0.60

5.50 4.80 4.50 7.10 9.00 10.90 4.50 7.30 0.60

5.70 5.00 4.60 7.20 9.00 11.00 4.60 7.40 0.60

6.00 5.30 4.90 7.40 9.30 11.20 4.90 7.60 0.60

6.50 5.70 5.40 8.00 9.90 11.90 5.40 8.20 1.00

6.99 7.00* 6.10 5.80 9.50 12.30 15.10 5.80 9.70 1.00

7.50 6.60 6.30 9.70 12.50 15.30 6.30 9.90 1.00

8.00 7.10 6.70 9.80 12.60 15.40 6.70 10.00 1.00

8.40 7.50 7.10 10.00 12.80 15.60 7.10 10.30 1.00

9.00 8.10 7.70 10.60 13.40 16.30 7.70 10.90 1.50

9.50 8.60 8.20 11.00 13.80 16.70 8.20 11.40 1.50

10.00 9.10 8.60 11.60 14.50 17.40 8.60 12.00 2.00

12.00 11.00 10.60 13.50 16.40 19.40 10.60 14.00 2.00

*ISO 3601 recommendation
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�����	 ��+��	 ��	 �%��	 �
�
�����	 �%�������
�����	��	�%�	����
��
����	$���������	��	��
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��	 ��������$�$(	 ������
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D.6 O-Ring surface treatments

In many cases standard elastomeric O-Rings cannot be
used without a modified surface. Friction can be one of
the reasons. Also the possible contamination of the
systems through extraction of material components is
often not acceptable.

ThereforeO-Rings canbe surface-treated by specialways

of cleaning, dipping, spraying or coating in order to
reduce friction and adhesion, achieve permanent
lubrication or facilitate installation.

Depending on the desired effect several high-quality
surface treatments or coatings can be used. These are
described in the following sections.

D.6.1 O-Rings free of substances causing problems with paint wetting ”Labs-free”

In compressed-air processing, these Labs-free O-Rings
are particularly suited to highly-automated paint
technology, primarily in the automobile industry. The
sealing property of being ”silicon-free” is frequently no
longer adequate here.

Plant must be free from all substances posing paint
wetting problems.

A high-technology cleaning process fulfils VW Test
specification no. 3.10.7., along with other regulations.
Every batch is checked and documented accordingly. No

subsequent exuding of the mixture components takes
place, making medicine another possible area of
application. The special packing in ”labs-free” bags and
appropriate labeling also make storage problem-free.

This absolutely environment-friendly process does not
change the physical properties of theO-Ring. In addition,
these cleaned components, being dry, are very suitable
for automatic assembly. O-Rings made of FKM are
especially suitable for this treatment.

Article group OC.

Contamination-free surface
with excellent absorption
property

3.After “Labs-free” cleaning,
no contaminants remain
on the surface or in the
seal

Contamination

1.Before Plasma-process
and “Labs-free” cleaning

Plasma

2.Plasma-Process
“Labs-free” cleaning
(through the complete
cross section of the seal)

Figure 36 Schematic course of the labs-free treatment
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Ordering example

(Further information see page 109)

O-Ring metric 40 x 3 - FKM 70

Dimensions: Inside diameter = 40.0 mm

Cross section = 3.0 mm

Material: FKM 70
(Fluorocarbon Rubber 70 Shore A)

Material Code (Standard)

Article Group

Order No. 04000 V7

Inside Diameter x 100

OC

Quality Index (Standard)

30

Cross section x 10

-

D.6.2 O-Ring friction reducing processes

The strong trend towards automatic assembly in all areas
of production places completely new requirements on
O-Rings. The elements must be treated in such a way that
they can be separated without problems. Depending on
the application area, stick-slip phenomena and high
breakaway forces need to be prevented. Particularly in
the transmission of dynamic functions, as in the case of

short strokes and infrequent switch operation, or in the
reduction of assembly forces, e. g. plug connections, a
reduction of friction is demanded.

The table XXXI provides a summary of different surface
treatments and the selection criteria. The treatments are
described in the following sections.

Table XXXI Selection criteria for friction reducing processes

Procedure Article
group

Elastomers Adhesion
prevention
(packing)

Reduction of
assembly force

(plug-in systems)

Automatic
assembly

(separation)

Dynamic
application
(valves)

HF coating OD NBR, FKM, EPDM,
(black types)

A A A B

DF treatment OI NBR A A A A

Plastic coating (X-Sel) OB NBR A A A A

Molycote treatment OM All A A B C

Elastolub 013 coating OE All except VMQ C A C C

PTFE powder coating OH FKM A A B C

PTFE hard coating OL NBR, FKM, EPDM A A A A

Talcum coating OT All A C B C

MaxWax� OW All A A A C

A = Very good
B = Good
C = Satisfactory

This table represents a selection of the most important
variants. Further proposals are available on request.
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HF coating

This is a special coating which is applied to the elastomer
surface after the additional ”Plasma Treatment” which
cleans the total cross section to ensure permanent surface
bonding.

� Flexible coating with surface bond

� Coating thickness 5 – 10 �m

� Temperature range of the coating material
-40 �C to +150 �C

� No negative influence on elastomer features

� Constant process assured quality

� No additional oil/grease coating necessary

� Parts remain separated in the packaging

� Dry surface

� Low mounting force

� Suitable for dynamic applications

� Excellent usage with automatic installation

� No corrosion with metal

� For NBR, FKM, EPDM, only black types

� Article group OD

Seal

Plasma
Surface activated with
oxygen

1. Before
Plasma treatment

2. Plasma treatment 3. After Plasma
treatment:
clean through the
complete cross
section of the seal

4. HF coating 5. HF coated
seal

HF-substance

Figure 37 Schematic course of the HF coating

Ordering example

(Further information see page 109)

O-Ring metric 40 x 3 - NBR 70

Dimensions: Inside diameter = 40.0 mm
Cross section = 3.0 mm

Material: NBR 70
(Nitrile Butadiene Rubber 70 Shore A)

 OD N7Order No.

Cross section x 10

Material Code (Standard)

Article Group

Inside diameter x 100

Quality Index (Standard)

30 04000-
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DF treatment

In this computer-controlled process, specially developed
for NBR, the surface of the O-Ring is modified in the �m
range. The physical properties of the elastomer change
only slightly as a result. One important aspect of this pro-
cess is its particular environmentally-friendly nature and
the dirt-free handling of the seals without odour nuisance.

� Surface modification

� No coating � no negative effect on the initial
squeeze of the O-Ring

� Change of hardness up to +4 IRHD after treatment

� Temperature range equivalent to NBR material

� Constant process ensured quality

� No additional oil/grease coating necessary

� KTW approval possible in combination with special
materials

� Parts remain separated in the packaging

� Dry surface

� Low mounting force

� Suitable to dynamic applications if squeeze of the
O-Ring cross section is < 10%

� Excellent usage with automatic installation

� ”Labs-free” quality available on request

� Only for NBR (sulphur cured types)

� Article group OI

Seal

Plasma Surface activated with
oxygen

1. Before
Plasma treatment

2. Plasma treatment 3. After Plasma
treatment:
clean through the
complete cross
section of the seal

4. DF treatment 5. DF treated seal
� molecules embedded
in the surface
� no coating

DF-Process gas

Figure 38 Schematic course of the DF treatment
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