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NICHIAS elastomer O-rings meet the stringent
requirements for components used in various
industrial field, by means of versatile functionality

and a complete product lineup.

Our high performance elastomer with properties, such as purity
and resistance against heat, chemical, wear, plasma and ozone,

are suitable for various conditions of use.
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BLAZER™ O-ring-S2

TOMBO™ No.2675-S2

BLAZER™ S2, a PERFLUORO ELASTOMER, exhibits stable sealing
performance when exposed to high-temperature steam or a
nucleophilic agent. The new cross-linking agent and our unique
blending technology are used for this, resulting in greatly improved
steam resistance, RGD (rapid gas decompression) resistance, and
toughness at high-temperature.

Features

Rough value of heat resistance: 320°C

Standard hardness (Duro A): 80

Offers the broadest chemical compatibility, e.g., better resistance amines, esters,
ethers, ketones, acids, bases, hydrocarbons, chlorine-based solvents, hot water
and steam.

Provides excellent RGD resistance so parts maintain sealing properties and
equipment life is extended.

Excellent toughness at high temperatures.

Applications

Can be used as a seal in valves, pumps, turbo machinery, painting machines,
centrifuges, agitators, analyzers, reaction furnaces, and the like.

Steam resistance test results

Inspected in NICHIAS

Testpiece BRAZER™ S2

BRAZER™ S Competitor’'s

Before

320°C |72hours

After

pEoamiformation

In an environment of high-temperature steam, competitor’s undergoes hydrolysis and melit.

In contrast, BLAZER™ S2 does not undergo hydrolysis.




Rapid pressure reduction characteristics test results

When the pressure of this elastomer in a high pressure environment is reduced rapidly, the gas which had permeated the elastomer due to the high pressure
swells as a result of the rapid pressure reduction, which may cause blistering of the elastomer. As a result of being subjected to a rapid pressure reduction, the
BLAZER™ S2 is found to have 1 or 2 damage points, and compared to other companies’ perfluoro-elastomer, it is suitable for use in an environment in which the
pressure is rapidly reduced.

Inspected in KOBELCO Research Institute, Inc.

Testpiece BRAZER™ S2 BRAZER™ S Competitor’s BRAZER™ NEXT

Cross-section
O-rings after test

Damage rating 1or2 1or2 1or2 3
Evaluation criteria of the number of damage points ® Test conditions
Heat the pressure vessel, then pressure-feed CO2, and leave standing.
Number of points Condition inside the sample after the test
Temperature: 100°C
1 No damage
Pressure: 15 MPa
2 No more than 1 crack or blister on the cut face Fluid: Supercritical CO»
3 Cracks or blister on no more than 50% of the cut face Holding period: 24 hrs
Pressure reduction rate: 7 MPa/min
4 Cracks or blister on more than 50% of the cut face

Testpiece: Thickness $3.53 mm x 30 mm Strip

Evaluation results of resistance against compression force (at 300°C in an air)

4000 Inspected in NICHIAS

3500 @=s BRAZER™ S2 53%
@ BRAZER™ S

Competitor’s
3000 _|

2500 97%

2000 _|

Load [N]

1500 _| 53%

1000

50 | é/

0 mm—— \ |

0 10 20 30 40 50 60 70 80

Compression rate [%]

Good

® Test conditions

) ) ) BLAZER™ S2 has excellent resistance
Testpiece: Thickness $3.53 mm x 50 mm Strip

against compression force at 300°C

Atmosphere: Air

Compression rate: 0.1 mm / min

Temperature: 300 “C
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BLAZER™
O-ring-FC

TOMBO™ No.2675-FC
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BLAZER™
O-ring-FE

TOMBO™ No.2675-FE

BLAZER"

I S ERI|ES I
High Performance Elastomer Parts

The BLAZER™ FC is a special FLUORO ELASTOMER (special FKM)
O-ring intended for use in a plasma CVD unit which is a component
unit of a semiconductor or LCD manufacturing unit. It exhibits high
resistance to F-type and Cl-type plasma.

The BLAZER™ FE is a special FLUORO ELASTOMER (special FKM)
O-ring intended for use in a plasma etching unit which is a component
unit of a semiconductor or LCD manufacturing unit. It exhibits high
resistance to O: type plasma.

Features

Features

Rough value of heat resistance: 200°C

Rough value of heat resistance: 200°C

Standard hardness (Duro A): 60

Standard hardness (Duro A): 60

By using our own blending technology, the reduction of weight of the
elastomer due to the plasma can be reduced and also made the cost of the
product considerably less than that of PERFLUORO ELASTOMER.

By using our own blending technology, the reduction of weight of the
elastomer due to the plasma can be reduced and also made the cost of the
product considerably less than that of PERFLUORO ELASTOMER.

This product has excellent non-adhesiveness, enabling it to be used effectively
even on moving parts.

This product has excellent non-adhesiveness, enabling it to be used effectively
even on moving parts.

Contains only a small amount of metal, so particle issues are reduced.

Contains only a small amount of metal, so particle issues are reduced.

Applications

Applications

Sealing of plasma CVD units

Sealing of plasma etching units




Plasma exposure test results

[Percentage reduction of weight after 120 minutes]

time [minutes]

— 20 aye
S e @ Test conditions
= 16.69
£ 16 . . .
° 14 Unit: Surface wave plasma etching unit
; 12 Testpiece: Thickness $3.53 mm x 30 mm Strip
_§ 10 Type of gas: O2 (2000 sccm) + CF4 (40 sccm)
[$]
3 8 Pressure: 133 Pa
o
g Output: 2000 W
] oY
< 4 coel Stage cooling water set temperature: 30°C
o 2
$ 0 - i - 0.05 Exposure time: 120 minutes
¢ C “ FE A 's 's
B\J"ZER B\}\ZEP‘ i LP\{;‘YO“J\ER otnef 00‘:19‘;;‘:0\3\ B otvet co‘g%a;\é\\,\
\:L\)OR prod"d prod“‘d
[Exterior observation]
Inspected in NICHIAS
- - Other company’s
Product name BLAZER™ FC BLAZER™ FE FLUORO ELASTOMER FA product B/FFKM
Crack occurrence 40 No cracks 20 40

Before exposure

After 20 minutes

After 40 minutes

After 60 minutes

After 120 minutes

® Test conditions

Unit: Surface wave plasma etching unit

Testpiece: O-ring AS568-214
(Thickness $3.53 mm x |. D. 25.00 mm)

Type of gas: O2 (2000 sccm) + CF4 (40 sccm)

Pressure: 133 Pa

Output: 2000 W

Stage cooling water set temperature: 30°C
Exposure time: 2.0 hrs

Percentage elongation: 5%

Exterior observation: At 5-minute intervals to 20 minutes;
Subsequently, at 10-minute intervals to 120 minutes




Selection guide to elastomer O-rings used in a semiconductor manufacturing process

Process

Equipment

Applications

Recommended
products

Characteristics of
materials

suazeR™Nox | [
idati Oxidation and B
OXId'atIOI.’I e Furnace body seal
and diffusion Wafer diffusion furnace FLUORO
ELASTOMER FA Standard fluoro-elastomer
Resist coating - ® Solvent resistance
Resist BLAZER™ A

Coater

Chemical line seal

® Purity

Etching

Ashing

HERENININ

Plasma ashing unit

Seal in chamber

Chamber lid,
gate valve,
peephole, etc.

Baking unit ® Wear resistance
FLUORO PLUS™ o
® Non-adhesiveness
Exposure
Lithography S O A Stepper Purge chamber seal Etzg'?gMER FA * Standard fluoro-elastomer
Developing - ® Solvent resistance
BLAZER™ A ® Purity
EEREEENIN Developer Chemical line seal
FLUORO PLUS™ ® Wear reS|st.alnce
® Non-adhesiveness
BLAZER™ FE ® Plasma resistance
Dry etching
q ﬁ ﬁ ﬁ P Plasma etching unit PERFLUORO PFW™ | ® Plasma resistance

BLAZER™ NEXT

® Heat resistance
® Low-discharge gas

BLAZER™ FE

® Plasma resistance

PERFLUORO PFW™

® Plasma resistance

BLAZER™ NEXT

® Heat resistance
® Low-discharge gas

lon
implantation

b

i

Thermal diffusion furnace
lon implanting unit

Seal in chamber

BLAZER™ NEXT

® Heat resistance
® Low-discharge gas

FLUORO
ELASTOMER FA

* Standard fluoro-elastomer

Thin-film
forming

Thin-film

Metal CVD unit
Plasma CVD unit
Sputtering unit

Seal in chamber

Chamber lid,
peephole, etc.

BLAZER™ FC

® Plasma resistance

BLAZER™ NEXT

® Heat resistance
® Low-discharge gas

FLUORO
ELASTOMER FA

* Standard fluoro-elastomer

® Chemical resistance

BLAZER™ A .
i ® Purity
Flattening CMP unit CSheal in c;r:gmberl
emicatiine sea FLUORO ® Acid resistance
ELASTOMER FB ® Purity
BLAZER™ A o Chgmlcal resistance
® Purity
Washin Washing unit Chemical line seal PURE RUBBER™ o Purit
9 9 Filter seal urity
FLUORO ® Acid resistance

ELASTOMER FB

® Purity




Comparison of characteristics of high performance elastomer O-rings

Elastomer O-rings used in various processes such as lithography, washing and wet etching
Elastomer O-rings for a wet process are required to have not only chemical resistance and purity but also ozone resistance,
non-adhesiveness, and other properties, depending upon the particular application.

ey Rough value Chemical resistance )
Characteristics Purity Non-
that are used Szl el Llelles o i:eat oil Acid Alkali Solvent Ozone | (eluted metal) | adhesiveness
[esIStance resistance resistance resistance resistance resistance

BLAZER™ A Black 210C (@] (@] o (@) (@) (© O
Chemical
resistance

FLUORO o

ELASTOMER FB Black 200C o o O O O © O

BLAZER™ A Black 210C o o o (¢} (¢} (©) O
Ozone
resistance

PURE RUBBER™ Transparent | 150 o o O @] (¢} (@) A
Non- ™ o
adhesiveness FLUORO PLUS Black 200C © © “ & 2 (M?Ca) ©
General purpose FLUORO .
product ELASTOMER FA Black | 200C © © - & . (e.Ca) ©

[l Method of reading evaluation symbols: The symbols ©, O, and A mean “most suitable,” “suitable,” and “unsuitable,” in that sequence. Note, however,
that the evaluations in this table are intended only as a rough guide, and we are unable to guarantee the performance of the products for individual applications.
For data concerning the resistance to various kinds of chemicals, refer to Page 15-16.

* For details of general properties, refer to Page 17. For product No. indication method and allowable manufacturing dimensions, refer to Page 18.

Elastomer O-rings intended for use in a dry process such as dry etching, ashing and CVD are
required to have higher heat resistance and plasma resistance, and also low-discharge gas
characteristics.

O-rings for a dry process

L. Rough value Plasma resistance . .
Characteristics Low-discharge | Vacuum sealing Non-
that are used el Te el of heat . . gascharacteristics| performance | adhesiveness
resistance Oxygen Fluorine Chlorine
Heat resistance BLAZER™ NEXT Black 335C (¢} o o o O O
PERFLUORO PFW™ White 200C (¢} (¢} o O O O
BLAZER™ NEXT Black 335C (@] ¢} o o O O
Plasma
resistance
BLAZER™ FC Black 200C O~0 O O O
BLAZER™ FE Black 200C O~0 O O O O O
Non- ™ o
adhesiveness FLUORO PLUS Black 200C A O & O A o
General purpose FLUORO .
product ELASTOMER FA Black | 200C o © A © o 0

[l Method of reading evaluation symbols: The symbols ©, O, and A mean “most suitable,” “suitable,” and “unsuitable,” in that sequence. Note, however,
that the evaluations in this table are intended only as a rough guide, and we are unable to guarantee the performance of the products for individual applications.
When actually using a product, it is recommended that you perform a check using a test carried out under actual conditions.

* For details of general properties, refer to Page 17. For product No. indication method and allowable manufacturing dimensions, refer to Page 18.
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BLAZER™ NEXT

TOMBO™ No.2670-BNX

BLAZER™ NEXT is PERFLUORO ELASTOMER which has excellent
heat resistance and plasma resistance. It has good sealing
performance even under severe environments, which is difficult to
realize using other elastomer materials.

Features

Rough value of heat resistance: 335°C

Standard hardness (Duro A): 76

Undergoes little compressive permanent strain when subjected to high
temperature, and can therefore be expected to realize stable sealing
performance over a long period.

Applications

Sealing of heat treatment units for manufacturing semiconductors and
LCD concerning which heat resistance is particularly necessary (annealing
furnaces, LPCVD units, etc.)

Sealing of units, piping and valves used in various industrial fields

350°C free heating test

B Chemical structure (PERFLUORO ELASTOMER overall)

F F RSCKE
b
BEXXE QOXXE
R
| TFE | PAVE |

CSM = Cross-linked site monomer

Inspected in NICHIAS

BLAZER™ NEXT

Other company’s product A

Other company’s product B | Other company’s product C

Before heating

After heating
for 72 hours

Weight

* This data does not imply that use at 350°C is recommended.

A\ Precaution for use

Compressive permanent strain test results

BLAZER™ NEXT undergoes large thermal expansion, so it may sometimes be subjected to excessive compression
when used at high temperature (250°C or higher). Care must be taken, particularly when the compressibility (at normal
temperature) is 20% or more. For details, please contact us.

Inspected in NICHIAS

® BLAZER™ NEXT

® Other company’s black heat resistant
70 PERFLUORO ELASTOMER

Compressive permanent strain [%)]
je)l
o

® Test conditions

Measuring jig: Refer to the figure below.
Testpiece: O-ring (AS568-214: Thickness $3.53 mm x |. D. 25.0 mm)
Heating temperature: 300°C

Compressibility: 19% (at normal temperature), 25% (when heated)

A—— Nutsand boits ~ Compressive to-t1
An.!‘ —

permanent strain (%) to-to 100

V Compression

10 100 1000 10000
Time [hrs]

The high-temperature compressive permanent strain of the BLAZER™ NEXT is smaller than that of other company’s

black heat resistant PERFLUORO ELASTOMER (heat resistance temperature mentioned in catalog: 300°C), so this
type of elastomer can be expected to realize stable sealing performance over a long period.

N
Vanis)cmreamicaen GO B .
&7 9 to: Original thickness of testpiece
Tl KT
—7 ] " Spacers t1: Thickness 30 minutes after the testpiece
/4 is removed from the compressor unit
Testpieces

t2: Thickness of the spacer




PERFLUORO ELASTOMER Chemical resistance

BLAZER™
O-ring-A

TOMBO™ No.2675-A

BLAZER"
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PERFLUORO ELASTOMER Plasma resistance

PERFLUORO
PFW™

TOMBO™ No.2670-PFW

Elastomer O-rings

This type of elastomer has excellent chemical resistance. Particularly,
it is highly resistant to polar solvents such as amines and organic acids,
which cannot be realized by other kinds of FLUORO ELASTOMER. It
produces little elution of metal, and is suitable for applications which
require both chemical resistance and purity.

Has excellent plasma resistance, and is used on dry etching units
for manufacturing semiconductors.

Features

Rough value of heat resistance: 210°C

Standard hardness (Duro A): 75

Has excellent chemical resistance, enabling it to be used with almost all
chemicals (excluding fluorine-based solvents).

Almost no metal is eluted into the chemical used.

Applications

Sealing of washing units, coaters/developers, wet etching units, filters,
etc.

Results of measuring metal elution

Features

Rough value of heat resistance: 200°C

Standard hardness (Duro A): 70

Has excellent plasma resistance, and undergoes little reduction of weight
when exposed to plasma.

Applications

Sealing of plasma etching units, plasma CVD units, and so on

Inspected in NICHIAS
| |
. BLAZER™ A
I Other company’s product

Na
Mg
Al

0 50 100 1560 200 250 300

Quantity of eluted metal per unit weight of elastomer [ng/g]

The results indicate that because BLAZER™ A
does not contain metal in its formulation, it

produces only a very small amount of metal
ions compared to other company’s product.

® Test conditions

= Pre-washing: None

= Elution
Testpiece: O-ring AS568-214
(Thickness $3.53 mm x I. D. $25.00 mm)

Chemical: 3.6% hydrochloric acid 100 g

Temperature x Time: 25°C x 20 hours

= Analysis method: ICP-MS

10



High purity FLUORO ELASTOMER Ozone resistance Chemical resistance

Elastomer O-rings ‘ PURE RUBBER™ TOMBO™ No.2670-TPEF

PURE RUBBER is a transparent elastomer consisting of a polymer
formed by bonding FLUORO ELASTOMER to fluoro-resin. It employs
radiation cross-linking, so it does not contain a cross-linking agent.
Also, it contains no fillers or other additives whatever. It thus
features a high degree of cleanliness. In addition, the fluoro-resin
grains bonded to each other inside the polymer result in excellent
ozone resistance and chemical resistance.

Features

Rough value of heat resistance: 150°C

Standard hardness (Duro A): 60

Because this elastomer does not contain a cross-linking agent, fillers or other
additives, there is almost no eluted material. B Chemical structure

Because this product consists of FLUORO ELASTOMER and fluoro-resin, it

) B : Hard segment: ETFE
has excellent ozone resistance and chemical resistance.

Soft segment: Ternary FKM

Applications

Sealing of washing unit, etc.

Conveying rollers for LCD manufacturing units

Ozone (wet atmosphere) exposure test results

® Test conditions
Exposure atmosphere: 10% ozone gas + Saturated steam / Temperature: 23°C / Time: 20 weeks (1 week in the case of FLUORO ELASTOMER FA)
b
After 20 weeks’ exposure,
PURE f there is almost no change &
RUBBER in the external appearance ]
or the surface adhesion. J
After 1 week’s
FLUORO After 1 week’s exposure,
ELASTOMER the surface has dissolved,
FA and there is adhesion.
Inspected in NICHIAS




Chemical resistant FLUORO ELASTOMER Chemical resistance

csimerosves | FLUORO ELASTOMER FB

FLUORO ELASTOMER FB is 3-way FLUORO ELASTOMER with
improved chemical resistance realized by our independently
developed blending technology. It has excellent resistance to hot
acids and steam, which cannot be realized with general purpose
FLUORO ELASTOMER. In addition, the amount of eluted material is
very small, resulting in high performance fluoro-elastomer which
has a high degree of purity.

Features

Rough value of heat resistance: 200°C

Standard hardness (Duro A): 70

This product can be used in an environment consisting of hot inorganic acid,
steam, sodium hydroxide, and other substances that corrode general
purpose FLUORO ELASTOMER.

Almost no metal is eluted into the chemical used.

Applications

Washing units, wet etching units, filters, etc.

Results of measuring eluted metal

M Chemical structure

EOSET KR F F
\ \ \ \ \ \
~e—Cr—e—C ey
F H F CF | 2024 e

TOMBO™ No.2670-FB

Inspected in NICHIAS
| |
L UORO ELASTOMER FB

I F| UORO ELASTOMER FA
(Standard fluoro-elastomer)

0.11

Na Iy o.57

Mg

ca 27.10

Fe

0.15
0.59

Zn

0.10 or |

eSS
Ba 8.70

0.00 5.00 10.00 15.00 20.00 25.00 30.00

Amount of eluted metal [ppb]

Because FLUORO ELASTOMER FB does not
contain metal in its formulation, the elution of

metal ion is extremely small compared to that
of FLUORO ELASTOMER FA, as indicated by
the test resulits.

® Test conditions

= Pre-washing: The testpiece was washed in a 5% solution of hydrofluoric
acid, and then washed in ultra-pure water.

= Elution

Testpiece: O-ring JIS P16
(Thickness $2.4 mm x I. D. $15.8 mm)

Chemical: 50% solution of hydrofluoric acid 300 g
Temperature x Time: 24°C x 72 hours (3 days)

= Analysis method: ICP-MS

12
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Low friction, non-adhesive Low friction  Non-adhesiveness

Elastomer O-rings FLUORO PLUSTM

TOMBO™ No.2670-FA-F

FLUORO PLUS is a special type of FLUORO ELASTOMER which has
greatly improved friction resistance and non-adhesiveness while retaining
the chemical resistance and heat resistance of FLUORO ELASTOMER.
FLUORO PLUS differs from a skin coating in that it is treated using a
surface modification method, enabling its characteristics to be maintained
for a long period, and also preventing separation of the surface layer.

General purpose FLUORO ELASTOMER
Elastomer O-rings FLUORO

ELASTOMER FA

TOMBO™ No.2670-FA

FLUORO ELASTOMER FA is equivalent to FKM-70 in JIS B 2401
(O-rings). It is a 2-way FLUORO ELASTOMER O-ring which has
excellent heat resistance, oil resistance, and vacuum sealing ability.

Features

Features

Rough value of heat resistance: 200°C

Rough value of heat resistance: 200°C

Standard hardness (Duro A): 70

Standard hardness (Duro A): 70

The coefficient of friction is approximately 1/2 of that of standard FLUORO ELASTOMER.

The adhesiveness to metal is approximately 1/5 of that of standard FLUORO ELASTOMER.

Because the surface is treated using a modification method, the surface
layer will not separate.

Applications

For sealing parts that slide intermittently, and also parts that are repeatedly
opened and closed (Sealing various control valves)

Places where conventional elastomer sticks fast to metal, causing maintenance
performance to deteriorate.

for use face, so do not use it for a high vacuum seal.

Non-adhesiveness

3 Compared to FLUORO ELASTOMER FA, FLUORO
A Precau“on PLUS has inferior conformability with the mating

Applications

Sealing of vacuum equipment, heat treatment equipment, and so on.

M Chemical structure

F H F F

\ \ \ \
e—Cote—cy

F H F CF

FLUORO PLUS vs FLUORO ELASTOMER FA

1 1
. FLUORO PLUS
I F| UORO ELASTOMER

Inspected in NICHIAS

FA

(Standard fluoro-elastomer)

128.8

0.0 20.0 40.0 60.0 80.0 100.0 120.0

Adhesive force [N]

140.0

® Test conditions

Testpiece: O-ring JIS P26
(Thickness $3.5 mm x |. D. $25.7 mm)

Compression ratio: 25%
Flange material: Aluminum

Heating conditions: 200°C x 22 hours '

|

rw




FLUORO ELASTOMER / Various types of FLUORO ELASTOMER

Large O-rings

Various types of original high performance elastomer can be joined
together during the molding process. By molding two or more
O-rings separately, and then joining them together and vulcanizing
them, a large O-ring can be made without any need to fabricate a
special die for each size of O-ring. This in turn enables the delivery
time to be reduced.

Features

1.D. can be set freely provided that it is within the allowable range of fabrication.

The delivery period for the part corresponding to die fabrication can be reduced.

The cost of die fabrication can be reduced.

Applications

Sealing of large LCD manufacturing units

Allowable range of fabrication

Thickness (mm) I. D. that can be
Product name A
3.1 3.53 40 5.33 5.7 6.0 6.98 8.4 10.0 fabricated (mm)
BLAZER™ NEXT — O — O O — O O O | 4000rmore
BLAZER™ S2 — O — O O — O O O | 4000rmore
BLAZER™ A — O — O O — O O O | 400 or more
BLAZER™ FC — O — O O — O O O | 4000rmore
BLAZER™ FE — O — O O — O O O | 4000rmore
50 (Thickness 6.0 or less) or more
PURE RUBBER™ O O O O O O O O O 100 (Thickness 6.99 - 8.4) or more
150 (Thickness 10.0) or more
FLUORO ELASTOMER FB O O O O O O O O O | 3000rmore
FLUORO PLUS™ O O O O O O O O O | s000rmore
FLUORO ELASTOMER FA O O O O O O O O O | 3000rmore

* For thickness other than the above, please contact us.
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Chemical resistance of various elastomer materials

This data concerns the chemical resistance of various elastomer materials which is judged overall based on the results of chemical immersion tests
carried out in our test laboratory, existing publicized data, and actual data used. This chemical resistance data constitutes a very useful guide for
selecting a elastomer material. However, regarding each individual application, there are conditions which cannot be created in our test laboratory,
and it is not possible to guarantee the performance of the material for each customer’s application. For this reason, if there is a possibility of
damage or deterioration of the sealing parts causing major damage, it is recommended that prior to use you carry out tests under actual conditions
and check the results.

Inspected in NICHIAS

. NICHIAS original high performance elastomer Standard materials
()
Chemicals E’ % % % g; % z g 2 g a i SB'; E 3 -c% %
S| 8|8 > 3 A4 BB |B & s s|¢g
€| 3 * |3 |2 | 3| % 3
= ()

Hydrochloric acid 37% 25 A A A A A A A A C A C C
Hydrochloric acid 37% 80 A A A A A A A C D (& D D
Sulfuric acid 98% 25 A A A A A A A A D C D D
Sulfuric acid 98% 80 A A A A A A A D D D D D
Fuming sulfuric acid 25 A A A B B A B C D D D D
Nitric acid 60% 25 A A A A A A A A D D D D
Acids Nitric acid 60% 80 A A A A A B A D D D D D
Hydrofluoric acid 50% 25 A A A A A A A A D D D D
Glacial acetic acid 25 A A A D D D D D B C D D
Anhydrous acetic acid 25 A A A D D D D D C A D D
Phosphoric acid 25 A A A A A A A A C A D D
Phosphoric acid 80 A A A A A A A A D A D D
Formic acid 25 A A A A A A A C C C B C
Aqua regia 25 A A A A A A A B D D D D
Sodium hydroxide 50% 25 A A A A A A A A - A - -
Sodium hydroxide 50% 80 A A A A A A A D D A - D
Alkalis Hypochlorous acid 10% 25 A A A A A A A A A D D
Aqueous ammonia 28% 25 A A A B B B B D A A D A
Ammonium fluoride 25 A A A A A A A A - A - -
Methanol 25 A A A A A A A D A A A A
Alcohols Ethanol 25 A A A A A A A A A A A A
Isopropyl alcohol 25 A A A A A A A A B A B B
Amines n-methyl-2- pyrrolidone 25 A A A D D D D D - A - -
Ethylene diamine 25 A A A D D D D D B A B B
Tetrahydrofuran 25 A A A D D D D D D C D D
Aldehyde | 4 cetaldenyde 5| A| A A D D | D| D|D| D A | D|D
Furfural 25 A A A B B B B D D A D D




M How to read evaluation symbols

The external appearance is virtually unchanged. It is predicted that under severe pressure or temperature conditions

. Percentage change of volume 0-10% the physical characteristics of the material will deteriorate slightly.

B... Percentage change of volume 10 - 20% ;E;Iﬁ:glscﬁzl characteristics of the material deteriorate markedly, so the material cannot be recommended for dynamic
C ... Percentage change of volume 20-40% e Physcal araciostos deteirate to e exeme deres, so e mater s ot econmende for chnaric
D ... Percentage change of volume 40% or higher  The material cannot be used.
Inspected in NICHIAS
NICHIAS original high performance elastomer Standard materials
—
)
3 w o] w w w T mT | mm [} em | 20 z
3 |5 |5 | B8 | B 5 |SE|ISEF B2 B2 =
@ N N N N N m | Q0| 9o | ¢ 82 | 03 o
Chemicals 2 m o o o oy 3 03|28 @ 33|38 | 2
< 2 2 2 2 2 g 2 2 ® 25 | 2 Q 2
S| & @©|> | 3|A | & |3 |8 |8 5 s ¢
o
2] | I3 |3 3 = 2
= @ >
= ®
Acetone 25 A A A D D D D D (o] D D D
Methyl ethyl ketone 25 A A A D D D D D D D D D
Methyl isobutyl ketone 25 A A A D D D D D D D D D
Ketone, Butyl acetate 25 A A A D D D D D D D D D
ester,
ether Ethyl lactate 25 | A A A D D D D D D D D D
Cyclohexanone 25 A A A D D D D D D D D D
Propylene glycol _ _ _
monomethyl ether 25 A A A D D D D D D
Propylene glycol _ _ _
monomethyl ether acetate 25 A A A D D D D D D
Cyclohexane 25 A A A A A A A A D D D B
Isooctane 25 A A A A A A A A D D D A
Hydrocarbons
Benzene 25 A A A A A A A C D D D D
Toluene 25 A A A A A A A C D D D D
Chloroform 25 A A A B B A B B D D D D
Carbon tetrachloride 25 - - B B B B B A D D D D
Chlorine-
based Silicon tetrachloride 25 - - B B B B B A D D D D
solvent
Methylene chloride 25 A A A B B © B D D D D D
Trichloroethylene 25 A A A B B B B C D D D D
Steam 150 A A A A A D A B D - D D
Steam
Steam 250 - A D - - - - - - - - -
Hexamethyldisilazane 25 A A A A A A A A - - - -
Piranha solution
[H:80: : H:0; = 3:1] 25 A A A A A A A A - - - -
i SC-1
%gfgg ?oe e [NH,OH (27%) : H:02(30%): H:0 = 1:1:5] 25 A A A A A A A A - - - -
semiconductor | gc-2
manufacture | [HCe(37%): H:0:(30%): H.0 = 1:1:6] 25 A A A A A A A A - - - -
BHF
[HF-NH{F-H:0] 25 A A A A A A A A - - - -
DHF
[HF-H.0] 25 A A A A A A A A - - - -




Physical properties of elastomer materials

NICHIAS original high performance elastomer

2 | E 2 | 33 E 2 | 2g | gz | &g
VLS 5 5 =3 5 S v i) » S cc
= N OR N | R B N | 87 | €8 | °3
3 NICHIAS product name 3 by by 8 by 3 % % ) ol
o E E E E E 2 o]
n P m m
3 1Y 22 o o m @
5]
o NICHIAS material symbol BNX BS2 BA PFW BFC BFE TPFE FB FA-F
Feat Heat Steam Chemical Plasma Plasma Plasma Ozone resistance | Steam resistance Non-adhesi
eatures resistance | resistance | resistance | resistance | resistance | resistance |and acid resistance |and acid resistance| ' O1-2cNeSIVeNess
JIS symbol — — — — — — — — —
Color Black Black Black White Black Black Transparent Black Black
Working temperature range (°C) 0~335 0~320 0~210 0~200 0~200 0~200 0~150 0~200 -15~200
%Z Type A durometer hardness 76 82 75 7 60 60 62 70 70
=%
%’ Tensile strength (MPa) 1.1 27.5 13.1 9.8 18.8 1.4 17.3 15.7 16.6
2
[N
3 Elongation (%) 140 200 150 150 210 230 590 460 210
=l
@
§- 100% tensile stress (MPa) 8.3 15.6 6.4 5.9 3.9 3.5 1.6 2.8 3.9
28 iti
i o Time in ) 300x72 300x72 150x72 200x72 100x72 100x72 100x72 175x24 175x72
%’2 Compression set (%) 26 45 20 25 9 9 34 20 8
> Test conditions _ _ _ 230x24 _ _ _
Q. (Temperature in °C x Time in hrs) x 230x24 230x24
3
‘_°‘ Type A durometer hardness change —_ —_ — -5 — — — 0 )
@
@,
% Tensile strength percentage change (%) — — — -6.5 — — — -13.0 -13.0
>
3 Elongation percentage change (%) — — — +4.5 — — — -6.0 -15.5

Standard materials

m (L7} T m o0 o =Z
- o = = [T o =
» S @ 9 ®g< (2} o =
o a9 oS 0< o 93 o0
o NICHIAS product name =32 30 303 35 3
W 50 ] o3 o = @
Q m = 20 X0 =
>
2 2 g
)
o NICHIAS material symbol FA S| EP CR NBR
Features Heat resistance Heat resistance awg ?zsgte;rr?:;?;ta:: cee Vgﬁgtgﬁrrgz?g;récee Mineral oil resistance
JIS symbol FKM-70 VMQ-70 EPDM-70 — NBR-70-1
Color Black Reddish brown Black Black Black
Working temperature range (°C) -15~200 -50~200 -40~150 -30~120 -30~120
=
% Type A durometer hardness 69 70 70 67 68
o
:f Tensile strength (MPa) 15.3 6.3 15.3 12.8 16.4
2
0
E] Elongation (%) 300 260 280 260 300
o
@
5,%,- 100% tensile stress (MPa) 3.3 - - 4.2 3.0
gg Test conditions
2 (Tomperature n °C x Time in hrs) 200x72 175x72 100x72 100x72 120x72
%2 Compression set (%) 22 27 8 29 13
Bl (oo % < Tims n s 230x72 230x72 100x72 100x72 120x72
>
©  Type A durometer hardness change 1 6 1 +9 4
@
@
g.- Tensile strength percentage change (%) -5 -8 +9 +8 -3
>
8 Elongation percentage change (%) +0 -23 +4 -23 -29

M Test method
- Type A durometer hardness: JIS K 6253 (Elastomer, vulcanized or thermoplastic — Determination of hardness — Part 3: Durometer method)
- Tensile strength, elongation, 100% tensile stress: JIS K 6251 (Elastomer, vulcanized or thermoplastics — Determination of tensile stress-strain properties )
- Compression set: JIS K 6262 (Elastomer, vulcanized or thermoplastic — Determination of compression set at ambient, elevated or low temperatures)
- Thermal aging characteristics: JIS K 6257 (Elastomer, vulcanized or thermoplastic — Determination of heat ageing properties)



Product No. (TOMBO™ No.) indication method
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2670 2675 2675 2670 2675 2675 2670 2670 2670 2670 2670 2670 2670 2670

O-rings -BNX | -S2 | -A | -PFW | -FC | -FE | -TPFE| -FB | -FA-F| -FA | -SI | -EP | -CR | -NBR
Molded products | 2680 | 2685 | 2685 | 2680 | 2685 | 2685 | | 2680 | 2680 | 2680 | 2680 | 2680 | 2680 | 2680
other than O-rings | -BNX | -S2 | -A | -PFW | -FC | -FE -FB | -FA-F| -FA | -SI | -EP | -CR | -NBR

* PURE RUBBER is used only for O-rings.

Allowable manufacturing dimensions

Allowable manufacturing dimensions
Product shape Remarks
Width x Length | Thickness

Regarding original high performance elastomer,
O-rings JIS B 2401 (P, G, V), AS 568 B, others dies of certain dimensions are not available, so
please check when ordering.

Molded products other than Various shapes and dimensions
O-rings (drawing instructions)
High performance
R elastomer 300mm x 300mm 1.0, 1.5, 2.0, 3.0 (mm)
sheet
Standard elastomer 1000mm x 1000mm 1.0, 1.5, 2.0, 3.0 (mm)

To ensure safe use

To ensure that the products in this catalog maintain their intended performance and can be used safely,
be sure to strictly observe the following items.

- The physical properties and applications indicated in this catalog are representative properties and applications.

- The rough values of heat resistance indicated in this catalog are for reference only. They are not guaranteed values. Performance data is based
on the results of tests performed by NICHIAS and also actual records obtained from general applications.

- These products are used in a variety of locations and equipment. The actual conditions of use differ from one application to another, so it is
recommended that before using a product you carry out a test under the actual conditions of use.

- Concerning individual applications, it is necessary to evaluate each individual design and its suitability before selecting a product. For special
applications, please contact us.

- The contents of this catalog may be changed without prior notice.

4 I
- - Please observe the following cautions in order to maintain the intrinsic functions of
A Precautions fOI’ handlmg DTOdUCtS the products and also to ensure that these products are used safety.

1. Do not use aproduct for any other purpose than the ones described in the catalog and specification, etc.
2. Store products indoor at ambient temperature and humidity to avoid direct rays, and strictly avoid to get wet.
3. This product is washed and packaged in a cdlean room. Therefore, to avoid adhering to contaminations, be sure to open the package just before using products.
4. Do not damage the surface of products.
5. Avoid twisting of products when installing.
6. For disposal, follow local regulations.
- J

HS1602A_E
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NICHIAS Corporation

Il Head Office

6-1, Hatchobori 1-chome, Chuo-ku, Tokyo 104-8555, Japan
International Marketing and Sales Group

Phone: 81-3-4413-1132 Fax: 81-3-3552-6108

Web Site: http://www.nichias.co.jp/

HOverseas Sales Companies

Indonesia

PT. NICHIAS SUNIJAYA

Panin Life Center, 2nd Floor, Room 205, JI. Letnan Jenderal S. Parman
Kav. 91, Jakarta 11420, Indonesia

Phone: +62-21-56956207 Fax: +62-21-56956208/56956209
Malaysia

NICHIAS SOUTHEAST ASIA SDN. BHD.

Suite A1102, 11th Floor, West Wing, Wisma Consplant 2,

No. 7, Jalan SS 16/1, 47500 Subang Jaya, Selangor Darul Ehsan, Malaysia.
Phone: +60-3-5636-4067 Fax: +60-3-5636-4078

Singapore

NICHIAS SINGAPORE PTE. LTD.

25 International Business Park, #01-15/17 German Centre,
Singapore 609916

Phone: +65-6571-0830/0838 Fax: +65-6265-7681

Vietham

NICHIAS VIETNAM CO., LTD

Room 12-K, 12Floor, Center Building,

Hapulico Complex No1 Nguyen Huy Tuong,

Thanh Xuan Trung, Thanh Xuan, Hanoi, Vietnam

Phone: + 84-4-3791-7194 Fax: + 84-4-3791-6203

Thailand

NICHIAS (THAILAND) CO., LTD.

85 Moo 1, Wellgrow Industrial Estate T. Homsin, A. Bangpakong
Chachoengsao 24180, Thailand

Phone: +66-38-570-600 Fax: +66-38-570-601

THAI NICHIAS INTERNATIONAL CO., LTD.

Unit 1107, 11th Floor, AIA Capital Center

89 Ratchadaphisek Road, Dindaeng, Dindaeng, Bangkok 10400 Thailand
Phone: +66-2-001-2060 Fax: +66-2-001-2062

China

NICHIAS (SHANGHAI) TRADING CO., LTD.

B (LiB) BBERAE

Room 1701, THE PLACE, Tower A, No. 100 Zun Yi Road,
Changning District, Shanghai, P.R.China Postcode 200051
PELEHRTEEXE100SWHmFMAK1701E  #B4E200051
Phone: +86-21-6236-1783 Fax: +86-21-6236-1781

NICHIAS (SHANGHAI) TRADING CO., LTD. Guangzhou Branch
HiEf (LiB) BBERAT TMDAF

17F-G, Gold Sun Building, No.109 Tiyu West Road, Guangzhou,
Guang Dong Province, 510620, P.R.China

PEMRE MHERIXBERE 1095 BRAE17#GE B4 510620
Phone: +86-20-3879-1640 Fax: +86-20-3879-1647

NICHIAS (SHANGHAI) AUTOPARTS TRADING CO., LTD.
TR (LB) RETHEHREERLA

Room 1702, THE PLACE, Tower A, No. 100 Zun Yi Road,
Changning District, Shanghai, P.R.China Postcode 200051
PELEHRTEEXE100SWHEFMAK1702E  [#B4E200051
Phone: +86-21-6236-2668 Fax: +86-21-6236-2667

Germany

NICHIAS AUTOPARTS EUROPE GmbH

Prinzenallee 7, 40549 Dusseldorf, Germany

Phone: +49 (0)211-52391-058 Fax: +49 (0)211-52391-200
United Kingdom

NICHIAS EUROPE (UK) LTD

10th Floor, Hardman Street, Manchester, M3 3HF, UK
Phone: +44-0-161-932-1422 Fax: +44-0-161-932-1401

Hl Overseas Construction Companies
Malaysia
NICHIAS SOUTHEAST ASIA SDN. BHD.
Suite A1102, 11th Floor, West Wing, Wisma Consplant 2,
No. 7, Jalan SS 16/1, 47500 Subang Jaya, Selangor Darul Ehsan, Malaysia.
Phone: +60-3-5636-4067 Fax: +60-3-5636-4078
Thailand
THAI-NICHIAS ENGINEERING CO., LTD.
45 Huaypong-Nongbon Road, Huaypong, Muang Rayong,
Rayong Province 21150, Thailand
Phone: +66-38-682-242 Fax: +66-38-691-156

B Overseas Factories
Indonesia
PT. NICHIAS ROCKWOOL INDONESIA
PT. NICHIAS METALWORKS INDONESIA
Malaysia
NICHIAS FGS SDN. BHD.
NT RUBBER-SEALS SDN. BHD.
Vietnam
NICHIAS HAIPHONG CO., LTD.
China
SUZHOU NICHIAS INDUSTRIAL PRODUCTS CO., LTD.
(FRIN R4 Toll I RAF R T
SUZHOU NICHIAS SEAL MATERIAL CO., LTD.
(FINEEGZH M RERAE)
SHANGHAI XINGSHENG GASKET CO., LTD.
(LB BETHBFRAF)
SHANGHAI GOYU AUTO PARTS CO., LTD.
(EBRRRESTHHERLF)
India
NICHIAS INDUSTRIAL PRODUCTS PRIVATE LTD.
Czech
NICHIAS AUTOPARTS EUROPE a.s.
Mexico
NAX MFG, S.A.DE C.V.

ACautions

® The products included in this catalog are intended for common use, including those presented in
the catalog. If you intend to use any of the products in a way that requires extremely high
quality and reliability such that any possible defect may directly affect the safety of human lives,
please make sure to consult with our company in advance and take necessary measures at
your responsibility.

®Because the stated material values may vary according to actual usage environments or
circumstances, please consider such figures as indications for reference.

® The content of the catalog explains the features of the products when they are used alone.
When actually using the products, please start using them after testing them under the actual
usage environment.

® The content of the explanation of the products may be modified without any advance notice, and
the production of the product may also be discontinued without advance notice. Please obtain
the latest version of the catalog, and confirm the content thereof. The date of issuance of this
catalog is printed in the upper left corner of this page.

® The standards, accreditation and provisions of laws included in the catalog may not conform
with the latest version thereof.

® We strictly prohibit any acts of infringement upon our rights that are protected by the Copyright
Act with regard to information included in the catalog, through the production of copies or
imitations, misappropriation or unauthorized reprinting.

® Please be informed that, in the case where any problem involving a third party’s industrial
property right arises due to the use of any product included in the catalog, our company shall
not be responsible for any problems other than the problems arising strictly due to reasons
related to only such products.

® Please be aware that our company will not bear any responsibility for the following damage
related to our products:

—Damage arising due to natural disasters or accidents occurring for reasons that are not
attributable to our company;

—Damage arising due to remodeling, repairing or other acts by a third party;

—Damage arising due to the willful intent or negligence of the customer or the user, or due to
the improper use or use under abnormal conditions of the products;

—Damage arising due to the failure to carry out regular checkups and appropriate repairs,
maintenance and part replacements, considering various conditions, such as the usage
conditions, usage environment and usage period, etc., of the product;

—Indirect damage (including any operational damage, lost profits, opportunity losses, etc.)
arising due to the use of or inability to use our company’s product;

—Damage arising due to a situation which was unforeseeable under the technical standards
at the time of the shipment of our company’s product; or

—Damage arising due to reasons that are not attributable to our company.
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