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Materials:

1. NATURAL RUBBER (NR):-

Natural rubber is derived from a dried milky liquid which could be obtained by cutting t k o
certain trees (Hevea Brasilliensers)

Hardness: - Hardness varies from sponge to ebonite.

Tensile Strength: - Has good tear and abrasion resistance and high tensilg strength with
good resistance properties.

Heat Resistance: - Can withstand a continuous service temperat f apgboximately 60-
70°C and when specially compounded than 80°C on t th , it remains fle xible

down to -60o0c.

Feature: - It has a fair good resistance to dilute acids an

Applications: - Natural Rubber is used in Mountmgs@e sion bushings.

2. STYRENE BUTADIENE RUBBER s -
Natural Rubber’ s poor resistance to olar oils has given rise to synthetic Rubber. SBRisa
copolymer of styrene and b used along with natural Rubber or in place of natural Rubber to a

certain degree.

Tear strength: - Teal\resisi@@ance¥€’slightly less than Natural Rubber.

nce: - When specially compounded can stand temperature up to 90°C.

A tions: - SBR is used in manufacture of tires, automobiles parts, weather strips, bumpers and
mets.
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3. NITRILE RUBBER (NBR):-

Commonly referred as Nitrile or Buna'N', it is a copolymer of acrylonitrile and butadiene.
Har dness: - Hardness ranges from 20 shore ‘A’ to ebonite.

Tensile Strength :- The degree of tensile strength varies but tensile strength is highest wh ard
is between 70 and 80 Shore 'A’

Compression Set :- Very low Compression Set is obtainable when suitably formula @ | cured.

Heat Resistance: - It can withstand a long service at temperatures of 90°C to 100°C. At higher
temperatures they behave satisfactorily for several weeks. Maximum working t ure is about 120°C

Flexibility: - It remains flexible at -30°C and -45°C when suit

rubber has good gas impermeability compared to Natural rubBer a i
It has a good resistance to ageing and undergoes Iittlefajbﬂ1 / dynamic stress.

Applications:- NBR is used in structural adhesiv t
inflections, fuel lines and hose , flexible couplings

<Y

ission seals, water pump seals, milking

y known as Neoprene Rubber

4. CHL OROPRENE RUBBER (CR)™Rop
Tensile Strength: - Tensile h tly lower than natural rubber but better than Nitrile rubber.

Tear Strength: - High tear st can be obtained by using alower degree of cure.
Compression Set; od @sist ce to compression set can be obtained.

Features: -
chemical
It has exc esistance to weather and ozone.
' ric properties are obtainable.

resistant and moderately good resistant to oils and considerable resistant to many

ations :- Strips for auto industry ; seals and bellow, for machines and motor vehicles, Buffers and
ings for heavy machines, Roll covers for machines, process equipment, printing, V- belt for motor
vetiicles etc
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5. HYPALON (CSM):-

Chemically known as chlorosul phonated polyethylene.

Tensile Strength: - With the appropriate grade, a high tensile strength can be obtained.

Compression Set: - The resistances to compression Set is good.
Heat Resistances: - It is serviceable upto 120°c continuously and higher temperaturegi
It has outstanding resistance to ozone attack and colour retention during light
They have excellent resistance to flame, ails, heat weather, chemicals and abr

also has good resistance to oxidizing chemicals at room temperature.
It has resistance to water, alcohol and its resistance to mineral ouljis eq

Applications :- Hypaon used is Fleotic products, Hose for autgmoti Ve
spark plug boots, primary and ignition wise etc %

Features: - It resistivity to low voltage is good and di-electrical strength is also
Sur
:ﬁ stance. Hypalon

a?of chloroprene rubber.

ustry, Automotive part like a

6. BUTYL RUBBER (IIR):- %
It is a copolymer of isobutylene and isopr (b

Tear strength: - At room temperat% resstance is dightly less than tat of natural rubber, but at

higher temperature is almost equal natural rubber.

Heat Resistance: -: - A co Il cured compound is continuously serviceable at 100°c.

Flexibility: - Butyl rudber remai ible even at -70°c.

Features. - It g I stance to chemicals of polar solvents and to agueous acid, bases and oxidizing
agents.

It has good resistance to animal and vegetable oils but poor resistances to mineral oils.

Butyl r, utstanding in its permeability to gases.

plications :- It is used in irrigation tubing, tank linings, roof coverings, printing rolls, glovers, sporting
inflatable goods, weather strips, peda pads, radiator hoses and in Medium & high voltage
lation cables/ wires.

Tel +91 22 2821 8802 / 2836 9390 Fax: +91 22 2839 0658
Web : www.paraseals.com Email: nsb@paraseals.conr



FPARAMOUNIT SEALS & PACKINGS 4

7. POLYACRYLIC RUBBER (ACM)-

Hardness: - Hardness ranges from 40 to 90 shore'A’ .

Elongation: - 100 - 400 %

Tensile Strength: - Tensile strength from 70 kg/cn to 140 kg/cn? is obtainable.

Compression Set: - Compression set resistance at 150°c is found to be between 20 - %

Features: - It has excellent resistance to heat and oils and serviceable at continfious témperature of 180°C
and intermittent temperature of 200°C.

It has excellent ozone resistance, resistance to sunlight fading resistancede hot (3'Is.

Applications:- It is mostly used in the manufacturing of rear end in s, automatic transmission

seals, valve stem sedls, diaphragm stock, etc. 2

8. ETHYLENE PROPYLENE DIENE MONOA E%DM):-

Har dness: - Hardness ranges from 40 to ~c

Tensile Strength: - Maximum ten can exceed 200K g/cnt.
Compression Set: - With spegi d| ng very good Compression Set result is obtainable.
Steam Resistances: - It has t resistance to steam. It remains serviceable even at high steam

pressures of 250 p.S.i.

Chemical Resistance™"EPDM isresistart to most polar materials suchas water, phosphate esters,
lycols. They are used in contact with various acids, akalies and vegetable oils.

Featur, excellent resistance to deterioration by ozone, Oxygen, weather, heat & chemicals. It

ntinuous temperature upto 140°c and remain flexible till -500c.

ations. - EPDM extensively used in the automotive industry as door seals bushings, gaskets,
jator hose, brake seals, body mounts etc.
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. SILICON RUBBER (VMQ)

Heat Resistance: - It is permanently resistant to hot air at temperature upto 1800c and even at 250°c they
remain elastic after several thousand hours.

Flexibility: - It remains flexible ate temperature down to -100°c.

Compression Set: - Appropriately cured silicon has extra ordinary low compression set.

Features: - Silicon Rubber has excellent resistance to hot air and at the same time re % exible at
extremely low temperatures.

The silicone vul canisates withstands acids, ozone and weathering including thefactionjof sunlight at high
attitudes and ultra violet light.

It has good resistance to boiling water

It has outstanding physiological properties which is better than obta \Mth any other elastomer
available.

Applications: - It is used in agrospace industry in the form o /Seals and Gaskets, in gas turbines
engines, piston and jet engines. Washer for electric capacii@ks, agms for electric contractors etc.

10. FLUROCARBON RUBBER (FKM).:- W:ownasVlTON@

Hardness; - 60 to 95 shore ‘A’

icalsresistance. Also used on gasoline pumps, vacuum drier transformer, rotameter, speedometer
s, oil well components etc.
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11. XNBR (CARBOXYLATED NITRILE RUBBER):-

XNBR are terpolymers of acrylonitrile, butadiene, and an acidic organic monomer grade of XNBR vary
from one another in A C N content and concentration of carboxyl groups.

Features: - XNBR has the same heat, oil and fuel resistance as regular Nitrile rubber but provi erior
abrasion resistance and excellent mechanical properties evenat temperature around 110°C. T '
advantage of XNBR is, it is comparable to polyurethane in many applications a much lo

USES:- Itisused in fuel resistance application where excellent abrasion resistance, % strength, tear
strength, high modulus is required. Products like belting, footwear hoses, InduﬁC gls”'O" rings,

Packings, Pump impellers, textile etc.
S°

12. HNBR (HYDROGENATED NITRILE RUBBER):- %

percentage of un-saturation and this makes it suit Ication against oxidation ozone and other
weathering conditions.

L ow temperature properties:-
It has very good low temperature prop in terms of both brittle point and stiffness.
Compression set :- The compressi stance at elevated temperature around 160°c is excellent and

is second to silicone rubber (V4
Fluid Resistance: - HNBR ¢ nds show very little loss in physical properties in different fluids, as

Heat resistance: - The workable temperature for HiB aries from 150°c to 175°c depending on the
5 f@ 0

swell in oils such as ineowt ission Qil, hypoid gear oil etc.

Features. - HNBR ers are made of by the selective hydrogenation of Nitrile rubbersin the
presence of sgphi ed catalyst systems.

It also kn highly saturated Nitrile (HSN). It used at high temperature between 150°c to 175°. It has
excell ce to aggressive fluids and resistance to many chemicals. Besides this HNBR has other

ike steam resistance, ozone and weathering and also excellent resistance to radiation.

tion :- It used in Nuclear plant, Oil and Gas Industry, Military and Aerospace like in Rocket
der, Navy cable etc.., Also used in textile and Automotive applications, fuel line, Hoses, engine ail
cooler power steering, transmission Oil cooler, air conditioning etc..,
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13.

14.

15.

POLYURETHANE (AU/EU):-

Properties :- Polyurethane has excellent resistance to weather by conditions like Ozone, Oxidation, Ultra -
violet radiation. It has excellent resistance to gas such as propare, ethylene and valued gas.

Features: - These ate high molecular weight organic materials having long numbers of urethan -C-
0OO0) groups. It has excellent abrasion resistance, Oil and fuel resistance and has excellent physi
properties.

Uses: - Uses in application like seals for door locks, bumpers components, footwear ' , @-rings

Packings, roll cover wheels etc... :
S°
POLYBUTADIENE (PBR):-

Polybutadiene can be prepared in either a solution or emulsiof p zation system.

Feature: - Polybutadiene is superior to natural rubber bécalise)of ts high abrasion resistance, excellent
heat resistance, excellent low temperature propertiesgo jStance to light crazing, high resilience etc.

Uses: - It mainly usesin Tyre tread and side sed in shoe soles and shoe products.

PVC BLENDED —NBR:-
Thisis non staining polymepg
Polyvinyl chloride.

Properties: - PVCANB has®xceffent resistance to Oil. Gasoline, Ozone and weathering, as well as
abrasion resistance. aces NBR in applications where improved weathering resistance is required and
also where | ion set is not necessary as compression set of PVC - NBR is quite high when
compared o NBR alone.

Fea t has good process ability for extrusion providing excellent smooth and glossy finish to the

oduct giving it a plastic like appearances.

. - It is used in compared where high hardness compounds are required without addition of extra
s (Black or mineral). Some of the applications are in manufacturing hoses for propane gas, parts for
automobiles, rubber windows frames, Gaskets, Oil resistance shoe soles etc...
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Physical/Chemical Properties of Natural and Synthetic Rubbers

FLOURO
i HYPLON | SILICONE | VITON | HNBR
Properties N.R SBR EPDM | NBR CR CSM VMO EKM hsn | SILICONE
FVMQ
Physical
Strength E G G G G G F G
Compression
et G G G G |FtoG| G G G
Tear &
Abrasion E G G G G G P V.G
Resilience E G V.G G V.G P G G
Gas
Permeability P P P P P P P .P G F
Electrical
Strength E E G P G F E ‘,, G P G
Flame
Resistance P P P P E P E P V.G
Water
Resistance V.G G E F GA G G G V.G V.G
Oxidation F F E G zm E E E E E
Ozone
Weathering P P E E V.G F E E
OILMRESISTANCE
ASTM oil No
L @200C P P E E G E E E G
ASTM Oil
NO 1 @ 1009C P P ) G G G G E E G
ASTM Oil
No 3 @ 200C P ,Q % G G G G E F G
ASTM Oil N
No 3 @ 1000C P A\ P G F G F E F G
ASTM Fuel B
400G P P F P F P E - G
TEMPERATURE
Max EX 900C 1050C 1500C 1300C 1250C 1600C 3000C 2500C 1800C 2800C
Max Cont 750C 850C 1300C | 1000C 950C 1300C 2050C 2050C | 1500C 2000C
TempCC
Lowest Temp - 60°C to -
oc - 60°C -550C | -500C | -200C | -350C - 250C 800G -200C | -280C - 600C
E= Excellent V.G = Very G = Good F = Fair P= Poor
Good
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