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Thermoplastic Elastomer, TPE
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Processing thermoplastic elastomers vs. thermoset

rubbers.
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MmINn 1 - Processing advantages of TPEs over thermosets

=

Rapid (seconds)

'Fabrication Slow (minutes)

Scrap Reusable High percentage
waste

Curing agents None Required

-Machinery Thermoplastic Vulcanizing

equipment equipment

Additives Minimal or none Numerous processing
aids

‘Remold parts Yes Impossible

Heat sealing Yes No
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waNNN TPE gRannaaud  £9a1ansnusd
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Tuinsud 2

o
A1919M 2 Types of thermoplastic elastomer

MNTRATRLNaSTaNIddn 158unld aeudasly

e St

Styrenic 0.90-1.14

Olefinic 0.89-1.25
Polyurethane 1.10-1.34
Copolyester 1.13-1.39
Polyamide 1.01-1.14

45A-53D
60A-60D
70A-75D
35D-72D
75A-63D

S . &

TPE usinzrialagniamuasniatuaniums
mafsnszanmifiay 20 Tuds Tudseneansgawsim
Juu wazglsdagiuan anmsei 3 azudaii
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GENERAL PURPOSE GRADES

Shell, Phillips Petroleum, Enichem.

FaUSENANA® TPE M5l4a1 LaraDIunIng a9
TPE udazaia

Courtesy Du Pont

Esso, Bayer, Enichem, Huls, Hoechst, DSM.

Limited temperature resistance, poor oil
resistance.
Economic to process, can be coloured.

Poor elastic recovery, low compression set,
temperature susceptible.
Economic to process, can be coloured.

Footwear, wire and cable, hot melt adhesives.

Automotive bumpers, spoilers and trim, wire
and cable.

Account for 50% of market.

Commodity products available from most PP
manufacturers/compounders.

MEDIUM PERFORMANCE GRADES

Du Pont (Alcryn), Monsanto (Santoprene,
Geolast)

BASF, Bayer, Dow

Good elastic recovery, high temperature

performance, superior oil resistance
(Alcryn and Geolast)

L

Very high abrasion resistance and tear
strength. Can be coloured. :
Ester types have poor hydrolytic stability.

Mechanical rubber goods, under bonnet
automotive, industrial hose.

Adhesives (50%), wire and cable, auto body
parts, hose, footwear.

Newest types and fastest growing.

Mature products (20 years old) with slowing
growth rates.
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HIGH PERFORMANCE GRADES

Du Pont (Hytrel). Akzo (Arnitel).

ATO (Pebax), Huls (Vestamid), Rhone
Poulenc (Dynyl).

High tear strength and fatigue life, good fluid
resistance.
Low elastic recovery, poor compression set.

High abrasion resistance, good solvent
resistance.
Higher price bracket.

Wire and cable, hose/tubing, range of auto
parts.

Wire and cable, hose/tubing. range of auto
parts.

Premium products having strong growth

Showing rapid growth and can develop

with development scope.
Under increased competition.

further.
Under increased competition.

A o a a 4 Yo a o
wannnildimanda TPE wialdvnaasuan
: a & | '
Tumamsunngd Fadaruldenamasludadudiulng
lofimsedaulmAavih Styrenic TPEs anldunuens

< E Aa 4 a
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A9 4 — Potential replacements by TPEs in medical products

Syringe stoppers

Lower toxicity, non-elutables

Stopper in blood collection tubes

Blood/drug compatibility

Bulbs/bladders Design flexibility

Tubing Low extractables, flex-life
Caps/tips Low extractables, cost
Gaskets Low elutables, heat seal
Seals Heat sealing, low elutables
Serum caps Low elutables, heat sealing
Tool handles Design flexibility

Cushions Heat sealing

Needle shields

Low extractables, cost

Rubber valves

Heat sealing, low extractables

AMSUMTUNEN95598T A3 blend fulwalws-
A A . v ¥ [
fuinaldlugasmnssumavhsaainu azldaanan
gas fe gasvidu soft blend Fvardidutlsznay

[ a G o P ° °
AflueanssnmGiiiniiwinan  wagnagviillvia
X ' o«
WHIBIM (shoe soles) wardmiugaseas hard
blend aziidintsenavradwdlnsiauannni 14vih
2 2 a Aad a ¥
Fusaawn (heel) IndlwsRAuasgrunIavianunaa

LN

a¢l¥ HDPE (high density polyethylene) unule
Fanaiilday soft mdniioy usadlFaudnlndides
ffu blend AiUsznavdalwalnsRausuessssumna
m3 blend a1vazi@3ualélu internal mixer weida
didufgafegmnyivssdiunanazdasganiige
NaRNIMY polyolefin “fmmsaaﬁuifm 180-200 °%.
MR 5 udaesatharasshunaai L fuas N @ile
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Using powdered polypropylene
0 mins add polypropylene, natural rubber
and dicumyl peroxide, in that order

Natural rubber (SMR L)' 80 20 5 mins add antioxidant
Polypropylene, MFI 202 20 80 5% mins dump
Dicumyl peroxide 0-48 0-12
Antioxidant® 1 1
Injection ’";/U/dzed properties Using pelletized polypropylene
Density, Mg/m 0-92 091 :
Hardness, IRHD 75 100 0 mins add polypropylene and natural
Hardness, Type D durometer rubber
instantaneous reading 25 68 3-4 mins ‘add dicumyl peroxide
10s reading 16 60 6-7 mins add antioxidant
Tensile strength*, MPa 40 22:5 6% — 72 mins dump
Elongation at break, % 160 130
Flexural modulus®, MPa
along radial mould flow lines 10 1020

across radial mould flow lines 9 900

1. Other SMR grades may be used

Melt flow index, determined at 190°C under a 10kg load (BS 2782 : 105 C)

3. 2, 2-Methylene-bis-(4 - methyl-6 -t - butylphenol) eg Antioxidant 2246 (American
Cyanamid)

4. Determined on a sheet produced in a centre gated mould. The values given are
the means of the values for test pieces cut along radial mould flow lines and
those for test pieces cut in the perpendicular direction. Elongation at break was
found to be particularly affected by the direction of flow with test pieces cut
across the radial flow lines giving the higher values. Tensile strength was found
to be slightly higher along the flow lines.

5. ASTM D790 : Part B, 1971 (Test for flexural properties of plastics)
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