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ABSTRACT : Thermoplastic elastomers (TPEs) exhibit both elastomeric behaviors at used temperature range and melt
processibility. Polyamide based thermoplastic elastomers (TPAEs) are segmented block copolymers with hard blocks consisting
of polyamide segments, while the soft blocks usually consist of flexible segments having a low glass transition temperature.
The TPAE is one of the engineering TPEs possessing high thermal stability, excellent mechanical performances, chemical
resistance and excellent processibility. And they showed wide range of physical and functional properties depending upon
the structure of each segment and their relative contents and the hybridization with various inorganic particles. In this
review, synthesis, properties, and possible applications of TPAEs are summarized.
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Table 1. Major Makers and Chemical Structure of TPAE

—

Maker Trade name Hard segment Soft segment

Arkema Pebax PA12, PA11, PA6, Copolyamide PTMO, PEO
Evonik Degussa Vestamid PA12 PTMO
Ube Indusrtry Ubesta XPA PA12 PTMO
EMS-Grivory AG Grilamide ELY PA12 PTMO
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Figure 3. Amide formation from the reaction of carboxylic acid and isocyanate.zl'22
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C——— Polyamide (rigid block)
SN Polyether or polyester (soft block)

Figure 4. Schematic representation of polyamide thermoplastic
clastomer.
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Figure 5. Reaction of amine-terminated polyether (PE) and polyamide 12 (PA12) with a bisoxazolone-type coupling reagent.25
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Figure 6. (a) Synthesis of dicarboxylic acid terminated polyamide. (b) Synthesis of poly(ether-b-amide) by esterification of acid
terminated polyamide with polyether diol.
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Table 2. Typical Range of Properties of TPAEs

Properties Unit Vestami.d Pebax -
Low High Low High
Density at 23C g/cc 1.01 1.02 1.01 1.14
Hardness Shore D 40 62 25 63
Tensile strength MPa 138 315 286 562
Elongation at break % 200 300 380 715
Modulus of elasticity MPa 789 3550 197 4044
Egihl:clil,)ajb C Wim' 8k T break

Water absorption,
24 hr at 22.8C

Compression set,
24 hr at 70T

Melting point T 140 170 120 205

% 0.9 1.3 1.2 6.4

% 62 71 -- --

Table 3. Chemical Resistance of TPAE (PEBAX 6333 and 3533)'

Test conditions PBBAX PBBAX

Chemical agent days/C 6333 3533

10% Sulfuric acid 7/22.8 A’ A’
10% Caustic soda 7/22.8 A A
Boiling water 7/100 A A
Lockheed H55 7/121 A C
Skydrol 7/121 B C
ASTM Oil #1 7/121 A C
ASTM Oil #3 7/121 A C
Ethanol 7/22.8 A B
Butanol 7/22.8 B C
Iso-Octane 7/22.8 A A
4-Star Petrol 7/22.8 A C
M15 Fuel 2/50 B C
Paraffin 7/22.8 A B
Fuel B 2/50 A C
Benzene 7/22.8 A C
Acetone 7/22.8 A A
Ethylene Glycol 7/22.8 A A
Trichloroethylene 7/22.8 B C

" Based on volume swell
2 A = little or no effect; B = moderate effect; C = severe effect
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Figure 7. Comparison of physical properties of TPAE with other
engineering TPEs.
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Table 4. Consumptions of TPAE

Region Consumption  Annual growth rate(%)
(1,000ton/yr) 2007-2012
Europe 10.5 3~4
USA 3.1 2~3
Japan 1.4 3~4
(ef:;: ;:;‘:n) 5.9 10~15
Other area 0.2 -
Total 16.5 -

* Source: CEH estimates
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