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Figure 1  Stress versus strain behavior of slowly cooled melt compression molded PEBAX films

Note: Young’s modulus values of the samples have been tabulated in the inset.

Reprinted with permission from Ref. [57], Copyright [2005], John Wiley &. Sons.
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Figure 2 Engineering strain-stress curves of a series of PA1012-PTMEG(LCPAE) copolymers
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YIHEAT 7 A TH B4 BT R AE AE T T OCE M G . DSC.DMTA ,AFM, WAXD,SAXS, SALS 255 517,
UESEAE X SOAE S v A = b SO0 53 B8 S5 A AFAE - (1) J0 8 AU Bk AH . B ¥ A /0 i IST 1Y) 3R I i e Bt I o
R i A AR T O 5 (2) 0 5 A8 1) SR T B AR X HG TP TR AT 1 R b e B HLVR B S R BE By T DL RO
A R (3) BEWENSS Al A S 298 150~170°C . PA12 S RAKAY LR K, PAL2 S EER
g R A& 1 FR) . Goldbach Z5f#i F§ TEM 858 T PA12-PTMEG 2 51) 2t 5 9y il 4% (4 T 550 (IR,
B3 PAL2 R4 5108 0,40.50 F 75% (wt), 4li PA12 f§ TEM F& P B Ek . 3R Y w0
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JLREYRE i I BR S SE A B A . RV L JE AL S i PAL2 8GR 1 o B 2 SR e & A AR R
R, X AT DSC 407 i 15 48518 — 3K
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P 3 AR S A sk & 1037 5 8 B IR
()R RWEME 12250 /ST D, (D& 75 % (w BELE 12, (o) &F 50% (wo RELR 12,
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Figure 3 TEM micrographs of melt-crystallized films of: (a) nylon 12 (contrast enhanced by Pt/C shadowing) ,
(b) PEBA with 75% (wt) PA12, (¢) 50% (wt) PA12, and (d) 40% (wt) PA12.
Reprinted with permission from Ref. [5], Copyright [20057, John Wiley & Sons.
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correlations. Faint 4-cross  |contributes to slightly stronger two larger equatorial spots.
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Figure 4 Schematic of SAXS 2D patterns and corresponding models of lamellar morphology and orientation at each

strain. Hard segments are denoted by thick lines normal to the crystal length.

Reprinted with permission from Ref. [367], Copyright [2002], John Wiley & Sons.
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FE )77 1) H2 R T2k T 1]
Figure 5 AFM moderate tapping force phase data for a Pebax 3533 film surface under different elongations. High
phases corresponding to hard domains are white. The stretch ratios are 1. 0 and 3. 2. The scan boxes are
1000nm X 1000nm for each plot, and the z scale is 0~25°. The stress direction is close to vertical.

Reprinted with permission from Ref. [36], Copyright [2002], John Wiley &. Sons.
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Figure 6 (a) True stress-strain curve and the selected 2D WAXS patterns during tensile test of E50 at room temperature.
Tensile direction is along the horizontal direction. ; (b) Integrated one-dimensional WAXS curves in the meridianal direction.
The arrow indicates the increase of strain; (¢) The WAXS curves of samples with true strain of 0, 2.5 and their difference.

Reprinted with permission from Ref. [41], Copyright [2010], Elsevier Ltd.
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Research Progress of Long Carbon Chain Polyamide Based
Thermoplastic Elastomers

ZHU Ping, DONG Xia“ , WANG Du-jin

(Beijing National Laboratory for Molecular Sciences, CAS Key Laboratory of Engineering Plastics ,
Institute o f Chemistry, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: LLong carbon chain polyamide based thermoplastic elastomer (LCPAE) represents a category of high-
performance thermoplastic elastomer, consisting of long carbon chain polyamide (LCPA) as hard segments (HS) and
polyether as soft segments (SS). A series of copolymers can be synthesized by adjusting the molecular weight of HS, SS
and their relative ratio, covering the Shore hardness from 25D to 70D. Incompatibility of HS and SS renders LCPAE micro-
phase separation aggregation state, which leads to a combination of merits of LCPA as anti-abrasion, high mechanical
strength, thermal stability, good processability, and that of polyether as flexibility under low temperatures, high
resilience. This paper generally reviews the development roadmap, current market situation, domestic and overseas
research, related patents of LCPAE since 1970s, briefly summarizes the aggregation structural evolution of LCPAE under
uniaxial deformation, investigated by in site X-ray diffraction, which revealed the structure-property relationship of
LCPAE, can be referred as instructions for macromolecular design of LCPAE. The achievement of our own lab is also
introduced on designing and synthesizing LCPAE by employing indigenous-patented even-even LCPA1012. In the end,
outlook and proposal are made on the issues that what scientific problems should be settled for LCPAE and how the
collaboration among research institute and domestic enterprise should be streamlined to commercialize LCPAE with
independent intellectual property.

Key words: L.ong carbon chain polyamide; Thermoplastic elastomer; in-situ X-ray diffraction; Micro-phase separation
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