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Abstract : In order to investigate the effect of soft segment types on the properties of polyamide(PA) elastomers, thermoplastic
polyamide elastomers (TPAE) with different properties were synthesized. Three series of PA1212 based thermoplastic polyamide
elastomers were synthesized using one step method using dodecanedioic acid, dodecanedioic amine and three different types of poly-
ethers [polyethylene oxide (PEO), polypropylene oxide (PPO) and polytetrahydrofuran (PTHF)] as raw materials. The successful
synthesis of TPAE was determined by Fourier transform infrared spectroscopy and 'H nuclear magnetic resonance spectra. The
performance of TPAE was characterized by differential scanning calorimetry, thermogravimetric, dynamic mechanical analysis
(DMA), mechanical performance testing, water absorption performance testing, and electrical resistivity testing. The results show
that the melting point of the synthesized TPAE is higher than 170 °C, and the thermal decomposition temperature is higher than
410 °C. Among them, PEO series elastomers have slightly higher melting points and crystallization temperatures. DMA test results
indicate that PEO soft segment has the best compatibility with the polyamide hard segment, while PPO series elastomers have a loss
factor greater than 0.3 between —50 - —40 °C, indicating that this material has good damping performance at low temperatures. PEO
series has the best elastic and physical properties, with a tensile strength between 30-38.5 MPa, a fracture elongation rate higher than

620%, and high water absorption performance. The saturated water absorption rate can reach 30.2%, and the volume resistivity is
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reduced by 6 orders of magnitude compared to PA1212. PTHF series elastomers have the lowest water absorption ratio, with a satu-

ration water absorption ratio as low as 1.4%. Three materials can be applied to different scenarios.

Keywords : long carbon chain polyamide ;
absorption
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Tab.1 Ratio of soft and hard segments in TPAE

M_of PA1212 M_ of PEA Amount of
Sample N v
segments segments substance ratio
Ell 1018 900 27:26
E21 2200 900 16:15
P11 1018 1200 23:22
P21 2200 1200 15:14
T11 1018 1000 26:25
T21 2200 1000 16:15
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Tab.2 TG and DTG test results of TPAE

Sample T,,/°C T,,,/°C T, ./°C
Ell 368 417 417
E21 376 437 456
P11 352 412 411
P21 371 434 449
T11 352 414 414
T21 370 435 455

100
S sof j\
= 60f W
3 — 1212EDI-1
‘7 40 ——1212D1-1
= ——1212RTI-1
2 20F——1212ED2-1
= ——1212D2-1
0f —1212RT2-1 ‘ ‘ ‘
100 200 300 400 500 600
Temperature/°C

(a) TG

— 1212EDI-1
[~ 1212D1-1
08 — 1212RTI-1

— 1212ED2-1
[ 1212D2-1
12} —— 1212RT2-1

Derivative mass/(%-min™")
>

100 200 300 400 500 600
Temperature/°C
(b) DTG
4  TPAE [W#E /BTl Zk
Fig. 4 TG and DTG curves of TPAE

2.5 DMA 45#r

[§] 5 4 TPAE ¥ i () DMA i 4 |6l . MA&] Sa ]
LA W TR A AR AR TR B T AR R AR i, Bt 2 L
BEB W T G RERL T IR N R, MR Sb ] LR
1, TPAE MBHE-50~—44 °C 2247 I A — kb W AF (4



AT , 58 « AN ) AR B I i B R T e P AR 1 5 L S 33

FEUE), PRI B %A, H AR B & & 55 1) TPAE
FARHELL F P E A W 8., 45 G N 73R
RHIBE I FE LA J1 , B & it = i, A T e
NI BB BRI A TRE AR, L P11 (Y
B, BV 7E =50 °C~—40 °CH} HARFE H T H7E 0.3
PLE il FE BHLJE b L oK (tans >0.3) , 156 B st Rt ok
TE AR IR RN AT LHIVEBRJE A1 BT . > PA A
B TR THE, MRHE 0 oCRUT o B T — b i
{8, AR o A8, BRI RS B0 A9 Kl TPAE
1 R B A AR 2R 5 A 43 5, TR
B B o i 4 5 S B A B AR R N, BRI AE 0 °C
B R B T AR T, UbAh, IR LR B,
E21 WAk AR I 22 0] (1 1 25 /N T P21 AT T21, i
B PEO B 5 PA Bl B i AH 25 B -

10°

- —Ell
& —PI1
> —TI1
E 10 —E21
2 —— P21
g —T21
5 10%
5
7]
2
1025 0 50 100
Temperature/°C
(a)
0.6
—Ell
0.5 —Pl1
—TI11
0.4} 1

50 0 50 100
Temperature/°C

(b)
[§]5 TPAE [ DMA [i|£&
Fig. 5 DMA curves of TPAE

2.6 HFHAESHT

3 MK S rE e g R . WE 3T LA
B BT AR IE, PEO AR B LY TPAE )
EPERE L, P B AR B T KR
il 560 B A BE 5 PPO B B 5 711 TPAE A 45 5 e Wt
SUA R 2 B FASE IG5 PTHF KB & Bl
TPAE Rfi 5 ik, Hirp  E11 M P21 7EBLA i f
HLAIE RS HE AR R 2 AR PRI, 80 P S A sk
Biti 5 PA B B % i B9 HE T, TPAE B 7 fiiam B 7

SRS 2 SR A SRR A TR L
PR 2 o fifi 2 48 5 , W A IR A i T o, (EL AT
i T 526%, WEW] A B 2 51 TPAE A3 4 AL S
fig.
®3 TPAEM N1 MERE
Tab.3 Mechanical properties of TPAE

Tensile strength/ Elongation at Flexural

Sample MPa break/% strength/MPa Shore D
Ell —(30.0) >850 441 43
E21 38.5 620 8.25 50
P11 —(23.1) >850 2.93 36
P21 323 647 5.41 43
T11 24.0 695 4.0 39
T21 34.9 526 6.6 46

Note: “—" indicates that it has not been pulled apart within the

current displacement range of the laboratory stretching machine, and the

marked value is the tensile strength at a strain of 850%.
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