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1 SCIGHERS

1.1 K ERH

Uiy B 35 P A 2 B - DU A VK e SRk (PTPET) , b 3
TR Ao RL 2 B S g 2 A i, 208 70 7 5 M 4
4000, B REZ N 2.0, Wi SR HE(E 2} 0.467 mmol-g™'. &
A ALK gk S AR EY (GAP) , & A &N
37.2% 8035 F M, R 480, B BN 3.82, 1 FH 2
WAL TS RE o SCBRAEAL R, 2, 4- 1 Z R - 34 2 — 0
ZEY, Alfa Aesar A\l o Jo/K LB % R L IE F g
(DOS) H 2K, 4 b4, b s A2 350 2 A .
1.2 B=EMECGHEMEEMNE &

W AN TR £ A 28 Bk A A6 R 9 A T DOS b S
5 %1 i&E W] DOS ¥ ; 745 264 71 PTPET 5 & A [ 1k
# GAP LA b 250 R=1.0 4TI A, Il A DOS %
oL RER A BT A TR B A R LM
ZEA 60 mmXx40 mmx3 mm B R U L4t B, 50 °C
A 3 d R R R Fr 10 S1~S4 B
AT A R E 1 JE S AT PERE I K . S1~S4 A1
KBHNE.
F1 R RIS BRI S1~S4 4L

Table 1

elastomer samples S1-S4 with different crosslinking catalyst

The content of the polytriazole-crosslinked solid

samples PTPET/% GAP/% crosslinking catalyst/%
S1 10.00 0.05 0.01
S2 10.00 0.05 0.02
S3 10.00 0.05 0.05
S4 10.00 0.05 0.10

1.3 X[ EHE

(1) ZLAPRAE A B A2 4 21 AP (FTIR) , Nico-
let 6700, % WM, FHRECH 321K .

(2) # A2 MK - A% T 0 M4 TG 2 Netzsch
209 F1, 840 2~3 mg, MHASAN,, i i 50 mL-min™,
JHAGE R 10 K-min™, I E F 40~500 °C.

(3) %5 I %€ : METTLER TOLEDO XP204, ¥
R 10 mmx5 mmx2 mm, & i@, d=0.1 mg.

(4) 22 106 90 AR 285 4 0 < 2R P-4 75 A o, B —
FERFLAFE S S1~S4(£50.2 g,10 mmX5 mmX2 mm)
BT R (B 24 h S U R0 IR AR T R
T I ), PR HG B R, 2R 30 miin A AH 418 9 YR R 22 )N
F0.005 g.
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B, gsp, MR B EE , g-cm™;p, N 5 MR 1) %
JE,g-cm™,

(5) B & Ty 2= Be - 3l & J1 2% 43 T AL (METTLER
Instrument SDTA861e) K1 S1~54 R 5F 5 mmXx5 mmx
2 mm, 0B R 2 Kemin™, B F 1 Hz, s
Fl-100~100 °C.,

(6) J3 2= PERE - i 74 il I AL (CMT4101, MTS
N, 2% GB/T 258-2009 MR AR E " BE 5 kA v
WE R, P 20 mm-min™', PR HR EE 20 °C.

2 #R5TiE
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Table 2 Dynamic mechanical parameters of samples S1-54

samples T,/ C tand

S1 -66.90 1.307
S2 —67.41 1.279
S3 -67.96 1.277
S4 -71.21 1.275

Note: T, glass transition temperature. tand, energy dissipation factor.
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Fig.5 Stress-strain curve of samples S1-S4
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K, 163 BEAE AL ) B 18 0.02% A (FE 5 S2) 3k B 4
i, FHE W5 T M R 3483 g-mol™', FWEE N,
27 0.301 mmol-cm™. M3 3 Edi i, bl & 5 B A AL
F B B BE N, RE S ST ~S4 f) fie K 5 R 3L A
I S W) | B S AE A AR SRR AR S TR . R TR
S

www.energetic-materials.org.cn



32 I A Ak 700 % SR = e 2R Tk P O 1 R

VALl

791

RT3 KR S1~S4 (Y STk 25 45 K 2 50 7 27 1 A

Table 3 Mechanical properties and structure parameters of samples S1-54

sample E/MPa o,/ MPa e,/ % X q, v, p/g-em™  M_/g-mol” N,/ mmol-cm’
S1 0.50 0.50 215 0.340 6.408 0.156 1.059 9729 0.109

S2 1.49 1.00 93 0.340 4.030 0.248 1.047 3483 0.301

S3 1.30 0.82 90 0.340 3.932 0.254 1.035 3251 0.318

S4 1.00 0.82 110 0.340 4.094 0.245 1.046 3567 0.293

Note: E, Young’s modulus. o, Maximum tensile strength. &, , Elongation at break. M_, apparent molecular weight. p, density of elastomer. », , volume fraction

of polymer. q,, volume swelling ratio. y,, interaction parameters of Flory-huggins between elastomer and solvent. N, apparent density.
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Effects of Crosslinking Catalyst on Properties of Polytriazole-crosslinked Solid Elastomer

ZHANG Yong-li', YANG Rong-jie’, ZHANG Wei-hai', GAO Xi-fei', JJANG En-zhou', ZHANG Yu-xuan'
(1. Xi'an North Huian Chemical Industry Co. Ltd,Xi’an 710302, China;2. School of materials, Beijing Institute of Technology Beijing ; Beijing 100081, China)

Abstract: The effect of crosslinking catalyst Copper 2, 4-glutarate-cyclooctadiene complex dosage on the properties of
polytriazole-crosslinked solid elastomer was studied. Propargyl-terminated ethylene oxide-tetrahydrofuran copolymer (PTPET)
was used as an adhesive and polyazide compound as an curing agent, a series of polytriazole-crosslinked solid elastomers S1-S4
were prepared by adding crosslinked catalysts of 0.01%, 0.02%, 0.05% and 0.10%. The chemical structure, thermal stability,
mechanical properties and network structure of polytriazole-crosslinked solid elastomers were characterized by FTIR, TG, equi-
librium swelling method and DMA. It was found that PTPET elastomer is more stable than PET elastomer, the dosage of the cata-
lyst did not influence the thermal stability of the elastomer, and the decomposition temperature for all samples is at 405 °C. The
elastomer S2 with 0.02% crosslinking catalyst has the most perfect network structure and the best mechanical properties, and the
glass transition temperature is =67.4 °C.
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