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Preparation and Properties of Ethynylphenyl Terminated Telechelic
Poly (Imide-Siloxane)
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(1. Key Laboratory of Specially Functional Polymeric Materials and Related Technology (Ministry of Education), School
of Materials Science and Engineering, East China University of Science and Technology, Shanghai 200237, China;
2. Shanghai Bearing Technology Research Institute, Shanghai 201801, China)

Abstract: 4, 4'-diaminodiphenylmethane (DMA), 4, 4'-diaminodiphenyl ether (ODA) and 3, 4'-ODA
aromatic diamine were mixed with the amino-end capped polysiloxane to polymerize with fluorine-contained aromatic
dianhydride, which was terminated with 3-ethynyl aniline to obtain three telechelic ethynylphenyl terminated poly
(imide-siloxane) (ATIS) resins. The structure, processability, curing behavior, thermal stability of different ATIS
resins and friction properties of PTFE fiber cloth reinforced ATIS composites were studied. The results show that
the prepared ATIS resins had good solubility in aprotic polar solvents with processing window of 40 —60 ‘C and
curing exothermal enthalpy lower than 250 Jeg~'; ATIS resin with 3,4'-ODA had the widest processing window,
and ATIS resin with 4,4'-ODA had the lowest curing exothermal enthalpy. The mass residual yield at 800 C of
cured resin in N, was about 30%. The friction coefficient of PTFE/ATIS composites was relatively high in the
initial wear stage, and dropped to below 0.15 in 30 min, and kept stable in 30—240 min; the friction coefficient of
composite with MDA was higher than that of composites with ODA after 90 min.

Key words: poly(imide-siloxane) ; ethylphenyl termination; processability; thermostability
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Fig.1 'H NMR spectra of different ATIS resins
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Fig.2 FTIR spectra of different ATIS resins
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Table 1 GPC spectrum analysis results of different ATIS resins
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(gemol ) (gemol ")
ATIS-1 1210 2 190 1.81
ATIS-2 1220 2 320 1.90
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2.2 ATIS ®iBg A9 T i BE

o & 4 FTRLE Y B R 0 TR R A T, ATIS
WA A %6 e P R 15 Paes 24 31— & IR
JE S RN PR AR R 3 — T3 TR R Sy o T L AR
S U BE T e A — (A A R R B BE ARG R X 3k
W] ATIS W RE & AT e Tk B8 e b B 1, B 130 5% 400 1
A LB FEAE R AT T IS A S . T
100~120 “Cu M, ATIS-3 B IR A9 %6 2 fe /N HAE
Ak Fe 3R e A A IR Oy T BE RS AE . ATIS-1,ATIS-2
AATIS-3 MR BN T.%5 11439k 141~183,142~
193,136 ~194 °C, ATIS-3 #f i§ A9 In T % 11 45 8 .
R R 4 AT A B Rl g 4, 4"-ODA Al 3,
4'-ODA By ATIS-2 F1 ATIS-3 B jg th & A& 2 1k Bk
B, H 3,4 -ODA KRG B3R T ATIS 4 i
TP S5 RGO A R R 2 B R Y A AR L 2 AU A

THES i s, N4k 58 7 o L 0L 48 7 o
PERE . [RIAT, ph 2R R B I R AR Ak A il 2 s BT A
2 ATIS B #8 H & — 5 0948 floim T2, I it
ATIS B Jig AT AE Sy R FH oK 15 05 il 7 2 4 A ol 25 2
B R,

16 000

— ATIS-1
14000 ATIS-2
12000  ---- ATIS-3

100 120 140 160 180 200
RE/C

B4 FEATIS RENFE-BE ML
Fig.4 Viscosity-temperature curves for different ATIS resins
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Fig.5 DSC curves of different ATIS resins
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Table 2 DSC curve curing reaction analysis results of

different ATIS resins
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Fig.6 TGA curves of different cured ATIS resins in N, atmosphere
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Table 3 TGA analysis results of different cured ATIS resins

under N, atmosphere
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Fig.7 Surface morphology of PTFE/ATIS-2 composite after

friction and wear test
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Fig.8 Curves of friction coefficient vs time of different

PTFE/ATIS composites
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