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The Research Progress of High—temperature Polymer Composites and Its
Application in the Field of Aerospace
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Technology, Harbin  150001)
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Abstract  High—temperature resin—based composites possess advantages such as low density, high specific
strength, high specific modulus, fatigue resistance, corrosion resistance, and high design flexibility. Due to its
significant potential for lightweight structural applications, a considerable attention in the aerospace field is received.
This paper focuses on three high—temperature resins—bismaleimide, polyimide, and phthalonitrile, and their
composite materials. A review of the historical development, processing techniques, mechanical properties, and
aerospace applications of these resin matrices is provided. Finally, by comparing their processing characteristics,
mechanical properties, and typical engineering applications, a insights for material selection in the aerospace
industry is offered.

Key words Polymer composites , Heat resistance , Mechanical properties, Aerospace applications

0 318 Ko PSR RAT AR FACLE I A2 K BIHLAE S

BEF R AR AW R, RZNARIS I S 2R Bess ook THe R 25 AR 50K B 22 2%
P RSN AT (Ma>5) B Z R R T e R AR B 525 Bk i v iR RS A 1 S SRR L
L AR PR AR RS AT IRTEIRDTE REREET AR Dy g s AN HAT (R R LR
F S AIREL R R B R ES A R A PR PO ST I TSRO AR A, R B
DI ok X AR O A SR BRI T R RO R LSS A AR o T v R A

Wik B 1 :2023-10-26

FATH B R E SRR R TR (973 11411))

SE—AEE T TR, 1996 4 A= BTS2, 2Bl b AR A — MR AR SR S LI AL 4 5 iR D 24T TP AR . E-mail:
zhanghanqi_hit@163. com

TR A% 1981 AR I AR Bef 1 2 i, RN SEiE iR B S AR A R 2 S RE ATl A A B BET T i S R 2 R R T AR
E-mail : wangbing86@hit. edu. cn

— 18 — TR BT http : //www.yhclgy.com 20244F 52



AR AR SO FE A 2D R Tk IV B R T I e
FER 2R — H I = A B 0 S it i M i X ) B 1A A
HAZ AL, X =R & DR 2 A M R 5
R, DL RCAE M 2 i R A e F 64T 1R 4 0 , OF
XF AR 1 e e Ty 1) A 2 22 B 5t i AT B 45 3 90
1 WS R pEH RS

X b SR TSIV e 8 i A ko 5 Tk S e 4 g 79— 4> 4
3, HA A R TR 7 130 ~280 “CN , HAT I 5
()t AR T 22 PR B L 7R RS F HLAE B b (A0 52
Bz W4k B BUS T Z N .
1.1 NS SRBE LR BE A 53 LK

XS SR B IV JH A i (BMIT) 2 i 58 G STV B % g 44
FITIRA R — 2 e IR &R iz AR R B DL 5ok
P SV e Sy 3 P i S, e EL IR SR i R 4 4 hn TP g
TR 50 T IV e A i 0 S 1 T AV B, 7 A 25 A R 49 B
J7RZ R TR, Sk I I R g BB 5 T LR
W2 20 28407, (B AE B F 5T N 5 9 A8 AR Sk
UMY EE Ao TEEH U HE SRR ], XD ok I I
R i %) i 3 PR T R 32 3 42 07 0 O , IR B W e RAL
T AR o 85 BEE Tl B0 R P R A
Jigwa 2R A H 2558 Z0, X T 0D ok B R A fig 1) A o
B 2 BTN D AR R SR e I R g 1
PG T IR AR R . 1948 4F, L EHFBA ]
it Searle Norman Edward e K8 T X THIF R E
TV AR R B I L R . B, 9N 5L TE Searle 1Y
AR b, X A g 15 S Jiie W e 1 R e
¥ 20 Al 60 AR AR, R A Bk 0 e A i 32 T T iy
RAk . 1969 4F , % F 1Y Rhone Poulenc 23 &) il Zh Wk
KA M=-33BMIM IR, JEXTHE SYRIF T8 . H
W PLE, SEE B L B AS (o E 2y 4y T J& 1% TR
KB R ARS i R RIS 1A o RS ke e IV e A i 5 1
A B8 S AT i e O R0 R 48 2% 1 e A 1k
SRR TEATS AR SSiE s R e R
FAFMBATR] TN FRERF SR T
XoF T R ED A Bt S e ) A i 9F 5 T4, IF4E 20 HH:42 80
AEARUE Bl ST I T 0T R, R 1 S e g 56 52 5 4
BRI &, BRAS T R T8 R ST R, 3t ok v T
LS T R I

X K 5 IV e A g S A o 5 A AN A R LR, B
AR SR A 5 L 7 e IR AR AT DL A A A
4k S, AT DAFE AR T FE g B R R
GBS 5T, 8t R R I s R
Yo TR AC R B v, AR R b e/ N
AR, BRI A A NI = 2 2 ) ) 4% ol A5 00 of ik
IV B i 116 4 EL A O S 1 i ek 1 e R 1 24 R e
[F A 3 T L A B 25 W A i R A bl
FHIME T2 hip://www.yhclgy.com 20244F 4521

PEREA 25 e o5, 7 o BELAS T AL D Sk BB 7 Jie A4 i 7
TRESER R S B X X — )R, BHIF B 4
T 2Rt vk EE R4 R4y PR BER T
RSB RS, or PR B TR RO B AU O ik
W H BB AT il s B R M RE Y E
ABIA 2%, 505 | AL Ty AR RS B, DT S B0 K
TRy FrERB I RIS o 3 B F ek B4R iR [ Ak
Wy A 45, TG B 0 AR AT (R LR T R
X B PR e EOR . H LR A TR B e
T EIE RIS Y LR o e PR AR
ZHOU 2525k X0 A [k Ve b i v 22 (Bl ke 4
PEAR A R)RE, BTHIFG B T — o L A9 6 73 2 g
LM R WG (PMAP) o 760 A T 43 500 3% 1Y
PMAP 5 , HTE ) 1) DA R TS HA 3 R 7 0 o 0 331 o
T 51.3% F117. 8%, iy s BE 4 & 85. 3%, A5 T R
RS A PERE o TR OPE SR 1) LD St Ik S i s T
T AN R B B R B B GBI R A0
b, R R S e [ 4k B R AR B = 4k 2 (] I 2 5%
TE 1L 25 I 4% 235 M S AL B, 52 R e X0 e 1 TP i
JIE B Ak Wy PE BE I B3 . HU 50961 £ 1T 58 55 Bk
(PAEK) FURUES Sk ot S e 4 i 1) TR 420, IR oK
FEIR AU KR AR5 T SR 9K 124470
o vE AR A MR RE . S5 AR BN R AR ot XL
T R T S Jiie AR i B S 1 SR AT O IR R B
SRPERRE A B AN AR AL . K RIDR 1Y 45
FEH IS A 10 phr B, TR AR A5 S5 £ 14 Tird 31 452
PERIT EEVE . KA, 51 RS R AR5 X0 R i I
JHEARS i 0 R 2 P T T, A R 22 A0 B T () AT 8% e
5Tk
1.2 WOREBTEMIEES MBI RIVR

UG R R e 52 G A R DL S5 Ay it A 1 g A
J12EERE o MR AR BT St ik S e A i A R ] A
Ko i il % 52 G B REEE R 1) JLAR AR 5, 1T DA BE A (W)
ARG T2 o H R R RS T2 38 1 o 4 K T R
P E 25 R A HE R SR T2 BT I E JEE AR  R
AR ) LS TN T2 (RTMD) LA K 28 235 4 A X
a7 L] S R T A48 . e IEM Rt RE S T2
Bl R EAE MR T IR T A S EUm AL
b, &l T RE R UE | G R B A AR 1
TS

U R T S e 1) i 61 £ 0 T A e A I 1 = 4
25 18] [ 26, BEAS AT R HRHT AN AL R BT , U2 R 1
S, R I A X R0 oA T I e 52 6 b R A F 5 2
R RN Z AR . YANG 252 3R AR A 5 3k
530 X e 2T A4 4 i XL > I S e 52 A R AN [] 23
B PR BE HR E (-120, = i . 150,170 F1200 °C) F A9

_ 19 —



SFMR N HEATHISE . SEBRES R B R SRR R A
DA T PN B0 64 3 2 e 17 -5 BEAR ARG Jig 4 B 25 DA
I, WPl EE , JUHOR BB A A I B DL b A e i
U ERBOEA b IRTE R i T A 5 R T L
M)z o BEIRAYTI I S5 e T HZ SRR
TEREE W 1 TR 2 Cytec 24 ] 1 CYCOMS250-4 2
FRPEHS JU BT AL TR E AT A ) FAIE P 3Rk W0 i 4% )
XUEG R PBE ML (BDPT) S5 44K F1 A PR REXT LE

R1 BTHEHENDREBTRE &R NIRRT

Tab.1 Comparison of mechanical properties of carbon

fiber reinforced bismaleimide composites'®’

HEME #C  o/MPa E/GPa o, /MPa E/GPa ILSS/MPa
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K 2440 148 1810 152 107

TS00H/
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Tab.2 Temperature resistance grade and representative

grades of high—temperature resistant polyimide resin"*
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Tab.3 The high—temperature mechanical properties of
QWB200/KH370 composite materials'**’

i°C o /MPa E/MPa ILSS/MPa

% i 650 634 51

400 442 371 31.1
PR I% 68.0 58.5 61.0
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Tab.4 Summary of room temperature and high temperature

mechanical properties of some polyimide composite materials'™’

RN A% o, BEE B, B

JE= GiES /C /MPa 1%  IGPa /%
PMR-15 AS4 RT 1850 - 18 -
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([0°/90°];.)
1095
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([0°/90°],.)
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Tab.5 Mechanical properties comparison of unidirectional composite panels between phthalonitrile and PMR-15 polyimide
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Tab. 6 Mechanical properties of MT300/phthalonitrile composites under different post—curing conditions at room temperature
and 400 °C high temperature'™’

o /MPa EIGPa . /MPa o /MPa
t°C PrEERI ——— %% PR 1% PRFFRI%
R 400 °C R 400 °C R 400 °C il 400 °C

315 633 207 32.7 46 34 73.9 455 90 19.8 30 15 50

330 680 305 449 57 48 84.2 353 142 40.2 25 13 52

350 575 356 61.9 56 53 94.6 397 217 54.7 21 14 66.7

375 518 414 79.9 57 54 94.7 329 240 72.9 26 16 61.5
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