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Processing Method of Polyimide Matrix Composites for 420°C Application

PAN Lingying ZHAO Weidong LIU Hanyang CUI Chao LIN Na

(Aerospace Research of Materials & Processing Technology, Beijing 100076)

Abstract The chemical reaction characterization and rheological property of novel polyimide for 420°C applica-
tion were analyzed. The influence of processing parameters on the properties of composites were also investigated. The
inner quality of composite was evaluated by ulirasonic C—scan, microscopic analysis. Meanwhile the relationship be-
tween void contents and ultrasonic absorption ratio was discussed to determine the ultrasonic inspect parameter. Re-
sults showed that the resin and void contents could be effectively controlled by applying the pressure step by step. The
ultrasonic inspect could be carried out by probe of 5 MHz and gain of 15 dB to evaluate the quality of composite with
thickness of 2 to 3 mm. The polyimide composite prepared in this work exhibits excellent high-temperature mechanical

properties at 420°C
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JEHR(165+5) g/m*, 2R K 0.15 mm, H HIEFIE
T (1524) wt% . A MEER A3 T. 2008
Y35 FH B n R TR =X R A S Ak IR
350°C JE 1 1.5 MPa, HAth TS50k 1,

*k1 BEIZSH
Tab.l Processing parameters for different process of composites

— (L GleE WM B
\E/C EH/MPa IR/ C O ES/ MPa
T2Z1 90 0.1 170 0.6
TZ2 100 0.1 170 0.6
T23 90 0.05 170 0.6
T4 90 0.05 120 0.1
TS 90 0.05 120 0.2
TZ6 90 0.05 120 0.3
T4 90 0.05 120 0.4
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Fig.1 DSC curve of KH420 resin
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Fig.2 Thermal loss curves of KH420 resin
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Fig.3 Rheological curve of KH420 resin
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Tab.2 Effects of processing parameters on void contents and properties of composites

T fLBER FUEARTUMEL 25 {5/ MPa 5 B/ GPa R 558 B/ MPa
% /% /% =ik 420°C =i 420°C =i 420°C
TZ1 4.25 69.1 1004 110 - 59 -
T2 4.10 56.4 915 922 - 46.0 -
T43 2.05 56.2 489 92.9 - 45.2 -
T2 4 2.88 61.0 1250 104 - 57.9 -
TZ5 0.91 60.5 1410 104 - 69.8 -
TZ6 0.48 59.4 1630 1060 116 103 76 32
T 3.12 61.1 1160 104 - 70 -
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FEBFHURIR /NG FLBR R i il 2 G H 2 T 100 ~
150°C 2 1 il B0, A R 2 1 /0 o3 7 o PR Ok o
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Fig.4  Microphotograph of MT300/KH420 composites with different processes
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(a) 1 MHz+15dB (b) 5 MHz +15 dB
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Fig.5 C-scan results with different ultrasonic

inspection parameters
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Tab.3 Relationship between ultrasonic

absorption ration and void contents
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Fig.6  C-scan result of composite fabricated by process 6

FHMELTZ  hitp://www.yhelgy.com 2016 4F £ 4 1]

3 it

(1) SRR AR A 1) S Ak S I 7 220°C 22 i 2
ARGEIY,, TE 80~ 145°C RN Fe AR O T K 17N
ST OKFIEE) , B R AR, v ik 16.24%,
NE PRI AR B TE 260 ~ 310°C BEIRE A H2 w5 AT R F%
TE 305°C LA IR FE FE Be AR, 297 242 Pa-s, RILI
R R T 2R

(2) 3 90°C finJ% 0.05 MPa, 120°C JiJ& 0.3 MPa
P30 e Ak B B 125 BB ef B on e A B0 T 5 T A 3%
P52 5 MR 2 AR TR BORFLIR 3 AR I 2 5
PELFL B R < 1%, H 420°C 4 25 il o A 35 R
65% , 75 H AR (R RE R R 5 89% , 2 B AR S A it w5
HPERE

(3)BFIKEESE C RIS 5000 15 5 X6 ik

SRS BAA BRI % T 2 mm R G4
BHAMGEF 5 MHz+15 dB ARG S B0 LUAT RCT-H)
SEMBINERT R, AN, TR AR 25 i
W RE A — R 52, R R B % AR AR AR, 7 it
JEEE () L ARG I S R SE R b5 YR a1 35 M

S 2% 30k

[1] SRR, T4 08, FVAL T3, 25 B U i 370°C 3R It i
SAMREL T 2 SHERERT I )] A RRHE: 5 TR 2011, 19
(5):125-129

[2] FBP, HBE T« R, 5. 5 17 AR A Mk
AREPECEE [ C]. dbat,2012.

[3] X0, BEOASN SRR 4 LIRS 4T 4k 2 &4k
AT IR BRI 12 YRR SR [ 7] 42 4 BERL 2441, 2004, 21
(5):116—-121.

[4] BUNE 20 HIADLE A PR £ 75 5 8 R il 4
ARERAL)]. MizshldE A, 2011 (15) ; 86-88.

(5] S5, XUARI. BUERELT 452 A3 R FL I AR P 080
REEI2vEresem[ )], BARER ,2012,29 (5) .69
75.



	201604

