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Design and Properties of High Resilience Silicone
Modified Polyimide Foam Materials

XU Yang WANG Yandong XU Haocheng XI Kai
(Nanjing university MOE Key Laboratory of High—Performance Polymer Materials and Technology , Nanjing 210023)

Abstract IIn this paper, a series of high resilience silicone—modified polyimide foams (IBPIF-Si) were

prepared. The pore structure, mechanical properties, foaming principles and the highest operating temperature of
IBPIF-Si were investigated. Compared to pure IBPIF, IBPIF-Si showed the low density [ (22. 0+6. 7)mg/em’) |, high
porosity (97.93%) , excellent hydrophobic [the water contact angle was (128+2.72)° | and outstanding flexibility

(with a linear elastic region was 0~14. 77%). This unique modification method broadened the potential application of

polyimide foam in the aerospace sector,including heat insulation, noise reduction, insulation and other aspects.

Key words

0 35§

it 5 i DR A 225 18 AN W7 R, SR T T e 60 VR 4 e
PRI 2 B AR PO it = e e A2 3 TR B
RPN anA i B M S e v TR R Y T ik 32
B B AR R U R A A AT B AR R ik
SR BTS2 = B BE VLR AR, (0 B TR R AL FA R
Y50 2l A ) S A FLIE 254 O . VRO &
Wk T2 B RE A KRR BUAIR HL AL 454
B A0 TR R R SR AR R Y A
BRI R 2 B AL A A IR B AR

£ %F F o, A M. XIANG'™! (H. T. LIU" | G. H.
SUN % A 1150 B 7E IBPIF 3 7K A1 KL R 51 A E AL A 85
s DI AT A kR A ok i IR E ME L
5o N BELAR T, (0 — R R B 2K T IBPIF R M4 L
FZRE . R T IBPIF 3 VA A RE A IR IV A2 34 1

Wik H 8.2022-06-14
FAIH - oS R IR 5T 25 9% (020514380274)

Organic silicon, Polyimide, Foam, High resilience , Hydrophobic

Ty F2s S K o T U U EURE , FE K3l R v
2 FEMPR KRR IR , DT 2 K IBPIF Ju 7k
MOBH AL BE o &1 XF T AR SO IBPIF A 3R 44 3=
eGSR FEAT O 7E0R 35 IBPIF I R A BHES S 1 1)
IS A fife e b 3R ]

AR AW EA MR A L LS 7
HHE S5k rh Si—O HERE S (460 kJ/mol ) , R BHL
S AT EAED . HA VLR A9 isE T i AR
P I A 235 1) 1 AN HES |, BHLE K 53 iF AHE B,
M EA S TR BRI AR SCRH M ks A
MLEESE BE 51 A S IBPIF 3K AR E8E P il 25 T — &
B B I SR AT ML RE AR SR R R UK AT R
(IBPIF-Si) , 7 £+ IBPIF 3 VR A4 i 4 1 [] B L
AL 5 BT K e I
1 X

BE—AEH T AR, 1995 A 4, RENBE RV AL ZFLAM RIS o E-mail : dg21240129@smail. nju. edu. cn

MAEVER 228 1978 4F th A, B , E-mail : xikai@nju. edu. cn
FHAMEI LY htp://www.yhelgy.com 20244 ZF 61



L1 JE#

3,3,4,4'- Z R R IR ER — i (BTDA) (4,4~
TEKE T OREE(ODA) (AR, B O A LR A R
ZEN(120 CHEA THE 8 hE ) s 2 B o R —
Fnk S e (HTPS) : Mn=850 g/mol ,FEHE Gelest AT ;%2

FZ W H L R FERES (PAPL) : Tolk g, # M2

RAFRFH A R 7] 5 2 00 S0k ipg ik — 15 (PTMG—
2000) : Tl g, 5 77 7 AL 2GR4T FR 28 7] 5 iR AR
FEFN(DC-193) : Tolk g, 7195 3¢ AL 22 AR A R
A3 A1 (DX=9313) : Tk, IFIIFHEBC A4 T A
FRZAE] N, N=-ZH L H BEfe (DMF) | H s (CH,0H) |
ZORE(TA) AR =T 548 (DBGDL) : AR, [H 24
A RRA R KB K L= Al
1.2 IBPIF-SiHy#l&

R — % & ODA . HTPS.DMF F* 250 mL = [ )i

NH,CH,CH,CH,

(|:H3 (lle FHs 0.
_T—O<-Si—0>—s|i—CH2CH2CH2NH2+/©/ \@\ +
m NH
CH, !:Hs " CH, HN

lRoom Temperature

B R S AR . SRR PRI LLAY BTDA(Z
FRIEF 5 WA BEE IR FE M 1:0.75) , 43 A = D BEi
o SR E S h s Z2E THE 2 60 °CL TR ERE S
JnA 3.2 g(0. 1 mol) 1) CH,OH JZJif 1 h, 5 3] — & %]
PIA S ARV W -
PRI IR YA 10 g, KK 0. 5 g(5wt%)

) PTMG-2000. 0. 75 g (7. 5wt% ) i) DX-9313. 1 g
(10wt% ) ) DC-193.0. 5 g(5wt%) #Y H,0.0. 15 g(1. 5
wt% ) F) TA J2 0. 05 g(0. Swi% ) () DBTDL, fit #1547
/Jvij/w 16 ¢ i PAPT PR H , RO 1S B

WWE AR P AT M. MIRRI ARG,
ﬁﬁz)\ﬁ}zm,tt%ﬁ ik, 190 CIREE 4 h 5138 — R4
IBPIF 31 7K #t b , 4> 9 fr 45 &y IBPIF . IBPIF-Si-
12. 5% IBPIF-Si-25% IBPIF-Si-37. 5% J% IBPIF-Si-
50% , ELARDRHAC L L% 1, SO AR UL 1.

CH, OH 60C

(¢

%@@ QS_ g;] fasa® ;Ormm

H

n (¢

O

-CH, OH 190 C

O O (i ;?M

1 IBPIF L RP R & B ]
Fig. 1  Synthetic routes of IBPIF foams

FHA BT 2 http : //www.yhclgy.com 2024 EO 6l



£1 FEPIABHIECLL
Tab.1 Material ratios of different PIA

o BTDA ODA HTPS DMF CH,0H
/mmol /mmol /mmol /g /mmol
PIA 90 67.5 - 182 60
PIA-Si-12.5% 90 59 8 182 60
PIA-Si-25% 90 51 17 182 60
PIA-Si-37.5% 90 42 25 182 60
PIA-Si-50% 90 34 34 182 60
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Fig. 2 Infrared spectrogram of samples
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2 A[E IBPIF i@k # R AR IERE
Tab.2 Apparent properties of different IBPIF foams

W j 2%

IBPIF 1 441 /mj_ 51_3 7“??‘@ /m‘; ‘-ii)“
IBPIF 32.1+2.8 102.0+2.1 10.8
IBPIF-Si-12.5% 23.8+4.4 116.8+1.5 90.2
IBPIF-Si-25% 23.0+5.3 123.4+2.3 76.1
IBPIF-Si-37.5% 22.06.7 125.1£1.5 70.9
IBPIF-Si-50% 24.0+5.9 128.0+2.7 75.4

2.3 IBPIF-SiifliR#T BSR40
& 3 A [R] IBPIF-Si ¥1 7& #4 %1 1Y SEM [E (IBPIF
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different IBPIF-Si foams

IBPIF-Si LB LRI FHSLRAV/A) Pl

LA R 1% /m?-g! /um /um
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IBPIF-Si-25% 90.80 2.486 39.22 67.15
IBPIF-Si-37.5%  97.93 2.337 42.01 43.19
IBPIF-Si-50% 94.31 1.541 48.79 73.95
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Fig. 3 SEM of different IBPIF-Si foams
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