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Abstract: T he fluorene-containing copolyimide( CPI) films were synthesized by polycondensation of 4,
#-oxydiphthalicanhydride(ODPA), 9, 9°-bis( 4 aminophenyl) fluorene (BAFL) and another diamine
3, 4—diaminodiphenyl ether(3,4-0DA) , 4, #—diaminodiphenyl ether(4,4-0DA), 1, 3-bis (4 amino-
phenoxy)benzene (1, 3, 4 APB) or 1, 4bis(4-aminophenoxy) benzene (1, 4, 4-~APB) through two-
step method. The CPI films were characterized by FT-IR, DMTA, TGA and tensile tests. The par
tially imidized CPI films were adhered to stainless steel plates for preparing single lap joints. T he re-
sults showed that fluorene contaning CPI films possessed good mechanical and thermal properties.
The lap shear strength (LSS) of CPI film synthesized from BAFL, 3, 4-0ODA and ODPA were
19. 2MPa and 13.4M Pa at room temperature and 250 C respectively.
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L4 (4- ) (1,4,4-APB) 3, 3, : 200 C :
4, 4- (ODPA) CPL, 1.5 £ R4E 5 AR K
CPI (FT-1IR) Nexus-470
CPI , , CPI
, , NDJ1 , 25C,
4 s 12r/ min INSTRON-5565
R GB/T 13022- 1991
, Smm/ min
1 Rheometric Scientific DMTA IV
( Dynamic Mechanical Thermal Analysis, DMT A)
1.1 ZZRAHXA CPI (Te) ,
BAFL, 3,4-0DA, 4,4-0DA, 1, 3, 4 10 'C/ min, 1Hz (TGA)
APB 1,4, 4-APB; ODPA, 150C TG/DTA 6300 , 10°C/
8h : N -2 (NMP),  min, GB7124—86
CaH- , SANS INSTRON-8801
1.2 PAA Bk t94) &
R NMP . Smm/ min 100,
; > , 150,200°C 250 C
0~5TC 24h PAA 2
PAA 20% 1
CPI 2.1 CPI&y &AE
1 BAFL CPI
1 I 1 , CPI , 1778,
Table 1 Monomer compositions of CPls 1720, 1374cm™ 1 744 em” !
System Component , C=0
1 BAFL/3, 4- ODA-ODPA
2 BAFL/4, 4~ ODA-ODPA =0 C- N
3 BAFL/1,3,4APB ODPA ; 1 ,3100~ 3500cm™'
4 BAFL/1,4, 4~APB-ODPA PAA (0-H) ,
350C
1.3 CPIL 7% ey %] &
PAA : T
CPI : 80°C/ 2h, 120C/ 1h, 150 C/ 1h ' l‘ll-b‘ﬂ:" H1 ‘:'H
° ? ? ? ! J lf |" "
200°C/ 1h, \Mmj ' ‘
CPI : 80°C/2h, 120 C/ 1h, ,I§‘ |
150°C/ 1h,200°C/ 1h, 300°C/ 1h, 350°C/ 1h, | I
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1.4 PRBEMEHOH &5 KRE T Wavenumber / cm
100 , 1
s Fig. 1 FT-IR spectra of four kinds of CPI films
CPI , GB7124-
86 200°C, 2.2 R L E i Ad AR
, , ; 300°C  350°C 2 PA A CPI

0. 5h, 1~ 2M Pa ;
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Table2 The apparent shear viscosity of PAAs and tensile properties of CPI films
No PA A apparent PAA apparent T ensile strength/ T ensile modulus/ Elongation at break/ %
viscosity?/ (mPa* s) vis cosity?/ (mPa * s) MPa GPa
1 8920 23900 90.7 3.0 10.5
2 32500 o 94.9 3.0 9.0
3 11700 35000 75. 4 2.6 9.2
4 21950 49300 78.1 2.7 8.1
2 ,PAA apparent viscosity" 5% 518C
CPI , PAA apparent viscost , 10% 537C ,700°C
ty" BAFL ODPA 66 % , BAFL
PI , o ODPA CPI
4,4-0DA PAA , ,
NDJF1 2 )
PAA s 100 hemsns sm——
CPI
90F
] ’ NM P X
; 80
2 CPI £ 20}
4,4-0DA, BAFL ~ ODPA =l
CPI , ol i .
94 9MPa 3.0GPa 3.4-0DA. BAFL ODPA U100 200 300 400 300 600 700 800
' ’ ’ Femperature / “C
CPI1 ,  10.5%
- ]t}‘_“b 3 CPI TGA
2.3 CPI&y #PEre Fig.3 TGA of CPI films
CPl DMTA , tand
2 2 tand CPI -
(T¢) T able 3 Thermal properties of CPI films
No T, C Ts/ T Tiw/ C  Char yield/ %
1 331 528 551 67
] 2 360 518 537 66
3 311 526 548 67
, : j 4 4 342 533 551 6
‘ —/\ 2.4 CPI&Yfh2d At
. CPI
, GB7124- 86 ,
100 150 200 250 300 350 400
lemperature / C
4 CPI (LSS)
2 CPI tand
Fig.2 The tan8 curves of CPI films ’
, BAFL, CPI
3 CPI 3 , ’
BAFL  CPI (Te) : : :
,No.2 T , 360 C . 4 ,
3, CPI  TGA CPI 34—
3 Tse T CPI 5%  10% ODA,BAFL ODPA CPI LSS

; Char yield cpr 700C 19.2MPa
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Fig.5 LSS of CPI at high temperature
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