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Figure 1 Structure and abbreviation of common armatic dianhydride
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Table 1 Structure and abbreviation of aromatic dianines which mentioned below
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TPI (PMDA)  TPL 2 BEPA TPI
PMDA s s Table 2 Properties of TPIs based on BEPA
, PMDA  TPI T,JC 1,]C 1500 )
, PMDA , m-PDA 215 475
3, 4 -ODA 198 508
PMDA TPER 189 484
80 TPI, PTPEQ 195 504
Aurum®, TPL PM DA Aurum® m-BAPS 194 478
®
Ultem , s
(BAPB) , 3 PMDA TPL
PMDA TPI 31‘“ Table 3 Properties of TPIs based on PMDA
4, 4 -ODA BAPB, r,/'C 1,/C I'C
47 BAPB 250 388 385
’ ° m- BAPS 254 330
TPI s PMDA m-BAPP 218 345
, , , m-HFBAPP 218 380
TPI .
BEPA PI s PMDA PI ,
BTDA .ODPA BPDA s
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Table 4 Properties of thermoplastic co-polyimides based on PMDA
(BAPB: 4 4 -ODA) /(mol % : mol %) [M] PLALeg ! r,/C T, /C I(Pass), 420°C,
100: 0 0.48 250 388 430
98: 2 0.50 48 460
9.5 0.51 48 470
%: 10 0.50 252 470
87: 13 0.51 253 510
70: 30 0.50 249 2670
5 ODPA  TPI
Table S Properties of TPIs based on ODPA
7,/C T, /C ['C
3,3 -DABP 225 9
3,3 -0DA 205 280 49
3,4 -0DA 217~ 231 290~ 325 4. 10 11
4,4 -ODA 242 374 360 4
TPEQ 205~ 238 028 430 4, 12
TPER 201 341 345 4, 6
m-BAPS 216 6
PTPEQ 212 6
5 , ODPA  TPI BEPA s ODPA
TPI. s TPI ,
2.3 TPI
TPI BTDA  TPI, NASA Langley IaRclM—TPI, BIDA
3,3’ -DABP , s s
NASA Rogers , . TPI
; .6 TPI.
6 s TPI
6 BTDA  TPI
A TPI s TPI .
Table 6 Properties of TPIs based on BTDA
TPI TPI, BI'DA = = —
- r/C 1,/C 'C
TPER TPI ° 33-DABP 240 9
TPI DSC . 10 Chnin 3, 3-0DA 221 35 355 4,9
450 C, Imin 100 G, 10 °C fmin TPER 230416 & 13
BAPP 239 288 14
TPI 230°C T, 20°C s 347°C
; ; 416C . TPI
2.5 TPI
TPI s s TPI
T. . a-BPDA . , BPDA
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Table 7 Properties of TPIs based on BPDA
BPDA 3,4 —OODA TPI TFC 7T s
(251°0), 2870 3,3 -0DA 2333 6100400 C) 15
. DSC , TPT 300C , 3,4 -0DA  247~251401~402  810(420°C) 15 16
lmin ] TPI TPER 210 39 16, 17. 18
TPEQ 259 47 13
, 5% (wt) T
580°C, 45T 60min, 1.3 0.62
0. 63dL k.
2.6 TPI
TPI ; s
R TPI, )
, TPI.
R TPI , )
TPI . 8 9
8 TPI
Table 8 Structures and properties of thermoplastic co-polyimides
(M lLgt 1,/Co T, T ps/C fPa = s(400 )
ODPA//4 4 -ODA [PTPEQ 100//50/50 0.49 24 530 470 6
ODPA /BEPA /TPER /m-PDA 80 /20//50/50 0.51 20 52 2100 6
a-BPDA /3, 4 -ODA/TPER 100//50/50 0.42 %41 535 1000 19
a-BPDA JODPA /3, 4 -ODA TPER 80 /20//50/50 0.53 249 560 820 19
9 BPDA TPT™
Table 9 Structures and properties of thermoplastic co-polyimides based on BPDA
7, /C 7./C 7, 1C 7,/°C
BPDA /3, 4 -ODA TPER/ fPA 95/h0530/ 10 345 2% 346
95//155/ 0 354 298 354
95//80~0/10 362 295 362
BPDA /13, 4 -ODA TPEQ/ [PA 95/10/30/ 10 359 30 358
95//155/ 0 360 318 354
95//80~0/10 363 306 363
BPDA /3 4 -ODA /4,4 -ODA /lPA 95//80/0//10 382 302 382
BPDA /3, 4 -ODA /4, 4 -ODA [m-PDA //PA 95//80 o/10/10 350 255
BPDA /TPERTPEQ /fPA 95//8020/ 10 390 34 390
s TPI . , P
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Development of Thermoplastic Polyimide

WANG Kai's GAO Sheng-qiang’, ZHAN Mao-sheng', FAN Lin’, YANG Shi-yong’
(1 School of Material Science and Engineering, Beijing University of Aeronautics and Astronautics, Beijing, 100083,  China;
2 Laboratory of Advanced Polymer Materials, Center for Molecular Science, Institute of Chemistry,
Chinese Academy of Sciences, Beijing 100080  China)

Abstract: Development and the most recent researchel of melt-processable thermoplastic polyimides (TPIs) were
presented. The typical synthesis methods of TPIs were introduced. The mlationship between molecular structure and
themal properties of TPls were also analyzed. Mowrover the development direction of TPIs was pointed out.
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