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Fig.1 Chemical structure of polyimide oligomers

Tab. 1 Properties of Pl-oligos

DRSS, Pl-oligo-1. 5} Pi-oligo-10
Wi (cal ) e/mol) 1340 5240
0 inh " digh) 0. 06 0.15

2558 Melt flow viscosity'?| (Poise)| 200(300°C) |20000(365°C)
2-1.PEoligo D7 1 JULARH Tg (cured) ™ c) 341 308
Fig2 IZR$ & 512 Ploligo ¥4& |Tds (cured) ¥ c) 545 565

ERR—H— Kapton 71 ILLn%
BERIAIO) Upilex-S 74 ILLERT

(1)Determined on 0. 5%{(w/v) imide solution in DMAc at 30%C.
(2)Determined by RDS at a heating rate of 3°C/min.
(3)Determined by dsc at a heating rate of 10°C/min.
(4)Determined by TGA at a heating rate of 10°C/min in N2.
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B 10g, FEEE 10°Cmin TRESh =,
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Lt ThoDRERTIE, Ploligo-15 DIMBERAINRINEY Tg HFRERRMTRhTI\S, BRI R
WEET T IFZNED C=C BEDMMESHHEITL., HERE L TRIELFISRELIAY 51-0 Tg
MRS T FLzEEZ OIS, ThIZHL T, 30min, 60min, 120min TEMMEL - DMA BHRD Tg D
EmERTIE, [ZEALRLEERL TS,
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Fig.3 DMA curves of Pl-oligo—1.5(cured) Fig.4 TMA curves of Pl-oligo-1.5(cured)
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Fig.5 DMA curves of Pl-oligo-10{(cured) Fig. 6 TMA curves of Pl-oligo—10(cured)

Fig4 [Z, 370°CTORMBTEZ 10min, 30min, 60min, 120min &% A f= Ploligo-1.5(cured)® TMA RER%E
wLTe ChoDRENREETIE DMA &RHR VBRI RLVIESEM RN, Td OEERRITD T «
IWLOABRSRMMETNRNZIE/NE (o TVD, SDTd DT ME, DMA TEld=& 32Tl
IFZIED C=C HBEDHMBISHHET L= EATREATHHEEZ SND, —H. Td DERHTDI 1)L
LOBNZDLTIE, DMA EIFRAYSBHYEIT L -4 DIEEH TN FEH SR 2 BT HUDYNE (75
53DEEZ NS,

Fig 5 12 Pl-oligo-10(cured)) DMA BE§§%. Fig6 1< Pl-oligo-10(cured)® TMA HEEETRT, L\ThO#ERS PI-
oigo-1.5 & IR “SMUBAIARLNEY Tg & Td ANERMHEEIT 5, LH'L Ploligo-10(cured)ld. ZEHEREE
AVINE TS PI ISIEL Vi=8b Tg ORGRAICI IR & OBHRITEMLARE <, BB 120min DY
DTIX40°CLLLOREHSCE D EFHE L <. TMA TlX Td DEESRITCORUDYNE {£B,

Tab2 (<, Ploligo MDEMUEHAL Te, Td, 3BRYERIC & SMIREN £ JOBHEER LT Tg ¥ Td DiF
- o, RMIEEERRHY 10min HVS 30min [THVMFTKEC WY, 60min AV 120min [TAMFTIE L ED, TO Tg+°
Td OHEINIE. T )L F = )LEOMRRSIC & YEARIBEILT 1= &BEA NS, #-T, 7xZ)LT
F = JVEORRALBEIEL 10min A5 30min (<350 VOISEMAKEL WS, 60min LI TIIMAYINGE < 15>
f-EHEREINS, COBEGH—FHE, OBT-, TRAE, Ploligo-10 5 Y T LBBEDEL PI-
oligo-1.5 HFEF=, 60min FTEEML 120min CITFD L= e, (& T ILLDIBHFEESIhDOT, SEE
RS- TILTIARLEERN TELULEBh A0S, BIk&E&HT LT Pla-BPDA/ 4 -ODA/PEPAXIF4)
T e, & O0min T 11%DBAEERL-, CIT. FLHEI- Ploligo=l 5, n=10)& HIZ e, DFERHEI/ N
S, BRSO R thid e, IRk YKRE (B EHEITE D, 7oL TFILEDMMBISEES
BHSHTIIAL A, —BASNB IS L Y e, SSRELNZ EHD, A1) TT—THORMOBEAL SR
FISEERT BIZEITRE > TS EBADND, HEFHL 60min F TITHDNBRITEOREH LIS (&
S U, EEEENTNTERE (o TRV EIUH NG 22 &, F7- 60min LERTIE, ZRESIEDE
ahigEmL. =, HELTBEDEM

Tab.2 Tg, Td and elongation at break(s,) of Pl-oligos
RMEhB, 2

~ . Curing time Pl-oligo-1.5 Pl-oligo-10
—HHZ, BHEUISEHEDIIRE i 370 Tg(0) Td(C) 25 Tg(C) Td(C) v
RERY, FhLKEWN LY (min) (DMA)  (TMA) (DMA)  (TMA)
HEEhh b, BHBR-&S51Z, 10 323 326 1.1 287 290 7.4
60min & 120min EMERL7- Ploligo- 30 337 342 2.3 300 303 8.5
15(cured)® DMA HESIITIFRLC Te 60 345 348 2.6 308 307 9.3
120 350 353 2.1 315 312 1.5

2000



Z L. &,l3 60min T 26%DREKXEERLT- B
$RIZ Ploligo-10 1230 VT 4 FgEE 60min Te, [
03% L BADBUEERLE, COZEMDLT ol
D Ploligo DRMIERSEAHTE, 370°C60min HiREL
SIS (R

Fig7 IZ, 370°CT 60min FAME{LL 7= Plolig-
L S(red)& Ploligo-10(ared)®) DMA RS, &

o -~ N - £ Pl-oligo—i.s
Ploligo-15 DAMaSZHOE— LSBT Tg H 10° EL Ei;gi:gggigs :
&<, Tg ORRRAITE EDETFANSNT £MS | — LTV
AFOBMEAYEC LERLTNS, TRHTR 0w w0 w0
Temperature
HihE( R 7z ZILITFoIIEREHNEL PL Fig. 7 DMA curves of Pl-oligo(cured)s

oligo-15 &, ZREBEMNE V-6, Tg HELHF

DEREAME 0T EZ DD, THITH L TERSFHEDERL Ploligo-10 (& RAEERAYEL V=& Tg
(JEEHHEDESE P(a-BPDASB 4-0ODA A4 -ODA)3,4-ODA44-0DA=1:1)£RIC 308°C&7iY. Tg DR
O E Ol S00°CfBEE TIHF—ETHY. SfEHEEHA PL OXSEHHHRI AL VLD EEH> TNV,

4FLDH

@ FFAFEE 10-120min EFEZ I- Ploligo(cured)® DMA Hho, MFREHRLNEE Tg (FERTTR. P-
oligo-1.5 Tl&323-350°C, Ploligo-10 TlE287-315°C&Ai 1=

@ Ploligo(aured)) TMA AVSISEREIC, RUBRHELVEE Td (3B < 4Y, Ploligo-1.5 TIX326:353°C, P-
oligo-10 TI&290312°C& Ao 1=,

®  Ploligo(ared)DISH-TSREH S, HUFHEU <, [ 60min DEFAESET Ploligo-15 1£26%, Ploligo-10 1%
93%MBAIEETR LT,

@ LLEOESRHN ST Ploligo (cured) 1. FIERNELVNEE Tg (X EFT HH 60min OANEETII
£ TRLEL BBV AR L=, —0 P #iiEL 370°C. 60min DFERERINEZ & YEHIC Ploligo(cured)
T4 ILLDERING T Lhhot=,

58E3G

[1]F£S08E =¥ MmEmiddit=s 7 P41 (1987)

{2] HBenson Dexture et al, NASA Conference Publication, 391 (1979)

[3] Xiaomei Fang et al, Polymer Chemistry, 36,461 (1998)

[4) PM Hergenrother et al, Polymer, 35, 22, 4857 (1994)

(5] PM Hergenrother et al, Polymer, 38, 4657 (1997)

{6] PM Hergenrother et al, High Performance Polymer, 10,273 (1998)
[7kEEE BOIER E5E—5, KU A = FEROAES 1997,P33 (1997)
[BULICHAE, R A 3 FERREDAED 1997, PS5 (1997)

OILREE, WENE S, R4 = FREOES 1999, P41(1999)

[10] S.Yamamoto, R. Yokota et al, Polymer Preprints Japan, 48, 4, 715 (1999)
[11] S.Yamamoto, R. Yokota et al, Polymer Preprirtts Japan, 48, 11,2891(19%9)
[12] S-Yamamoto, R. Yokota et al, Polymer Preprints Japan, 49, 4, 819 (2000)

—21 —
2000





