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Abstructs: Recently, much attention has been focused on the synthesis and the properties of high
heat-resistance polymer applicable for the aerospace composites. Now, we synthesized the novel
additive-type polyimides with 3,4,3'4-biphenyltetracarboxylic Dianhydride(s-BPDA), 2-phenyl-(4,4'-
oxydianiline)(PODA), 9,9-bis(4-aminophenoxy)fluorine(BAOFL), and 4-phenylethynylphthalic acid
anhydride(PEPA). These solubility of imide oligomers and thermal and mechanical properties of the
cured resin were studied by various thermal analysis and tensile measurements.
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Table 1. Synthesis of the addition-type oligomers with fluorenylidene groups: monomer composition

s-BPDA 4.4'-ODA PODA BAOFL PEPA

(mmol) (mmol) (mmol) (mmol) {mmol)
4,4’-ODA-100 8 10 4
PODA-100 8 10 4
4.4’-0ODA-75 8 7.5 2.5 4
P-ODA-75 8 7.5 25 4
4.4’-ODA-50 8 5 5 4
PODA-50 8 5 5 4
4.4’-ODA-0 or PODA-0 8 10 4

B 33wt%)  BIRIRFREMERETT 27-HIz,
ZORIGERE S 2m RO L, BIRFERICTE
HEEAT CRIF LI, 0%, BYORISER - - |
EHUKFICALE S, WEHED, A5 /Ml — i
W OBERRE B IR LItk I Ay A T
~—¥iKEH,

KimtE{t Pl B OER . Hilk P1 7 4 L A
(10x15cm, 75um) B2, #5722 U Sx8cm D A Figure 2. Schematic representation of
XTI Ho-FLESD Pl 74 4 L% A, preparation of cured resin film.
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BONT-REILDA I FA ) T<—281F 2 NMP IFEIZx T 2 EME 2 O NS ERREMME
ZDOWTHRET L7-#E R % Table 2 [Z/RT, ZORE, U7 I 2T T 44-0DA A\
BE. A I N Y T=—0 NMP (25 DIEMEEILIER KL . BIRKEBIZBWTHER L
IRWNT L BG37 o7, BAOFL % 50%LL B E LZBAIC DA, 33wt%ll b & Efg

Table 2. Properties of the imide oligomers®

~ )
v oy Py
4.4-ODA-100 Poor - Poor
PODA-100 Poor? 104 (340 °C) Good
4,4’-ODA-75 Poor — Poor
PODA-75 >33 251 (352°C) Good
. 4,4-ODA-50 >33 1084 (349 °C) Good
PODA-50 >33 398 (354 °C) Good
PODA-0 or 4,4’-ODA-0 >33 326 (347 °C) Good

a) Cured at 370°C for 1h. b) Min. melt viscosity determined by rheometer c¢)geration after 2-3 days
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WIZ, Table 3127 v AR T15 S = K iatE L Pl RHAR OB - BEREIMMEIZ DV TR
FLERRE/RT, PODA, 4,4-0DA Wz AVWEHAIZBWTYH, FNEFIOEES
HMERIZB W T O LRI O F 7 AERBIEE(Te)it, 300°CLLE L EMEWE 2R LT, SER
BB (Tes)id, WTH B 549°C LI E TRl &S, T, WTNOBEEBNICE TS
10%UAEEZRL, BHEREMEE L TWAZ ERghols,

Table 3. Properties of the cured resins

TC)y T,(°C) E(GPa)¥ c,(MPa)® £, (%)
4,4-ODA-100 -
PODA-100 309 549 3.23 139 141
4,4’-0DA-75 -
PODA-75 317 561 3.31 126 184
4,4-0ODA-50 326 553 2.74 m 1.1
PODA-50 331 549 253 133 13.1
PODA-0 or 4,4’-ODA-0 321 551 278 110 10.2

a) Determined by DSC at a heating rate of 10°C/min under N,. b) E:tensile modulus c) o,:tensile strength d) e;
elongation at break.
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