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Abstract: 4,4 — diphenyl ether bismaleimide was synthesized from diamino diphenyl ether and maleic anhydride using
orthogonal designed experiment to optimize the technology of synthesis. The yield achieved 94.51% and the purity was
99.40% . Four kinds of copolymers were obtained by the reaction of 4,4 — diphenyl ether bismaleimide or 4,4 — diphenyl
methane bismaleimide with diamine, diallyl bisphenol A, expoxy resin. The mechanical properties and the heat resis-
tance of the four kinds of copolymers were compared by DSC, TG analysis and tensile strength test. The initial mass loss
temperature , the 60% mass loss temperature of the copolymers of diphenyl ether bismaleimide with diamine and diallyl
bisphenol A and its residual char yield at 650 “C were higher than that of 4,4 - diphenyl methane system.The tensile
strength of of copolymers of diphenyl ether bismaleimide with expoxy resin was also higher than 4,4 — diphenyl meth-
ane, The result showed that the comprehensive properties of 4,4 — diphenyl ether bismaleimide was better than 4,4 — di-
phenyl methane bismaleimide.

Key words: 4,4 - diphenyl ether bismaleimide; 4,4 — diphenyl methane bismaleimide; synthesis; heat — resistance;
tensile strength
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Fig.1 General scheme for the synthesis
of 4, 4- diphenyl ether bismaleimide
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Tab.1 The factors and series of orthogonal experiment

s A B C D E F
1 18.1/18.2 60 90 28 3.8 0.3
2 18.9/18.2 75 115 32 4.3 0.6
3 19.7/18.2 ) 140 36 4.8 0.9
4 20.4/18.2 105 165 40 5.3 1.2
5 21.3/18.2 120 19 44 5.8 1.5

H: ARITEXRIR, FERTFTREESFHBN, MAEE
BT R

WITEAR L, 18 H R BERTS R B i
e T L&A NEF ABCDEFs, Bl: MAK
#320.4g, ODAN18.2g, Ac,O0 N 28 g, ELN N
4.3 g, HUFIH 1.5 g, WEFHE 60 g, FIFEE
90 min, [F] B ZLEH T M7= MU T35 94.51% .
AT R, BAlY, 28 HPLC W4 N
99.40% .
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Fig.2 DSC themrmograms of the 4, 4 - diphenyl
ether bismaleimide
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Fig.3 DSC themograms of the 4, 4 - diphenyl
methane bismaleimide
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2.3 ERMAGH R
2.3.1 HEHHE

RS A:3% m (ODA): m (BMIL) = 1:4, FEf B:#%
m (MDA): m (BML,) =1:4; ¥ C:#& m (ODA): m
(BML) = 1:4; ¥&5h D:3% m (MDA): mBML, = 1:4;

Her, BMI & TR EE S SREE %, BMI, &
TEPLED BT, 7E 130 ~ 140 CTFHE 10
min, FH#HFT 160 C/6 h BYJG LB, # B fe ke
(A, B, C. D)BEZR 100 ~ 140 H HyE LA JE 8
K, F120 CH 1 ho

S E: TIRBENUESREBEE M (BML, ) + AURR
B A(DABPA); RS F: I HEXUE K BE T
e (BML,) + XUR PR EE SRS A(DABPA)

B E, FEEYEKNERL 1.0:0.87 78 130 ~
140 C F W% 20 ~ 30 min, 7EEZSHLEE NI4T 180
C/6 h+200 C/2 b By )SAL 3, 5 B8 BEERE Sk
PEZE 100~ 140 H, T 120 CAL#E 1 b,
2.3.2 WERBTEEERWWHKET,) AN
2.3.2.1 WERBWAS LR KHLE
(T )T

B4 4K A, B, C, DIRKET)HLKHE,
T RW ST A S AN EZ—, WsK
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BT PR M BB AR
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Fig.4 The TG evolution of sample A, B, C, D
TG 43, ODA 5 BMI, iRy IEE

PR, WG RIERE R 211.2 1€, 650 CHIER
47K 53.8%, Wi MDA 5 BMIL, H3L Ry #iaE
PR, WIRITEEE N 188.3 €, 650 CHIARA
BAAT.5% (K 2), &5REY, & ODA 5 BM,
A IR B I B R BT

F2 HMmA, B, C, DHRAESH
Tab.2 The TG analysis of sample A, B, C, D

IR FIRAERE/IC RE O%HIRE/C650 CHRERAR/ %

A A 211.2 555.3 53.8
BB 209.1 553.3 51.1
Fdh C 199.2 531.7 48.3
& D 188.3 521.1 47.5

2.3.2.2 WIOEBLTRS MR ENE A IR
YIRRRE( T )T

9t #%3, BML 5 DABPA WL RY K PFaE
WG, HOIRamERER 377.3 C, 650 CHIR
RFH 49% , i BML, 55 DABPA HIZLRYIMPGEE
YiAk, PIRSMEETEN 347.2 C, 650 CTHIERA
Ry 28% (A5, #£3). &5REY, HDABPA 5
BMI, & BB R i i BE B T

400 e 600

Bs5 ®HME, FRAKEMLE
Fig.5 The TG evolution of sample E, F
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Tab.3 The TG analytic table of sample E, F

ERYAA FHERERE/C KE 0% R/ C60 CRIRAZR %

P E 377.3 560.2 49.0

HERF 347.2 517.4 28.0

2.4 ERPIRE 6 b 3% 6 K
241 HaWE&

KE5h G: BMI, /DMF/ODA/E44 RIFRE MG, HE&
H:BMI,/DMF/MDA/EA4 B3R E B A5, # & 1. BML/
DMF/ODA/E44 #I 35 S W J§. #£ & J: BML/DMF/
MDA/E44 BUREM PR, LRRER R ER T 4:6:1
28145, 7E 120 ~ 130 CAAF T DL 30 ~ 35 min,
1SS0 B TR (D) o
2.4.2 HZHHHE

B2 em E 1 mm i 10 em WEBSH —3
P ARAT S Y60, HREEBET%; Wiy bR
W, HERARBIBERGEERFRAR 1.5 oo, H
BE I EJEFE 180 C/6 h + 200 C/2 h+220 C/2 h
&M T EME,
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Tab.4 The tensile strength of copolymers

HEY RIMSRE (B )/MPa B3R (200 °C )/MPa
B&G 32.4 29.9
K& H 31.5 25.2
BT 31.4 21.7
By 31.1 19.7
3 &

DAERLRE MM T &M, ST KRk
G RBE W . 7= b iRk 94.51%, £ (HPLC)
9 99.40% , ¥ 5.(DSC )M 178 ~ 180 °C,

2)ME ST PRI R R, B
TG SR B IV R A B B S MR BB AL T R H e U ok
eV AR R o
BEIH .
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