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Table I Water absorption parameters and Table 2 Water absorption parameters and

crosslink density of cured resins crosslink density of cured resins
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THE/TAR (%/W)77 (cn’/$) (W%} (mol/em’) 2N (/b)) (em®/S) (W(%) (mol/em’)
0/100 272 200 0.71 1.01 TAB 272 2.00 o071 1.01
20/80 2.88 1.60 0.84 1.24
40/60 332 1.17 1.10 1.32 TPyB 2.78 4.00 0.51 0.95
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60/40 3.76 1.09 1.33 1.42
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100/0 4.99 0.97 1.87 1.76 TBB 1.58 2.70 0.35 0.54

2.2 ke AEWMICRE(T,) HEH

IR & AR BN, WHE%KF%'&{EA%ETH% EYERE E LR RE AR K
%, T HRKE D EOERAE.

TE T, EEERERARDEHEGEL #iEREHNES T, By A8 k% & 1"
5. THB B {Le s IE B 1 X5 T, TR 15C, — A FIE 30T, 1l TAB Bk R ER 8
1 RETHETC, UEEFAE. Eﬂﬁﬁﬁ‘@k&‘]ﬁﬂa“&ﬂ($iﬁd\(ﬁﬁﬁ 3), 63
FHKDTFARLEEHBER, UKFSER T,.
2.3 ZhEhHEERE

X E R B PR S 4 T IR B bR RTH, B o R p T



744 = in ¥ ¥ ® 1999

Or5.~0LO

: C; Ha : CHzCH”
4 Cﬁz
H;

Scheme 3

.o KU T T RBUABSED, 8 AW R BIE S, SRRRLA § 1100 W% 4
R o, BHRE LA LRIENH TEWMENR 5. BN o BRI RRAREEZHWE
BFRY,

0

-10f

0.08 THB
;:{ 20k 0.06
B

]
gomf
-30F o O/100
= 50/50
4 100/0 TAB
~4() 1 { L L 1 0.02 1 1 :
0 2 4 6 g8 10 -150 -50 50 150 200
Immersion time (day) (0
Fig.5 Charge of T, versus immersion time Fig. 6  Dynartic mechanical properties of spoxy
Molar ratio= { THB/ TAB} resins oured with TAB and THB

H TAB.THB E kL W A58 tand BB o 8L E
6, THB B LR AS7E - 100C ~0C B R T B TR KX
HY g HA¥ENE, TAB B (LW IS ~ 120C ~ 50U B Wik
EHEEEF RS eV ey gHRreE
MR A0, MEER BBt RT&EZHHLRE
L, MR SENES, mEme HHTHA
¥, 568 6 IriB&i—%, Tl EERsBiL s Bg ]
100 50 0 AR g5 B AU N R 22 50
7o) T LA MR 69 #73%% % TP:B. TBuB. TiBuB.
TBB BRI 1E 5, HE5 EmEE 7. 8, R £
FELFERE g Mg M, 5 TAB & 1L W A5

Srelaxation

tand

Scheme 4



6 #A KT % A EEE LT R WL R 745

CH;—C{l

~0Lo-st

Hydoroxyether portion

OCOCH,3

CHg—C{l
-0£O-%

Acetylated hydoroxyether portion
Scheme §

It TBuB. TiBuB B {k 9 s g # % ¥ K. HIE I A RER TBuB. TiBuB B L # 5+ T Bt
2 BTERMEN RS (SR DA Sk, &8 E TBBFEMIESHER
(b 300 L {b R A 0 He . ol [ AT 40 0 e R i B (L) 18 Ak p YRR LA TR AR AR /. G B BT
TEAE RS E R Y B e v B R 1E B AL 0 TR TS A B B
2.4 SrEafH

BEHBEYE CESTENZDHHETSEMN B, F T ERENBMERIES A
AR E W gAY A H L

SRR/ TAB = 100/0.50/50.0/100 E L BAZH A A ¢ 55 wans BEX R,
T URMAE L 7E - 125C ~0C BE%E gl A g MBS a ¥ EE AR b
Ft.

0.08 0.08 S _ -
0.06 0.06f
@ =
2 0.04 5 o0t
= —— TAB
-eTPB PRt — TiBuB
TBuB ~- - -TBB
0.02 ! ] i 0.02 1 ] 1
-150 =50 50 150 200 -150 -50 S50 150 200
7(°C) 7o)
Fig.7 Dynemic mecharical properties of epoxy Fig.8 Dynemic mechanical prooerties of epoxy

resins cured with TAB.TPrB and TBuB resins cured with TiBuB and TBB



746 =] 5 %= # 1999 4

Frelaxation

CH
/CH
CQOOCH;
o) Cﬂz—(.{'[

Schem 6

L 1 0
=250 -125 0 125 250
o

Fig.9 Temperature dependence of ¢ and tand
of epoxy resins cured with phenol novelac.

land

Schem 7
6
- - - Wel
——Dry
5—
1
T
3
1

| L 0
=250 -125 0 125 250
T(C)

Fig. 10  Temperature dependence of ¢ and
tand of epoxy resins cured with TAB.

ﬂ%éﬁﬁ!ﬁ}ﬁ@ﬁtﬁj‘ﬁg‘ TAB & ‘f.tmﬂﬁ'ﬁ} ﬁl] TEKP Table 3 Dielectric properties of epoxy
B A, REWEIE and A B HUME 9 [ reins cusdwith st e
10, BRI AR B RE S L WG p #ABEIR A, T TAB  Curing  Dielectric constont  1ané

B W RS 2R IE A g BRI A B H BULF R g, oo ¢ x 107
Ko TFHEREHBEN A MEER, R EKR ;’}; j:: ;-fz
RIS TR HHAKYE TAB BRI HAS TH o + 4 i
ENxEZAEm, ik T % FiE. TiBuB 3.34 2.18

TAB.TPtB, TBuB. TiBuB. TBB [& 1t # 5 = i #fy —TBB 3.38 254

S EE A tand HME I HAFRMBERL D



6 EAKT-5 . EER R R R AS R O % 747

REFERENCES

HE 3h.TRE¥VEIE—REDESF, B, 1990.43- 46

B A, 62-20206

o AEIE, 62-101625

Diamant Y, Marotn G, Broutman L J.J Appl Polym Sci, 1981, 26:3015~ 3025
B, SR, Sk R— S FRTE, 1976,33: 649654

BREX, HES, 2MiEE, &5 T R30E, 1987,44:193-199

M Shimbo, M Ochi, Lesaka B. ] Polym Sci, Polym Phys Ed. 1984,22: 1406~ 1412
eHifESRE, EREK, BHE—, L R . ShouE{b HEH BE, 1985,6:31~35
RS, TR WIS > F7 2 0 T kB, 1987, 3:145~151
Ochi M, Kageyama H. Shimbo M. Polymer, 1988,29:320 ~324

R E %L B FEE S 1997, 33362365

NS s S W e L B e

— =
—-

STUDY ON PHYSICAL PROPERTIES OF MODIFIED PRODUCTS
BY MODIFICATION OF ACTIVE ESTERS AND EPOXY RESIN

WANG Shuiping Shigeo NAKAMURA

( Wuhan University of Technology, Wuhan 430070} { Japan Kanagawa University, Yokokama Japan)

Abstract The water absorption dynamic mechanical properties and dielectric properties of
cured epoxy resins with different active esters were investigated. It was found that the water
absorption of cured epoxy resins is influenced by the structure of the esters used and the ester
groups on side chanis inhibit the water molecules to enter the resin matrix. It was shown also
that the dynamic mechanical and dielectric properties of the cured epoxy resins with active
ester are improved due to the increase of moisture resistance of the resins.

Key words Active esters, Epoxy resin, Physical propertes



