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ABSTRACT

Epoxy resin and CTBN (carboxyl terminated butadiene acrylonitrile) rubber were reacted at 150C.
Epoxy mixtures containing reactant in a ratio 0~75% (wt% ) of total liquid component were with
dicyandiamide(DICY) at 130~200C. Cure, thermal and adhesive properties were investigated in
relation to rubber content, cure temperature, hardner content and promoter content. CTBNX 13
showed better properties in miscibility, curing time and adhesive strength. 2PZ-CNS was more
excellent in Tg, and melamine was in adhesive strength. Adhesive strength represented best at

rubber content 12~15%.

LA &

AEA FADe 3] A AFEA} W)
¥ 59 72ARAV2 el AeE T 9l
o AFAE BF ASA G A EREH S e
1985 Ne g 2353 9len A2 E 7
gy dFulFg 59 Fo] FE AHEFH T g}
A e AL vesx 93z FAE 100T
o} AFe) ALg-o)| 4] W3} T] A gkr)ojuo) =348
BF3_DEA9~10) olm|}= =11~13) ﬁﬂ_‘é_m) Folulwd
L515) 7|2 glhld) =) xlo5 7 9jch
ARHRAAZE opY $dot Aapn Do) A}

4532 Q. 2 FAAE Wlﬂqo}u}o]&t—
dAstd dudes JAAAE e 2 dd
HHrgo] E3) $5517] diel Bol } 5
st} tixjgirjotuto]l @ e o FAIHE

A& 150~200C 8] oA £33} ubgT-

22 /1A 3 oled, dubg o g e
ARG A7) 7] A8l 22 A5 F I6kE
HAES Aol A WA 7 A ", o2 d A ¢
BARS e R} UFe] LxrAo]o] &zl
AFAeHe] A H}, e AFLLHLE A
2o BFdg RS deodA i oz
Qlate] ABE R ZPol=t AAL A

193



LFBERE F_tRE F=0

A7 A Deh O ARG gHe Hagals] ¢

g e A8E ARSI WY o)
dTFHL Aded BE DA ZF2BG ¢
ARFEAWE 93 TN FA)9 Egste A
31EWol Fx2 22 IPN's(interpenetrating pol-
ymer net work)?> o]1} sea-island®® & gt= = 1}
W& ARESEE Qo). 29 o] e’ Holo] AT EE
Rowe, 2” Manzion, 2® Sultan®%-2] « 77} glc}.
B ATNAE ABAFAG BADR Sz
EA7)E zHe CTBNZER3g 60 40(F%
D22 HHEA1A AMgseE whHS A3yl
AW Eo2E 179 4, ALx, AA
e, AR FHe @& IdASH 2 HF
H5& sk,

L4 ¥
1. A<

N EAFA R 28 33HF)2) Korepoxy R-
8828(W23lE AY ol FA|4R], Fa} 182~192)
+ AMg3lgc)l. Rt 3¥2%& B.F Good-
rich®] CTBN((carboxyl terminated butadiene acr-
ylonitrile) T2330 32 (x8 : AN¥ 18%, x13
AN 26%, x31: AN®F 10%)& 2143}
s}y, B3A 2+ Dorado Co. 9l dicyandiamide
(DICY, H#3)% 600mesh) & AH&-3tdc}, 73}
224 2= A€34(5) 9] melamine, 2-phenyl
imidazole (2PZ-CNS), triphenyl phosphine(TPP)
€ A48k, 4 A 2 & BASF Co. 8 CaCO,
(FFY = 325mesh, pH 9.4~10.4)& AH-4-35H4]
t}.

2. FHA AIFAFAL) ¢4 R 4

1) AFHA AEZAIFAY A
| F A2 (R—8828)2} CTBNZFE 60: 40
(FEm)DoR 3l Nyt s F5HdA 15015

TollA] 3212 5t A7} 10]3174A] F7pabgA1A

o.

194

ZHA o EAFR] e rlAglirjolnje] =9
£35S IR(Perkin-Elmer 283B) & 24313t}

3. E4EY 4

1) o ZA|F2] 100~25g9 ML o FAF
2] 0~75g% LF-7} QA EF 0~30% 7 H=E
it 2) AL dsted At
tjoluo)= 5~15phr, A33Z1A 0~4phre ¥
I FAstA £3ssinh. 3) FAA T HA
EFE F 40%7) H=ZF CaCO; 70gS &3}
e}, 4) gL 14FA7] 2 3000rpmel A1 30
E7F 423 5) three roll millg AF-8-3te
Eg9¢ Q% 4003+ 35 FAAA. 6) 30
T, 3torrd] 7+ 73etslel] 1000rpm o2 FAES
3087 2EA1A obs 2435

4. ERAY

B AR 9] =& Grindometers AHg-3te] &
s}, 732 7Hgel time)-2 ASTM D 24519
u}g} Zo] 3mm, A% 50mme VILFEE
710l s}e} 130~200Co A SA 3t ek felAdeo]
2% ¥ Dupont 9900 G¥47E AH&3te] 5A
stelvh. A& ASTM D 100290 oje} = A2
72 9(Cu B—153)& A&t} A Pu & Az
F QA A7 A A= ZA s ch. ol
T Hde 5% ZFAME-Yel 70~77Cel A 10%
2 AAAR e e A3 AR R A
A s #4al ofg AHgsksich

m 23y 4 2%
1L 7= % £4

Fig. 12 CTBNZF(a)¢} tlA|ett]sjrlel=
(b8 FFzolth. CTBNILF-E Ut 712
BA7E 7R REYAnTR2A RS 32
00~38000]7, IA YEHE §F3t3 917
w 2o th2 mFol n|ste o EAFxete 4]
gado]l ¢4t T ttjolutel =g oA
ASAZ RSN AR JEIYE



Polybutadiene Z5- W4 o ZA] P39 BAlo] A3 A+

(a) HOOC—[4CH,—CH=CH—CH, %
£ CH;—CH?;J,— COOH
|
(b) HN—C=N—-C=N C=N

|
NH;

Fig. 1. Main structures of CTBN rubber(a) and dic-
yandiamide(b).
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Fig. 2. IR spectra of CTBN rubber-modified epoxy
mixed with dicyandiamide.
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Fig. 3. Gel time vs. rubber content : (O) CTBNX
83 (1) CTBNX13: (A) CTBNX3L. Co-
mposition : R—8828/modified epoxy/DICY/
CaC03=100~25/0~"75/5/70. Test tempera-
ture : 175TC.

w2} o FA|pReke] HYALe HA EFHA
EdHEs AR Folzdh 2@ ofE
CTBNZHE 156% oA AH43l& Atede £
o] B-Fdalgon B o9 ZIE7 A
Aok, ez 3 AR JEs A AAA
wsgteny, AALLE7 7R = A2elA 3Y o]
Aol Al zke] ZHsich,

Fig. 4% AZAFPEo) 2 AFALE
el Aotk AL 175Co| A 13~288-&
velyged AsHA 9] ko]l ToldsE #S
A 7He BodFgint, g gteolulol =g 15
phrAl&-3E 7Sl LF3F 15% o] Aol A=
78 Azke] vl Fo} EFES Eo e
ANE7} 283 2EER kol HAsEe] @
N3¢ PAskdoh. 2Rk 0% A=
A\7he AgA L) gk BAMC] AL vl
vebgl, o)A 57} HeFo g EAE doe
AE-2) 7} Al dejvtrz t]Algtr]etute] =9
ol (—NHy) oIy} °}v|=71(—=NH—)7} 74}

195



IFBEE o+ £58

Gel time(min)

Rubber content(wt %)

Fig. 4. Gel time vs. rubber for hardner: (@) 5
phr ; (M) 10phr ; (A) 15phr. Composition
: R—8828/modified epoxy/DICY/CaCO;=
100~25/0~75/5~15/70. Rubber : CTBN X
8. Test temperature . 175C.
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Fig. 5. Gel time vs. rubber content for cure tempe-
ratures : (©) 150C 5 (%) 175C ; (V) 190
€. Composition : R—8828/modified epoxy/
DICY/CaCO;=100~25/0~75/5/70. Rubber
: CTBNX13.
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Fig. 6. Gel time vs. promoter content : ((B) mela-
mine 5 (%) 2PZ—CNS ; (4) TPP. Compo-
sition : R—8828/modified epoxy/DICY/pro-
moter/CaCO;="70/30/5/0~3/70. Rubber :
CTBNX13. Test Temperature @ 175C.
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g. 7. Glass transition temperature vs. rubber con-
tent for promoters. () melamine ; (k) 2
PZ—CNS; (4) TPP. Composition : R—88
28/modified epoxy/DICY/promoter/CaCOs;=
70/30/5/2/70. Rubber . CTBN X 8. Cure con-
dition : 175C X 1hour.
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Fig. 8. Glass transition temperature vs. cure tempe-
rature for rubber content : (@) 0% ; (M)
5% ; (A) 10%. Composition : R—8828/
modified  epoxy/DICY/promoter/CaCO;=
100~90/0~10/5/70.  Rubber : CTBN X 8.
Cure condition : each temperature X 1hour.
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Fig. 9. Adhesive strength vs. rubber content : (O)
CTBNX8; ([1) CTBNX13; (A) CTBNX
31. Composition : R—8828/modified epoxy/
DICY/CaCQO;=100~25/0~75/5/70.  Cure
condition : 190 X 1hour.
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g. 10. Adhesive strength vs. rubber content for
hardner.: (@) 5phr: () 10phr; (A)
15phr.  Composition : R—8828/modified
epoxy/DICY/CaCO3;=100~25/0~75/5~
15/70. Rubber : CTBNX13. Cure condi-
tion : 190C X lhour.
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Fig. 11. Adhesive strength vs. promoter content :

(®) melamine ; (k) 2PZ—CNS; (q)
TPP. Composition : R—8828/modified
epoxy/DICY/promoter/CaC0O;=90~10/5/
0~4/70. Rubber : CTBN X 13. Cure condi-
tion . 190T X 1hour.
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