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Y - Glycidoxy propyl trimethoxy slilane, CTBN rubber (carboxyl terminated butadiene acrylonitrile rubber),
GMA (glycidyl methacrylate) 52 TEA (triethylamine) 31 BPO (benzoyl peroxide) = jte]l 27 A Hel7te
o] DA WGAA 25~58% (FF %) o HHgS A WA Hetg Azadot. ol A-g WA
EHE T 0~60%(FF %) 7t 952 o) EA] 424 P MTHPA (methyltetrahydrophthalic anhydride) 9} &
T BANA X5 2 AFEHS AU AAZ, FAA ¥ 35~55% (FF %) o) A, A
Ee A/nF/mMdE Held At 249 1L o Ea) TAN 12E A 39 T o 7]
HeshA] e 4YAE 248 A HEtd ERAEN Tge 42 Hd 25%, 13% =2 7S e
5% & #e vehfch
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Abstract : y - Glycidoxy propyl trimethoxy slilane, CTBN rubber(carboxyl terminated butadiene acrylonitrile
rubber) and GMA (glycidyl methacrylate) were reacted with the surface of silica one by one in existence of
TEA(triethylamine) or BPO(benzoyl peroxide). The amount of reactant was 2.5~5.8 % of treated silica weight.
The treated silica was mixed with epoxy resin and MTHPA(methyltetrahydrophthalic anhydride) in the range
of 0~60 % (wt. %) of total component. The flexural and thermal properties were tested for cured products.
In filler content 35~55 %, the using of silica treated with silane/rubber or silane/rubber/vinyl represented
25 % higher flexural strength, 5% lower flexural modulus and 13 % higher than mixing liquid rubber 3 %
with epoxy resin containing untreated silica,
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2. 2. 2. 2EM2| AE|Fle| HATE )

(1) m-=243 500 g, CTBNx8 3.0 g, TEA (trieth-
ylamine) 1.0g S A3 thE Y1 A3Hd gzt
1000 g < Bolej7k A7 A P2 234 muksiu A

o
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= eSS AAY g, AdH] g g
PHoR Az g Bysty st
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(D) m-24% 500g GMA 30g DMA(N, N-di-
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2. 3. 2= 242 A

(1) R-8828/MTHPA/1B2MZ/KS603 & 50/45/0.4/
05 % 3t 300 rpm oA 2 B2t FLeA £§3H5
o (2) BUAF 4YAE AAEFE F 0~60
% 7t S =E Y31 3000 rpm ol 4 30 £7F & E A7)
2 A7 g, JAEFE 3torr 2 40+ 5 °C o)A 30
1 2 €240, (3) 74 32+ 0.1mm 9
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°C ol 2 A1t B¢t A3 2] oh2, 120+ 5 °C ol A
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o $& £EE 2 °C/min & stYth. A3l2 9 ut
9HE HAAE 7 (Hitachi S-510) < AF&-8Fo] 2A}
i i=

U3, A1 A 23, 1990
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2] >A 187/CTBNx8 A& > A 187 &) > Z3]2]¢]
TME E2 & Jehlidth. A 187/CTBNx8/GMA
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Fig. 1. Flexural strength vs. filler content : (A) unt-
reated ; () A 187 treated : (O) A 187/CT-
BNx8 treated; (®) A 187/CTBNx8/GMA
treated. Resin composition : R 8828/MTHPA/
1B2MZ/KS603=50/45/0.4/0.5, Cure condi-
tion : 80 °C X 2hrs and 120 °C X 2hrs. Cro-
sshead speed : 2 mm/min,
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Fig. 2. Flexural strength vs. filler content on addition o 10
type of ruber: (O) A 187/CTBNx8 treated
silica; (@) A 187/CTBNx8/GMA treated si-

Filler content(wt.%)

lica; () direct-mixed with CTBNx8 rubber
1% ; (a)direct-mixed with CTBNx8 rubber
3% ; (%) direct-mixed with CTBNx8 rubber
5 %. Resin composition : R 8828/MTHPA/1B2
MZ/KS603=>50/45/0.4/0.5, cure condition : 80

°C X 2hrs and 120 °C X 2hrs. Crosshead
speed : 2 mm/min.

Fig. 3. Flexural modulus vs. filler content : (&) unt-
reated ; (a) A 187 treated ; (O) A 187/CT-
BNx8 treated; (®) A 187/CTBNx8/GMA
treated. Resin composition : R 8828/MTHPA/
1B2MZ/KS603=50/45/0.4/0.5, cure condi-
tion : 80 °C X 2hrs and 120 °C X 2hrs. Cro-
sshead speed : 2 mm/min.
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3. 2. 22EIME

Fig. 3& EWHAE A TR/ o SITE4&L
Alge Ao, BAEL A 187 AE > FAY > A
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FF 0~40% o AFAA e A9 ¥ FHE
HEAT 50 % olgelxe A A s Wi} 5
g3 JEhg), o] Re nE P o g 242 a4 e
Fol 7= A At delsty AW AeA
39 42 vehldy B2 Aoz AzhdE,

Fig. 4 & A 187/CTBNx8 *i2] 2 A 187/CTBNx8
/GMA A= H87tE FHe A% CTBNx8 IFE
Y A EA FA)o HA AFAHAE F 42 1%, 3%,
5%9] B &2 EFst 7)o HE3A g 4
715 4% A9 FIFEAHEL vaF AHolg, 4
g7t FF 30% olete] AFAA e ERAIAY
71& A3 A o] CTBNx8 78 JH 88 AL
WA el o) Re R dEste] B A
g=o] 7] W 7ty FHgo] Fod Al
Hoz nFE AY TF ARG %9 gFgFw
HolA 7] WEoletil AZET). 30% o]l He T
F& AF &3¢ 2R A 187/CTBNx8 X &9
Re g go] Ygta, A 187/CTBNx8/GMA 2 &
o] A& fAMgE g 2o F9id.
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¥ Frlete] AR FES YS9 39
o), o|FAl Ao nFE AY EFT AL
AF7} S FA| =29} [PN's T2 E o] F A% A 7}e]
EA st FUF AL sea-island FERE o]
F7] Mo SHAaNE B} A Z83HY7
H&oleti Folduk, FAA FHF 35~55% o 4]

0

Fd3stsl A 1A 23, 1990

Flexural - nodulus] (ke/cn?)x100]

Filler content(wt.%)

F

g. 4. Flexural modulus vs. filler content on the ad-
dition type of ruber: (O) A 187/CTBNx8
treated silica; (@) A 187/CTBNx8/GMA
treated silica ; (») direct-mixed with CTBNx
8 rubber 1% ; (a) direct-mixed with CTBNx
8 rubber 3 % ; (%) direct-mixed with CTBNx
8 rubber 5%. Resin composition: R 8828/
MTHPA/1B2MZ/KS603=50/45/0.4/0.5, cure
condition : 80 °C X 2hrs and 120 °C X 2hrs.

Crosshead speed : 2mm/min.
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Fig. 5. Glass transition temperature vs. filler con-
tent: (») untreated; (a) A 187 treated ;
(O) A 187/CTBNx8 treated ; (@) A 187/CT-
BNx8/GMA treated. Resin composition : R
8828/MTHPA/1B2MZ/KS603=50/45/0.4/0.5,
cure condition : 80 °C X 2 hrs and 120 °C X
2hrs.
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Fig. 6. Glass transition temperature vs. filler content
on the addition type of ruber : (O) A 187/CT-
BNx8 treated silica; (@) A 187/CTBNx8/
GMA treated silica; (A) direct-mixed CT-
BNx8 rubber 1% ; () direct-mixed CTBNx
8 rubber 3 % ; (%) direct-mixed with CTBNx
8 rubber 5 %. Resin composition: R 8 828
/MTHPA/1B2MZ/KS603=150/45/0.4/0.5,
cure condition: 80 °C X 2hrs and 120 C
X 2 hrs.
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Fig. 7. Fracture surfaces of epoxy resin filled with surface treated silica: (A) untreated ; (B) A
187 treated ; (C) A 187/CTBNxS treated ; (D) A 187/CTBNx8/GMA treated.
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rubber, ¥4+ 1 3500), ¥I'dEEA (glycidyl metha-
crylate) $22 EAAF Mg o ZA $3
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