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8 <F : Aminopropyl-terminated dimethyl siloxane oligomer ¥ dimethyl-trifluoropropyl cooligomer=
uk3- A7 33} o EA] 4%]9] morphology 2 711 A A #3td FEsIE 53] siloxane oli-
gomers} o ] =2 9] modification2 melting state9} solution statesl A9} 5712 Wyo = sP3}
9 r}. o] A3} solution stateol] A9 723} o £ A A7} melting stateol] A 2t} A 2AA 4 2L flexural
modulus® ¥ Z4AAE % AU, £ 3§ siloxane oligomer?] trifluoropropyl”| &) ¥ =7} Z718 el
u}2} siloxane oligomere] T, &= F7}8t% 3L, domain 7] 24 & 4 AU

Abstract . Morphology and mechanical properties of cured epoxy systems chemically modified with
aminopropyl-terminated dimethyl siloxane oligomer and dimethyl-trifluoropropyl cooligomers were
investigated. Specifically, epoxy resin with modified siloxane oligomer was performed by two kinds
of method, melting state and solution state reactions. Cured epoxy system in solution state could re-
duce the thermal expansion coefficient and flexural modulus more effectively than those in the mel-
ting state. Increasing the percentage of trifluoropropyl units of siloxane oligomer raised T, and dec-

reased domain size of siloxane oligomer.
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Fig. 1. Molecular structures of aminopropyl-termina-
ted siloxane oligomer.
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Transmission Electron Microscopy(TEM)
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Dynamic Mechanical Properties
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Fig. 2. Relationship between reaction time and ter-

tiary amine/total amine(% ) for the content of silo-
xane cooligomer in the melting state(MW=2800 g/
mole),
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Fig. 3. SEMs of cured neat resin systems for the substituent content of siloxane oligomer in the melting
state. Key : A, unmodified epoxy resin ; B, DMS(D) ;: C, TFPS(TFP=30%)(I) : D, TFPS(TFP=50%)

(I0) ; E, TFPS(TFP=70%) (V).
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Fig. 4. TEMs of cured neat resin systems for the kind of siloxane oligomer in the solution state. Key 3 A,

DMS(D) : B, TFPS(TFP=30%) (D).
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Fig. 5. Dynamic mechanical properties of cured neat
resin systems for substituent content of siloxane oli-
gomer in melting state( MW =2800g/mole). Key ; A,
DMS(I) ; B, TFPS(TFP=30%)(0) ; C, TFPS(TFP
=50%)(Il) : D, TFPS(TFP=70% ) (IV).

AHAM debdE /8 F Idrh

g 29Z goFstd Table 13 e},

Table 104 Bojz|%o] oFA Azt T
173C~182C ¥to =2 oy AL VYA ¥
3l 3l B-transition& unmodified o] ZA] FR| R}
ob7t ] wre e x & shiftso] YehggS & 5 3l

Polymer (Korea) Vol. 16, No. 3, May 1992



Siloxane-Modified ol 4| 43 2] Morphology 2 7141 & A4 Ao A3 A7

Table 1. Dynamic Mechanical Properties of Cured
Neat Resin System

Dynamic mechanical

Sample properties

Siloxane oligomer Content Epoxy Epoxy Siloxane
(%) T(T) TR(C) T(C)

Unmodified - 1783 —71.1 -
Homooligomer 1168 1811 —72.7 —126.2
TFP 30 1172 1787 —740 1146
Cooligo-jcontent 50 1165 1733 —76.5 —104.0

mer (%) 70 1160 1823 —753 —928
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Fig. 6. Dynamic mechanical properties of cured neat
resin systems for the substituent content of siloxane
oligomer in the solution state(MW=2800g/mole).
Key; A, TFPS(TFP=30%)(I) ; B, TFPS(TFP=50
%)) : C, TFPS(TFP=70%)(IV).
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Table 2. Mechanical Properties of EMC(siloxane cooligomer MW = 2800g/mole)

Melting state
Unmodi-  Siloxane

Solution state

Siloxane cooligomer

Items fied homo-
oligomer TFP(%) TFP( %)
30 50 70 30 50 70

a, X 10°/C 2.75 2.37 2.37 2.13 2.26 1.96 1.89 1.96
TAC) 162.2 160.7 158.3 160.8 159.4 162.3 157.1 159.4
Flexural

modulus 1320 1130 1140 1120 1100 1090 1060 1070

(kg/mm?)
Flexural

strength 1290 1090 1180 1080 1070 1260 1250 1260

(kg/cm?)

T, 3 72 & zol7} glee & & UV o=
dynamic mechanical propertiesol] A 42 gtz A}
& g HojFa 9ok, olwfe] EMCU9] silo-
xane content¥ 3,2% o]t}

wsl zgHe Axz %= flexural modu-
luse] 7%- TFPo] F%7t F7 el wet k7t who}
X 73S Holm melting stateol]| 4] H.o}E= solu-
tion stated| A7} 3o $=XE HoFo] HT} &
HAQE FAT & ATh 12} flexural stre-
ngthe] 7A<$ unmodified o) ZA] =] 9] g3} W] W&}
™ melting stateol)| A Po}Al= H &S Hol} solu-
tion statedl A FAME X5 UERTh o] & fle-
xural strength”7} 22 siloxane content(neat resin
system 7] 12% o|3}) oA = siloxane oligomer7}
ZAA2 AR3 fused silicao] th3}] coupling
agent2 ] 2+-8-3}7| W&o strength7} F7138= A
o2 Hol 7t} ® 53] solution stateo] 4] B8 F
S ulE= A8 o]w9] domain 7|7} 0. 1uym o]3}2
=35 Z7|uj 5| surface area’} AR A] Ao A2
bond strength7} Z7}=17] wj¥-o]c},

olAte] A#Z u]Fo]Eu} aminopropyl-termina-
ted siloxane oligomer®] H7}oj] W3l o EA] 32
modification-& melting state 2. th= solution stateo]]
A g3 Agdo] EMCe A4-gdstg fldlxe ¥ &
729l g Bl = AT L o 7] AHEE =
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H R HE slgen, o] §F48ol we} cured neat
resin system¥} EMC&| EAJo)| o]z} Bol &
glg 4= At

2. Siloxane cooligomer®] X791 TFP Fx7}
Z718452 o) EA] 22]9}+2] compatibility7} 715
o} siloxane?] domain Z7]E FAHE ¥ T
Z7E Atk 18y ol EA A9 T, IA 9F
£ W) gtk

3. Solution statec) 4]+ homogeneous phase7}
Ao domain®] 7% 0. 1lum ©]3}Z mel-
ting stateo]] ®]3] &M e 7] domain EXE
HolZEu}, o] A3 EMColA 9] flexural modulus
2 AAA S AFAA Ao AAE AU
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