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Characterization for Blend of Siloxane Prepolymer onto Epoxy Resin
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ABSTRACT

In solution and melting state, SiOD prepolymer was prepared by cured excess DDM with
epoxy-terminated siloxane oligomers to control phase separation when DGEBA was blended
with PDMS. DGEBA/SiOD prepolymer was also cured at 150°C for 3hrs.

Mechanical and thermal properties of the cured prepolymer specimen were Investigated.
DGEBA/SiOD60 specimen blended SiOD prepolymer had the best flexural strength, modulus
and impact strength. To show crack-formation procedure to morphology, DGEBA/DDM neat
specimen was flowed homogeneously in direction of crack energy, whereas DGEBA/SiOD (30~
60) specimen showed heterogeneously dispersed particles and scattered domain of crack energy,
but DGEBA/SiOT specimen showed homogeneous phase.
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Table 1. Properties of DGEBA, DDM, and silox-
ane oligomer(TSL-9986)

Properties DGEBA |DDM| TSL-9986
Epoxy Equivalent
Weight(g/eq) 185~190 - 477
Amine hydrogen _ 195
Equivalent Weight(g/eq) ’ -
Viscosity(c.ps. at 25C) |11,500~13,500] solid -
Specific Gravity(g/cc) 1.17 - 0.99
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2.2 Siloxane-DDM Prepolymer 2| #Hd
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22 7. 71271 33 AA" 2§ 90C 49
g 2Pz Fo 90T 1474, 150C 347
AZAA 1~3mm FAS ASAAE Az ).
ojs} 2 AZHHE Scheme 1] EAI3}%e}.

Step. 1. Siloxane-DDM Prepolymers] §4

Siloxane-+excess DDM —ﬂ Siloxane-DDM Prepolymer+DDM
30~ 60min.
Step.2. Siloxane-Modified Epoxy 73348
Siloxane-DDM Propolymer + DDM+DGEBA
2000rpm, 90°C, 1hr
150C, 3hrs
Network Polymer

Scheme 1. Preparation of siloxane modified epoxy
cured specimen
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20.00 24.00 27.60

Ret. Time(min)

Reactlo.n Time | Ret. Tlme Mn TMw Mz | Poly dispersif]
(min) (min)
20 24,117 |1696)2617{4917| 1.542905
30 24.067 |1721|2684{5423| 1.559909
40 24,033 |1673)224713592| 1.342802
60 24.017 |17581267315132} 1.520361

Fig. 1. GPC profile of Siloxane-DDM prepolymer
at reation time.

© 2 Bo} siloxane-DDM prepolymer7} #48S &
Q1% 4 ek

Lo SadE §A48  siloxane-DDM
prepolymer 10phr& DGEBA¢) £#lzale] 1507,
At AAEE Az FHE, 23R4
§ 9 SAUEE A8 Fig. 3, 4l el

Fig. 3e)4= £<¢8 DGEBAS DDM& dely] 1
D12 E2gsed 1507, 3A1AHESE A3kgAR) A
H(DGEBA.DDM), EFd4o4] #4338 siloxane-
DDM prepolymer 10phr& E-#c3l A5 (DGEBA/
SiOT), L-¢AHE2E 3083} 6027k 843 siloxane-
DDM prepolymer 10phr& DGEBA <} ¥t g A
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Fig. 2. FT-IR spectrum of DDM and Siloxane-

DDM prepolymer.
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Fig. 3. Flexural strength and modulus cured-spec-
men onto melting and solution state.

#(DGEBA/Si0D30, DGEBA/SIOD60) 9] 237} %.
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Impact strength(kg/mm?)
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DDM SioT SioD30 SiOoD60

Fig. 4. Tmpact strength of cured sample onto melt-
ing and solution state.
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Fig. 5. DSC thermogram of cured sample onto
melting and solution state.
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a) x200

b) x200

Fig. 6. Optical micrographs of DGEBA/DDM cure
specimen(a) and DGEBA/SiOD60 prepo-
lymer before cure(b).
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x200
a) DGEBA/SiOD30

x200
a) DGEBA/SiOD60

x200
¢) DGEBA/SiOT

Fig. 7. Optical micrographs of fracture surface of
cured specimen prepared by melting and
solution state.
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