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ZE8 : Polydimethylsiloxane prepolymer$} 2—hydroxyethyl methacrylate (HEMA) & ©]-83}%] polydi—
methylsiloxane< £33t HEMA (SH) & A|Z813c} 937]9)) methacrylic acid (MA), allyl glycidyl ether (AGE)
2 aminopropyltrimethoxysilane (APTS) & o] &3] 284 ¥4 polyacrylate hybrid (SMPA) & A|z3}
I 0|59 FZE FTIR 2 'H-NMRE &Rl8lith SMPAC] thet GBS TGAS S3 2438 23} 400 Tl
A FA AEE (W, %) APTSS] Teo] Z718455 5504 63%E F7181] Uikt #Alzg SMPAC 5
A, 7taA 52 2F F7HAES JHete] SMPA AFEES AR HAEAS 4% 23 SMPA-3&
ol gste] A2 HAES] - concreted} FHA] Y] A 845 AFES 2.01%, T skF AFES 2.28%
2 SMPA-1 9 SMPA-2% o]g3te] A|x3t AHUES] 1.07, 1.45%9} 1.02, 1.35%<] -¢-Hu} S7HE3H.

Abstract : Polydimethylsiloxane branched HEMA (SH) was prepared by reacting polydimethylsiloxane
prepolymer and 2—hydroxyethyl methacrylate (HEMA). Polyacrylate modified polyorganosiloxane
(SMPA) was prepared by polymerization of methacrylic acid(MA), ally! glycidyl ether (AGE), aminopro—
pyltrimethoxysilane (APTS), and SH. Their structures were confirmed by the measurement of FTIR
and 'H~NMR and thermal properties of SMPA were studied from TGA. Residual weight of SMPA at
400 C increased according to increasing content of the APTS to 63 from 55%. SMPA sealant was
prepared by adding additives, such as viscosity increasing agent, crosslinking agent, and fillers. Adhesion
characteristics of SMPA—3 sealant was determined to be maximum load elongation, 2.01%, and break
load elongation, 2.28%. Adhesion characteristics for SMPA sealant prepared from SMPA—3 were better
than those for SMPA sealant prepared from SMPA—1 and SMPA—-2.

Keywords : polydimethylsiloxane, polyacrylate modified polyorganosiloxane, aminopropyltrimethoxy —
silane, sealant.
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&, Methacrylic acid(MA), allyl glycidyl ether (AGE),
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Table 1. Formulation for Preparation of SMPA

SMPA-1 SMPA-2 SMPA-3
SH 12 12 12
MA 50 50 50
AGE 10 15 20
APTS 18 27 36

Table 2. Formulation for Preparation of SMPA Sealant

Composition (wt%)

SMPA 40
Plasticizer 20
Crosslinking agent 5
Vis. increasing agent 4
Adhesion promotion agent 0.6
UV stabilizer 0.4
Inorganic filler 30
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Scheme 2. Synthesis of siloxane modified polyacrylate.
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Figure 2. Activation energy of SMPA calculated from Ozawa
equation.

Table 3. Activation Energy of SMPA Sealant Calculated from Ozawa
Equation

Sample Activation energy Heating rate (‘C/min)

P (KJ/mol) 5 10 15 20
SMPA-1 56.67 116.65 124.55 134.18 139.35
SMPA-2 48.01 111.31 12557 13492 137.94
SMPA-3 4149 109.51 117.04 129.66 137.69
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Figure 3. TGA results of SMPA.
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Figure 4. Specimen for adhesion test.

Table 4. Adhesion Properties of SMPA Sealant

SMPA—-1 SMPA-2 SMPA-3

Maximum elongation (%) 1.07 1.02 2.01

Break elongation(%) 1.45 1.35 2.28

Maximum load (Kg) 42.33 45,45 53.15

Break load(Kg) 12.90 14.86 21.94
sealant

glass
Corrosion resistance ring
V,-V
S (%) = I X 100
Ve

Figure 5. Specific gravity and shrinkage rate test specimen.
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Figure 6. Specific gravity and shrinkage rate for SMPA
sealant.
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