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Study on the Thermal Properties and High Impact of Elastic Epoxy Blend System
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Abstract - Elastic-factor of elastic epoxy were investigated by TMA (Thermomechanical Analysis), DMTA (Dynamic
Mechanical Thermal Analysis), TGA (Thermogravimetric Analysis) and FESEM (Field Emission Scanning FElectron
Microscope) for structure-images analysis as toughness-investigation to improve brittleness of existing epoxy resin. A
range of measurement temperature of the TMA and DMTA was changed from -20['C] to 200[*C], and TGA was changed
from O['C] to 600[C]. Glass transition temperature (Tg) of elastic epoxy was measured through thermal analysis devices
with the content of O[phr], 20[phr] and 35[phr]. Also, thermal expansion coefficient (a), high temperature, modulus and
loss factor were investigated through TMA, TGA, and DMTA. In addition, the structure of specimens was analyzed
through FESEM, and then elastic-factor of elastic epoxy was visually showed by FESEM. As thermal analysis results,
20[phr] was more excellent than 30[phr] thermally and mechanically. Specially, thermal expansion coefficient, high
temperature, modulus, and damping properties were excellent. By structure-images analysis through FESEM, we found
elastic-factor of elastic epoxy that is not existing epoxy, and proved high impact.
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Fig. 1. Length changes according to temperature of different
specimens.
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Table 1. Thermal expansion coefficient and Tg values by
different specimens.

a[im/mT]
Specimens [phr] | Tgl[TC]
Before Tg After Tg
0 119 31 104
20 41 308 93.6
35 19 28.2 112
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Table 2. Thermal stabilities of different specimens.

Specimens [phr] DT Tmax | Weight loss[%]
[C] (€] at 600[C]
0 356 407 32.1
20 257 381 276
35 319 350 322
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Fig. 6. Modulus changes by different frequency of (a) 0
[phrl, (b) 20lphr] and (c) 35[phrl.

X 3. 1[Hz]ol wZ ofgj AlEel Modulus ¥ &t
Table 3. Modulus changes of different specimens by t[Hz].

SpecimenslIphr] TIC] Modulus[GPa]
0 92 11.1
20 32 11.2
35 19 11.3
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Table 4. Moduius changes of different specimens by 5[Hzl.

Specimens[phr] TI[C] Modulus[GPa]
0 9% 11.2
20 36 113
35 23 114
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Table 5. Modulus changes of different specimens by 10[Hz].

Specimens[phr} T[C] Modulus[GPa}
0 100 11.3
20 40 114
35 27 115
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Table 6. Tand changes of different specimens by 1{Hzl.

Specimens{phr] TIC] Modulus[GPa]
0 105 0.56
20 59 0.43
35 45 0.46

X 7. 5[Hzloll & ofef Al®e| Tand $i3}
Table 7. Tand changes of different specimens by 5[Hz].

Specimens[phr] T[C] Modulus[GPa]
0 109 0.59
20 63 0.44
35 50 0.47

X 8. 10[Hzloll w2 of2{ AlEe| Tand # 3}
Table 8. Tand changes of different specimens by 10[Hz].

Specimens([phr] T[TC] Modulus{GPa])
0 107 057
20 67 0.46
35 54 0.48
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