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A Study on the Physical Property of Epoxy Resin Due to After-Curing Condition

Jeong-Young Han*, Myung-Hun Kim’, Sung-Soo Kang "

Abstract

In this study, hardness, microstructure and temperature of glass transition are measured respectively by using SEM
(Scanning electron microscope) and DSC (Differential scanning calorimeter) to analyze the effects on material properties
by after-curing in the epoxy resin. As the result of hardness test according to the after-curing conditions, the higher the
temperature of after-curing, hardness and heat resistance are, the higher hardness is. As a result of microstructure for each
specimen by SEM, it could be confirmed that the specimen with after-curing has more dense fracture surface. It is also
found that temperatures of glass transitions by DSC are comparatively higher in the specimens with after-curing, and the

differences between after-curing conditions are negligible.
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Fig. 1 Experimental set up for cured specimen of epoxy

Table 1 Molding conditions of SP-100 aluminium powder

epoxy
Items Values
Color Gray

Mixing ratio 100 (matrix) : 10 (curing agent)

Viscosity 20,000~25,000 (matrix) : 500 (curing agent)

Specific gravity | 1.6~1.7 (matrix) : 0.9~1.0 (curing agent)
Pot life 25C, 1 hour
Fully cured 25T, 24 hours
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A el 4 o] kel oS4 AW 10 34 200 melFal Atk
P RR-CRR R LR RRE- x}f’a} 2 Table 29f o], & Wsfe] M s W15 7]
A7 A= o] UA7} gol, W ooAtol A chgah g 4 O FR 2 A7 T2 SRe] 98 oS AI(CDK2S3)
7HA BABE A0 o] A8l Ea) Ao Wl W Yo 5 2ot 5EF A S AAste] 2ieE Ad2olA
EAL dolH A}t 519 200C 744 7}0330}01 oF 30C oz AZE =AFAc).

HE 2710 disto] 7] Aoz 25C ol A 24417 599 1

3}
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A8 AR e Edl 4 14 48 sk 4
o %A 4A)o] A 4 QTFFHE A0 A4 U

130, 12hours

1007, lThour

70T, lThour

Tem perature ()

W

Time (hour)
(a) Condition 1

CDK2539| B4 5408 Awis of 90 Ywolv], ey A
o} g7k 7} 742k 5.34GPa, 135MPa A= SP-100 o] 4]
A0 H|sto] HE =

= T35} 2709 75 Table 3¢] Hoj3
, Fig. 3% 7t Case '8 57]¢] Alsof| tjgt = 0] Btk

Table 3 Change of hardness due to temperature

c Test Hardness (shore D)
ase es
160°C, 12hours 20T 73.5C 138°C 186C
o 1 88 86 62 68
H 130°C. 2hours 2 89 87 63 69
E 100°C, Thour 1 3 86 86 68 70
£ 4 88 88 67 66
= |/ 70, thour
.y 5 87 86 67 71
Time (howur) 1 88 87 82 74
(b) Condition 2 2 89 87.5 79.5 76
2 3 88 88 82 73.5
1607, Zhowrs
4 88 87 81.5 73.5
£ 5 89 87.5 80.5 73
o 1307, Zhours
2 1 89.5 86.5 86 79
5 100°C, Thour 2 88.5 88.5 84 79.5
s 3 3 89 89 86 785
- ? 4 89 88 85 78
Time (hour)
» 5 88 87.5 83 79
(¢) Condition 3 | 29 %0 37 31
Flg. 2 After—curing conditions 2 89.5 89 87 81
4 3 91 89.5 89 79
Table 2 Several types of specimen 4 89.5 89 87.5 80
Case Epoxy After-curing 5 90 89.5 88 83
1 SP-100 No 1 91 91 65 54
2 SP-100 Condition 1 2 92 91 72 54
3 SP-100 Condition 2 5 3 91 90 69 54
4 SP-100 Condition 3 4 90 90 70 54
5 CDK253 No 5 90 91.5 71 53
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(b) Case 2

(e) Case 5

Fig. 4 SEM images of the specimens
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Table 4 Temperature of glass transition of each specimen (crystalization) =] HA] BHEEICHAL & 4= Ql oL} o EA] 42| 9]
Case Temperature of glass transition (Tg) 44 A4 7Fs AR T AR T2 #dshs slo] e
1 59.73C Zlolelal kel t), Case 2~Case 42| 4%, Fig. 5(b)~Fig.
2 109.98°C 5(d)et o] 105C ~114CTH =9 Tyrp SA = e $435k=
3 114.03C AARE Aol Ae Aok Wi he WA sk vjs

4 105.12°C & 29 fEHolLEE e e & 4 9
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Fig. 5 Analysis by DSC due to after-curing conditions
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