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A Study on the Photoelastic Characteristics of
Domestic Epoxy Resin
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ABSTRACT
In Korea, all the photoelastic materials are imported from foreign countr-
ies. The cost of these materials are expensive and problems in importing have
been restrained research and development in this field. To reduce these probl-

ems, the domestic EPOXY RESIN which is made of bisphenol type epoxy resin
have been investigated in this study to find a photoelastic characterics by tensile
test and to measure photoelastic sensitivity coefficient and transition temper--
ature and the optimum using condition was also investigated.
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Fig. 1 Test specimen and Loading mechamism

Fig. 2 Stress-Strain Relation of Domestic
Epoxy Resin
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Fig. 3 Stress-Strain Relation of foreign

Epoxy Resin.
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(a) Data of photoelastic sensitivity for domestic epoxy resin

L.oad N, oy N, Q2 N3 o,
2000g 1.79 0.84 1.83 0.86 1.81 0.85
2500g | 2.27 0.85 2.27 0.85 2.29 0.85
3000g | 2.78 0.87 2.69 0.84 2.78 0.87 |
3500 | 3.14 0.84 3.17 0.85 3.17 0.85
4000g | 3.56 0.835 3.54 0.83 3.71 0.87
4500 | 3.94 0.82 413 0.86 4.03 0.84
5000g | 4.43 0.83 4.53 0.85 4.43 0.83

(b) Data of photoelastic semsitivity for foreign epoxy resin

Load N;’ a,” N, g’ N3~ a5’
2000g 1.75 0.81 1.71 0.8 1.73 0.81
2500¢g 2.13 0.80 2.08 0.78 2.11 0.79
3000g 2.53 0.79 . 2.40 0.75 2.50 0.78
3500g 2.90 0.78 - 2.84 0.76 2.84 0.76
4000g 3.25 0.76. 3.33 0.78 3.20 0.75
4500g 3.61 0.75 3.79 0.79 3.60 0.75
| 5000g | 4.14 | o078 | 4.05 0.76 4.00 0.75
Table 1. Data of photoelastic sensilivity test
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Table 2. Photoelastic characteristics of Domestic and Forelgn epoxy resin

‘l l o} E Q=aE |S=a
i Epvey Resin C(Rg/mm ) | (Kg/mm ) {Kg/mm ) | (1/mm) | (1/mm)
It o
: I
| Domestic 085 312 5 265 .25
roreigen 0.78 I 321 4.5 250 3.51
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Tabie 3. Data ot changes in photoelastic characteristics by temp

Fringe Deflec- Photoelastic|{ Modullis

order tion sensitivity | of

Elasticity

Temp. N 8 (mm) o {mm/kg) | E (kg/mm }
80°C 0.16 0.064 0.87 296
90°C | 0.2 0.066 1.09 287
100°C | 0.4 0.070 2.18 270
¢ 110°C 0.8 0.075 4.36 252
i 120°C 1.5 0.095 8.17 1199
122°C 6 3.15 32.7 6
130°C 7.5 9.46 40.8 2
140°C T 15 9.46 40.8 2
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Table 4. Data of stress-freezing characteristic domestic epoxy resin at given freezing
given freezing temp.
e
Load Fringe Deflec- Photo- Modulus Charac-
order tion elastic of elas- teristic
sensiti- ticity value
vity
Temp. P{kg) N § (mm) a {mm/kg) | E(kg/mm) | Q= ¢E
70°C 1.5 2.4 1.6 0.87 175 155.75
80°C 1 1.8 R 0.96 163 159.7
90°C I 3.5 1.55 1.9 122 231.6
100°C 0.8 5.8 4.9 3.95 37 146
110°C 0.105 6.45 8.5 33.5 2.34 78.39
120°C 0.1 7.5 o ]5.1} L 40.9 1.24 50.72
130°C 0.1 7.7 16.6 42 1.14 47.88
Table 5. Data of Stress-freezing characteristic foreign epoxy resin at given free
freezing temp .
Load Fringe Deflec- Photo- Modulus Charac-
order tion elastic of elas- teristic
sensiti- ticity value
vily
Temp. P(kg) N § (mm) a (mm/kg) | Elkg/mm ) | Q= CE
70°C 1.5 2.2 1.5 08 189 151.2
80°C i 1.5 1.0 082 186 153
90°C 1 2.5 1.08 1.36 175 238
100°C 0.8 6.3 4.15 43 36.5 157
110°C 0.1 6.8 9.3 37 2.3 83
120°C 0.1 7.7 16.6 42 1.32 55.5
130°C 0.1 8.1 21 44 1.14 50
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Fig. 8 Photoelastic view of the stress-frozen
specimens of Domestic Ephy Resin
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Fig. 7 Mechanism to be stress-frozen at
transition temperature
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