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A Study on the Development of the Dynamic Photoelastic
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Abstract

In this paper, dynamic photoelastic hybrid method is developed and its validity is certified. The
dynamic photoelastic hybrid method can be used on the obtaining of dynamic stress intensity factors
and dynamic stress components. The effect of crack length on the dynamic stress intensity factors is
less than those on the static stress intensity factors. When structures are under the dynamic mixed
mode load, dynamic stress intensity factor of mode I is almost produced. Dynamic loading device
manufactured in this research can be usded on the research of dynamic behavior when mechanical
resonance is produced and when crack is propagated with the constant velocity.
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1. Dynamic biaxial loading frame
2. Field lens & Polarizer & Quarter wave plate

3. Muiti-spark light source 4. Multi-spark control box
5. Multi-camera 6. Load-cell 7. Accumulator

8. Dynamic amplifier 9. Oscilloscope

Fig. 2 Dynamic loading device
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Fig. 5 Flow-chart of dynamic photoelastic hybrid
method

Table 1 Material properties of epoxy resin

Young's modulus, E(GPa) 3.20
Possion's ratio, v 0.38
Density, p (kg/m’) 1316
L-wave velocity, C;(m/s) 1688
S-wave velocity, Cg (m/s) 937
R-wave velocity, Cp (m/s) 880
Stress fringe value, £, (kN/m) 10.61
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