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Measurement of Dynamic Crack Propagation Velocity in Polymers
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Abstract

It is well-known that the parameters of dynamic fracture mechanics depend not only on

dimensions, loading and boundary conditions but also on the dynamic crack propagation velocity.

Because the measurement of dynamic crack propagation velocity is very significient in any

materials, a simple and effective dynamic crack propagation velocity measuring device which can

easily be expanded without modification is proposed in this report. It was found that the

experimentally determined dynamic crack propagation velocity agreed well with those from

other investigators in some polymers such as PMMA, Homalite-100 and Epoxy.
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Fig. 2 Two types of conductive silver painting line
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Table 1 Mechanical properties of materials

Materials Modulus of elasticty (MPa) Poisson’s ratio Ultimate stress(MPa)
PMMA 2800 0.38 44.93
Homalite-100 3900 0.35 48.93
Epoxy 3300 0.37 55.20
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Fig. 5 Crack porpagation times and output voltage of PMMA, Homalite-100 and epoxy plate
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Table 2 Crack propagation time of each time interval (unit : usec)
imeintervall 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |10 11] 12|13 | 14|15
Materials
PMMA 14 | 12 15 18 | 17 | 17 | 16 14 16 19 | 17 | 21 15 | 119 | 187
Homalite-100 1w | 8| 8| 9| 9|10] 8| 9| 8|10 | 10| 11| 14| 69| 56
Epoxy 10 8 15 9| 11 10 9 ( 10 9 8 9 | 14 25 | 134
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Fig. 6 Crack propagation length and crack propagation velocity
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Table 3 Crack propagation velocity of each time interval

951

(unit ;: m/sec)

imeintervall 3 ) 2 | 3 | 4 | 5 | 6 T7 8 | 9 | 10|11 | 12|13} 14|15
Materials
PMMA 212 | 250 | 212 | 166 | 179 | 175 | 185 | 216 | 186 | 154 | 179 | 146 | 195 | 25 | 16
Homalite-100 181 | 400 | 357 | 326 | 326 | 300 | 357 | 326 | 357 | 300 | 313 | 268 | 221 | 43 | 12
Epoxy 288 | 375 | 357 | 200 | 341 | 268 | 288 | 349 | 288 | 326 | 357 | 326 | 221 ) 121 | 22
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