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The Research of Crack Growth by Digital Image
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Abstract

This research utilized the principle of laser reflection to form caustics to observe
the crack growth. When a material subjected to a load, stress concentration near the
crack peak changes the thickness and the reflection of light. A CCD image system was
used to record the shadow diameter. Excel was used to establish figures for comparison.
The relationships between the crack length, diameter, and stress concentration factor
before crack were established.
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¥ 4 £ & 11mm £ & 12mm £ & 13mm £ & 14mm
0 0.155 0.161 0.179 0.172

10 0.173 0.185 0.185 0.194
20 0.186 0.205 0.216 0.215
30 0.208 0.227 0.249 0.270
40 0.247 0.248 0.261 0.279
50 0.261 0.285 0.285 0.332
60 0.287 0.294 0.333 0.355
70 0.308 0.331 0.335 0.400
80 0.330 0.354 0.359 0.401
90 0.356 0.370 0.388 0.448

100 0.366 0.387 0.423 0.487

110 0.378 0.407 0.454 0.516

120 0.414 0.438 0.470 0.555

130 0.443 0.462 0.484 0.586

140 0.463 0.486 0.515 0.600

150 0.488 0.519 0.523 0.679

160 0.499 0.534 0.585

170 0.519 0.554 0.608

180 0.523 0.586 0.654

190 0.550 0.623

200 0.580 0.642

210 0.607

220 0.631

43




Pt A R

140N

200N

ON S0N 150N

40N 80N

44



