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Application of Caustic Method to
Cracks Just after Beginning of Rapid Propagation

Shinichi SUZUKI and Kiyoshi NAKANE

Crack tip stress fields of cracks propagating at a speed of about 550 m/s are experimentally
studied at the time of 18 or 73 ps after crack initiation, and the following results are obtained. (1)
In the direction along the crack, no effect of higher-order terms appears at either 18 or 73 ps after
crack initiation, and the singular field is developed as far as 9 mm from the crack tip. Hence,
measurement of crack opening displacement always gives the true value of the dynamic stress
intensity factor, K. (2) In the direction of 72 degrees from the crack propagation direction, the effect
of higher-order terms strongly appears at 18 us after crack initiation, but it disappears at 73 ps, and
the singular field is developed as far as 5 mm from the tip. It can consequently be said that the higher -
order terms affect K measurement by the caustic method if the measurement is carried out within

several tens of microseconds after the beginning of rapid crack propagation.
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