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An Investigation of High Temperature Creep Phenomena
by the Method of Caustics

Ouk Sub Lee and Seong Kyeong Hong
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(kA AJod), Plastic Zone(£49), Creep Zone(z 2] =% ), Stress Intensity
Factor (& 3t A 4), J-Integral(J-" &), C*-Integral(C*-A¥&)

Abstract

Caustics method has been applied successfully to determine the fracture parameters such as
stress intensity factor and the J-integral for elastic and/or elastic-plastic stress field around the
crack tip. For stress fields at the vicinity of crack tip in the creep domain, no experimental report
concerning fracture mechanics parameters by using the caustics method has been published up to
date. This study investigated creep behavior at the vicinity of crack tips at high temperature
(175°C) and attempted to determine of proper fracture parameters for Al 5086 H24 specimens by
using the caustics method. The results obtained from the limited experimental investigation are
as follows ; Jin/Jcaus is found to approach to 1 more rapidly than K,/K... does during incipient
period (within 80 minutes). It is confirmed that experimental K...s approached to theoretical Ky,
after 80 minutes by analyzing the ratio of K, *» Keaws. Unlike the case of room temperature, it is
confirmed experimentally that caustics diameter enlarged gradually even the distance between
specimen and screen keeps constant. It show 2d that initial curve of the caustics was initially
located in the plastic zone, but it grew out rapidly into the elastic zone for Al 5086 H24 at 175C.

1t is confirmed that caustics is a function of time, temperature and distance between specimen and
screen at high temperature.
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Table 1 Tensile properties of Al 5086 H24

Yield strength
(MPa)

Young’s modulus
(GPa)

Poisson’s ratio

Work hardening exponent (n)
(Ramberg-Osgood Type)

210.5

69.75

0.31

7.72
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s After 40 minutes

iy~

After 120 minutes After 160 minutes

Fig. 13 Variation of caustics shape of Al SEN speci- Fig. 14 Variation of caustics shape of Al SEN spec
men at 175°C (a/W =0.375) men at 175C (a/W=0.5)
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After 390 minutes

Fig. 15 Variation of caustics shape of Al CST speci-
men at 175C (a/W=0.2)
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