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A Study of the Effect of Stress Waveform on the Behavior
of High Temp. Fatigue Crack Propagation Using J Parameters

Chung-Weon Hur' - Won-Jo Park’
Department of Computer Aided Mechanical Engineering, Ansan College of Technology
*School of Transportation Vehicle Engineering GyeongSang National University
(Received November 3, 1999 / Accepted March 29, 2000)

Abstract : The fatigue crack propagation tests were performed in triangular and holding-time stress
waveforms at 650C. The behavior of fatigue crack propagation was investigated according to waveform.
The analysis of high temperature fatigue crack propagation by the siress intensity factor range 4K, elastic
fracture mechanics parameter, was not available. The behaviors of high temperature fatigue crack propagation
by the J-integral( 4J; ' and A41J;), elasto-plastic fracture mechanics parameter, were investigated in a number
of stress waveforms. The fast-fast waveform exhibited cycle-dependent(fatigue type), the slow-fast and the
hold time with 500sec waveforms appear to be time-dependent(creep type) and the fast-slow and the hold
time with 5, 25sec waveforms exhibited conbined behavior of both types(fatigue-creep conbined type).
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Table 1. Chemical composition for STS 304 stainless steel
(wt. %)

C Si Mn P S Cr Ni

0.072 | 0.50 0.68 | 0.026 | 0.013 | 18.0 8.36

Table 2. Mechanical properties of STS 304 stainless at 20C
and 650°C

Item | Yield | Tensile | Elonga _ﬁ;g“gf Young's
stress | stress | -tion arca modulus
TempX_ | (MPa) | (MPa) | (%) %) (GPa)

Poison's
ratio

20C | 252.06|732.48 | 59.04 | 7220 | 199.7 0.275

650°C | 112.03 | 361.38 | 46.07 | 62.19 | 13597
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Fig. 1. Geometry and configuration of specimen of fatigue
crack propagation
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Fig. 2. Schematic illustration of stress waveforms
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Fig. 3. Schematic illustration of high temp. extensometer
system
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