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Fatigue Crack Propagation Properties of Hot Work Die Steels
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Abstract

In general, most of the cracking life of hot work dies is
spent in the fatigue crack growth. Therefore, the fatigue
crack propagation properties ( FCPP ) analyzed by using
fracture mechanics technique are useful to evaluate the
performance of die steels. The aim of this study is to clarify
the effects of heat treatment and test temperature on the
FCPP of hot work die steels. The tests were carried out with
a AK control servohydraulic test machine. It was found that
at high hardness levels the FCPP were improved by raising
the austenitizing temperature, but at low hardness levels

high austenitizing temperature caused the deterioration of

the FCPP.

Also the FCPP deteriorated with a decrease in cooling
rate, but the suppression of bainite formation by the rapid
cooling below 4000 caused the improvement of the FCPP.
The effect of test temperature up to 3000] on the FCPP was
investigated. The result showed that at high hardness levels
the FCPP improved dramatically with increasing test
temperature, but at low hardness levels the FCPP was little
affected by test temperature. Furthermore, in this paper the

FCPP of five hot work die steels were compared.
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Fig.1  Evaluation of fatigue crack propagation.
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Fig.2  Shape and size of CT specimen.
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Fig.6  Optical micrographs of specimens austenitized at

(a)1025°C, (b)1100°C.
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Tablel Chemical composition of the steels tested. (wt.%)
C Si P S Ni Cr Mo | W \Y
SKD62 0.39| 1.08| 0.027| 0.006| 0.10| 5.14| 1.19| 1.23| 0.26
SKD61-A | 0.40| 1.05| 0.021| 0.002| — 499 1.21| — 0.56
SKD61-B | 0.38| 0.97| 0.008| 0.002| — 5.03| 1.21| — 0.57
Steel-C 0.42 | 0.28| 0.017| 0.001| 0.07 | 5.33| 2.05| — 0.85
Steel-D 0.36 | 0.20| 0.027| 0.001| 0.46 | 5.56| 1.58| 0.01| 0.56
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