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Fatigue Strength of Precipitation Hardening Stainless Steel

Yu KUROKI' and Toshinobu TOYOHIRO
(Received October 3, 2005)

Abstract

Rotating bending fatigue tests were carried out on the precipitation hardening stainless steels in

order to clarify the fatigue properties through successive observation of crack initiation and its propagation
behavior. The fatigue strength of precipitation hardening stainless steels was increased with aging, which was
caused by the increase in both resistances for a crack initiation and its propagation. No effect, if any, of aging
conditions on the fatigue life was observed, while the crack initiation and its propagation behavior was
markedly influenced by aging condition. Both static strength and fatigue strength increase on both materials by
the aging treatment, while the increase of the fatigue strength is smaller than the rise in the static strength.
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Table 1 Chemical compositions

(wt. %)

C|Si|Mn|] P | S |N| Cr Cu Nb Mo

High Si
stainless| 0.02 3.731.02/0.02|0.01(6.63| 11.1 | 1.00 | 0.40 | 0.37
steel

SUS630{0.04 [0.25 {0.91 [0.33 [0.04 |4.26 (15.68 | 3.31 | 0.34
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Fig.2 Relation between hardness and aging
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Table 2 Mechanical Properties
OoMPa| ogMPa | oMPa | o%
ST1 899 1150 681 62.6
High Si [ pyyy 1190 1320 798 56.8
stainless

PH2 1570 1690 1350 35.4
PH3 1590 1670 1150 43.8
ST2 1060 1080 589 66.0
PH4 1330 1339 778 62.5
PH5 1480 1490 970 56.6
PH6 1239 1240 737 64.9

steel
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