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Fatigue Behavior of Fine Grained AM60 Magnesium Alloy
Produced by Severe Plastic Deformation
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Abstract : The fatigue behavior of AM60 magnesium alloy produced by equal channel angular pressing(ECAP) process
was investigated through fatigue lifetime and fatigue crack propagation rate tests. The grain structure of the material was
refined from 19.2 pm to 2.3 um after 6 passes of ECAP at 493 K. The yield strength(YS) and ultimate tensile strength
(UTS) increase after two passes but decrease with further pressing, although the grain size becomes finer with increasing
pass number. The softening effect due to texture anisotropy overwhelmed the strengthening effect due to grain re-
finement after 2 passes. A large enhancement in fatigue strength was achieved after two ECAP passes. The current finding
suggests that two passed material is better than the multi-passed material in view of the static strength and fatigue

performance.
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Fig. 1. Principal of ECAP processing.
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Table 1. Grain size and room temperature mechanical proper—
ties of extruded and ECAPed AMG0 alloy

Condition Grain size | UTS YS Elong. ce
(pm) (MPa) | (MPa) (%) (MPa)
Extrud. 19.2 284.8 186 17 79
2 Pass 8.8 319.3 236 20 125
4 Pass 33 3139 230 23 N.A
6 Pass 23 262.6 164 26 95
17
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