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Hot forming tools (die-casting, forging, roling..) work under transient thermal cycling

Damage mechanisms of these tools result of complex interactions between corrosion, oxidation, thermal fatigue and
mechanical loading.
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The aim of these investigations is to to get a better insight of the interactions between environmental (oxidation, Al) effect

and thermal fatigue. Damage mechanisms of hot work tools steels Part of high pressure die casting after 30
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¢ Surface oxidation decreases cracks initiation life

¢ Cracks initiation in oxide scale result from thermal, mechanical and corrosion coupled loadings.

Low temperature Al- pack cementation process allows to obtain intermetallic scale on X38CrMoV5 steel with microstructure preservation
« [ron aluminium intermetallic phases decrease the thermal fatigue crack initiation life of low silicon X38CrMoV5 die steel

Thermal fatigue tests with high control of temperat ure cycles allow to rank various steel grades and be  tter understanding of Al molten and thermal fatigue interactions




