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The influences of iron-riched phases on the flank wear of HSS tools
under the condition of drilling die-cast aluminum alloy

Yang Xiao-hong', Liu Yong-bing', Zhang Ming-zhe’, Zhou Hong', Liang Tao', Wang Jun'
(1. College of Materials Science and Engineering, Jilin University, Changchun 130022, China; 2. National Laboratory of
Surperhard Materials, Jilin University, Changchun 130012, China)

Abstract ; The influence of iron-riched phases in die-cast AlSiyCu, alloy on the flank wear characteristics of
high-speed steel ( HSS) tools was investigated in the present work under the drilling condition without
lubrication. The results show that iron-riched phase mainly existed in the shape of fine polygon, Fe content
less than 0. 6wt% , flank wear mainly exhibited severe plastic deformation wear. Iron-riched phases were
mainly composed of a-phase and polygonal phase, Fe content within 0. 6 to 0. 8wt% , the main wear
mechanism transformed to adhesive wear and abrasive wear, decreasing in flank wear. a-phase and polygonal
phase were distinctly increased beside B-phase of Al;FeSi, Fe content more than 0. 8, the main wear
mechanism was abrasive wear, increasing in flank wear. The investigation reveals that the co-existence of
adhesive wear and abrasive wear is the reasonable wear mechanism for drilling die-cast AlSi,Cu, alloy.
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Fig.1 The sketch map of drilling tools flank wear
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Fig.3 Microstructure of die-cast AlSi, Cu, with different mass fraction of iron
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Fig.4 Microstructure of intermetallic compounds by SEM
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Fig.6 The photos of the chip
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Fig.7 SEM photos of the flank wear
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