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Fig. 1 Wear (a) and corrosion-wear (b) curves of H13 steel

under different conditions
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Fig. 2 Effects of velocity (a) and load (b) on volume loss and

wear rate of H13 under wear condition
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Fig. 3 Effects of velocity (a) and load (b) on volume loss and

wear rate of H13 under corrosion-wear condition
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Fig. 4 SEM images of wear surfaces under wear (a) and corrosion-wear (b)
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Fig. 5 SEM images of corrosion-wear surfaces under different loads and velocities: (a) 10 N, 40 r/min; (b) 10 N, 60 r/min; (c) 10 N,

80 r/min; (d) 10 N, 100 r/min
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Fig. 6 SEM images of corrosion-wear surfaces under different loads and velocities: (a) 5 N, 60 r/min; (b) 10 N, 60 r/min; (c) 15 N,

60 r/min; (d) 20 N, 60 r/min
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Corrosion-wear behavior and synergy mechanism of
H13 tool steel in molten aluminum

XIAO Hua-qiang', CHEN Wei-ping®

(1. School of Mechanical Engineering, Guizhou University, Guiyang 550025, China;
2. School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Through analyzing and comparing the surface morphologies, wear debris and material loss of H13 tool steel
both under high temperature dry sliding wear and corrosion-wear in molten aluminum conditions, the corrosion-wear
behavior and synergy mechanism between corrosion and wear of H13 tool steel in molten aluminum were investigated.
The results show that the material loss of corrosion-wear is much higher than the total material loss of purely corrosion
and purely wear. The synergy rate of corrosion-wear is not less than 93.9% in our experiments. For those materials, the
typical corroded feature is to generate intermetallic compound layer between the substrate and molten aluminum, the
corrosion-wear resistance of material is depended on the formation rate and characterization of intermetallic compound
layer, as well as the combination between the substrate and the intermetallic zone.

Key words: corrosion-wear; intermetallics; synergy; molten aluminum
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