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Using combustion synthesis with high-frequency induction heating, Ti-Al intermetallic compound layers

were produced onto spheroidal graphite cast iron substrates. The heating rate was changed; then the coating layers’

microstructure, adhesive strength, hardness and wear resistance were evaluated. Because the heating rate affects

the combustion synthesis reaction, a large amount of Ti-Al intermetallic compounds formed in the coating layer

at higher heating rates, whereas the unreacted phase abounded at a lower heating rate. Fully densified coating

layers with good adherence to the substrate formed. Diffusion layers were observed at the bonding interface in

all specimens. The high adhesive strength of the coating layer necessitated appropriate diffusion layer thickness,

which indicated that the adhesive strength of the coating layer was closely related to the heating rate. All coating

layers exhibited higher hardness and better wear resistance than the substrate. Furthermore, the coating layer’s

hardness and wear resistance improved at a high heating rate.
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Table 1 Chemical composition of spheroidal graphite cast
iron substrate.
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Fig. 1 Schematic illustration of shear test equipment.
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Fig. 2 Schematic illustration of the pin-on-disk type sliding
wear test machine.
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Fig. 3 Temperature variation of the powder compacts during
hot-pressing.
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Fig. 4 X-ray diffraction patterns obtained from coating
layers synthesized with various heating rates.
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Fig. 5 Cross-sectional optical micrographs of coating layers
on an FCD substrate at various heating rates.
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Fig. 6 Relation between thickness of diffusion layer and
shear stress at various heating rates.
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Fig. 7 X-ray diffraction patterns obtained from various
locations of coating layers after shear test.
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Fig. 8 EPMA analysis result of bonding interface.
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Fig. 9 Vickers hardness distribution of bonding interface.
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Fig. 10 Wear resistance of coating layers synthesized with
various heating rates.
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