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Preparation and Drilling Properties of TiAIN Coated HSS Twist Drill

MO Ji-liang, REN Yuan, ZHU Min-hao

(Southwest Jiaotong University, Traction Power State Key Laboratory, Tribology Research Institute, Chengdu 610031)

Abstract: TiAIN coating has been deposited on HSS twist drill by the Physical vapor deposition (PVD) technology which

combined with plasma enhance, multiple arc ion plating and unbalanced magnetron sputtering. Morphology, hardness, elastic

modulus and adhesion strengths of the coating has been evaluated, respectively. In addition, dry drilling test has been carried

out in 1Cr18Ni9Ti stainless steel. The investigation showed that TiAIN coating has a good mechanical property, the TiAIN

coated HSS twist drill demonstrated over four times improvement in tool life.
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Fig.1 Schematic of the PVD system that combined with the
technologies of plasma enhance, multiple arc ion plating
and unbalanced magnetron sputtering
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Fig.2 Load—displacement curve of the TiAIN coating

deposited on HSS twist drill
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Fig.3 AE signal recorded during scratch test of TiAIN
coating deposited on HSS twist drill
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Fig.4 SEM micrographs of fractured cross—section of TIAIN
coating deposited on HSS twist drill
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Fig.5 SEM morphologies of uncoated HSS twist drill, dry
drilling of 1Cr18Ni9Ti stainless steel (a) worn edge (b)
chisel edge
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Fig.6 SEM morphologies of TiAIN coated HSS twist drill,
dry drilling of 1Cr18Ni9Ti stainless steel (a) worn edge (b)

chisel edge
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