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Microstructure and Cutting Performance of Ti( C,N)/Al, O, Composite Coating
on High-speed Steel Drill Produced by Electro-spark Deposition

GAO Yu-xin, YI Jian, FANG Chun

(College of Mechanical Engineering, Taizhou University, Taizhou 318000, China)

ABSTRACT : Objective To prepare electro-spark deposited Ti( C,N)/Al, O, coating on high-speed steel (HSS) drills, and to in-
vestigate the cutting performance of the coating. Methods Ti( C,N)/Al,O; composite coatings on high-speed steel ( HSS) drills
were prepared by electrospark deposition technique using Ti( C,N)/Al, O, as electrode material. The phase composition, morpholo-
gy and hardness distribution of the coating were investigated, and the cutting performance tests of the HSS drill coated by
Ti(C,N)/Al, O, were also conducted. Results The microstructure of Ti( C,N)/Al, O, coating was homogeneous with a thickness of
32 ~36 wm. The phase composition of the coating was mainly C, ;N, ,Ti, Al,O;, AlTi;y, Fe,W,, Fe,N, TiN and AIN. The ave-
rage hardness of the coating was 2. 6 times higher than that of HSS. Conclusion Crack-free Ti( C,N)/Al, O, coating could be pre-
pared on HSS drill by electrospark deposition technique. The cutting performance of HSS drill with Ti( C,N)/Al, O, coating was
improved and the service life was prolonged.
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Fig. 1 XRD pattern of the Ti( C,N)/Al, O, coating
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Fig. 2 Typical cross-section SEM morphology of the Ti(C,N)/

Al, O, coating
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Fig. 3 The microhardness distribution of the cross-section of the

coating
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Fig.4 Curves of major flank wear of HSS, HSS with WC-Co
coating and HSS with Ti( C,N)/Al, O, coating
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