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Effect of substrate gradient structure on mechanical and cutting

properties of TiN coated cemented carbide

WANG She-quan'?, CHEN Kang-hua', XU Yin-chao', ZHU Chang-jun', XIE Can-qiang', CHEN Xiang-ming’

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
2. Zhuzhou Cemented Carbide Cutting Tools Co. Ltd., Zhuzhou 412000, China)

Abstract: The effects of substrate gradient structure on the mechanical and cutting properties of TiN coated cemented

carbide were studied. TiN coating was deposited on the homogeneous and gradient cemented carbide substrates by

cathodic arc-evaporation. The effects of gradient structure on the microstructure, mechanical and cutting properties of

TiN coated cemented carbides were investigated by optical microscopy, scanning electron microscopy, X-ray

diffractometry, bending strength and micro-hardness measurements and cutting test. The results show that the surface

morphology of TiN coated cemented carbides changes from flat to reticular structure after gradient of the substrate, the

micro-hardness and bending strength increase by 19% and 6.1%, respectively. The structure and mechanical properties of

TiN coated cemented carbide after gradient of the substrate change, which results into the impact resistance and cutting of

TiN coated cemented carbide improved by 10% and 15%, respectively.
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Table 1  Compositions of substrate materials
Mass fraction/%
Alloy
WC (WT)C (TaNb)C TiCN Co
Homogeneous ¢ 50, 6oy 6.5% 6%
substrate
Gradient g5 30, 6%  65%  12% 6%
substrate
DMRE SEM
1
Buehler Fig.1 Optical microstructures of homogeneous(a) and

gradient(b) substrates
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Fig.3 SEM images of cement carbides surface: (a)

Homogeneous substrate; (b) Gradient substrate

4 TiN
Fig.4 SEM image of TiN coated cemented carbide:
(a) Homogeneous substrate; (b) Gradient substrate coated

cement carbides
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Fig.5 Micro-hardness of TiN coated cemented carbides
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3 TiN 19%
(1Cr18Ni9Ti)
Table 3 Life-time of TiN coated inserts during continuous

turning of stainless steel (1Cr18Ni9Ti) at different speeds

Sample Speed/ Time/

No. (m'min") min

1 160 12.5

280 3.21
5 160 14.33 U7 TiN
280 3.70 TiN

3
TiN
6

6 TiN 160 m/min 12.5 min
Fig.6 Wear morphologies of rake and flank of TiN coated cemented carbide after cutting for 12.5 min at 160 m/min:
(a) Homogeneous substrate, rake wear; (b) Homogeneous substrate, flank wear; (c) Gradient substrate TiN coated cemented carbide

tools, rake wear; (d) Gradient substrate TiN coated cemented carbide tools, flank wear
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