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Coated cemented carbide with gradient structure

ZHANG Wu-zhuang, LIU Yong, HE Yue hui, YANG Jian-gao, LONG Zhengyi
(State Key Laboratory of Power Metallurgy, Central South University,
Changsha 410083, China)

Abstract: The effect of cobalt and Ti( CN) content on the structure and properties of graded cemented carbides w as
studied . The results show that, with the increase of cobalt content, the gradient structure becomes more distinct
and the thickness of gradient structure increases, meanwhile, the transverse rupture strength and the magnetism
saturation increases, while the hardness, coersive force and the density decrease. With the increasing Ti(CN) con-
tent, the thickness of gradient structure decreases; meanwhile, the hardness and coersive force increase, while the
transverse rupture strength and the density decrease. The cutting tests demonstrate that the cutting property of the
coated cemented carbide with gradient structure is much better than those without gradient structure. The severabil-

ity of the forth is about one and a half of that of the later at As= 0. 15 mm. Meanwhile, with the increasing cobalt

content, the cutting properties increase.
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Table 1 Composition of cemented

carbides (mass fraction, %)

Sample mark wWC Ti(CN) TaC Co
FGCC-Co 6 84.5 3.5 6 6
FGCC-Co8 82.5 3.5 6 8
FGCC-Co 10 80.5 3.5 6 10
FGCC6Ti(CN)-1 85.0 3.0 6 6
FGCC6 Ti(CN)-2 84.5 3.5 6 6
FGCC6Ti(CN)-3 84.0 4.0 6 6

FGCC-Co: The content of Ti(CN) is the same and the content of Co
is not the same. FGCC&Ti(CN): The content of Co is the same and

the content of Ti(CN) is not the same.
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Table 2 Physical and mechanical properties of graded cemented carbides

Sample mark Magnetic fj)Il'CC/ Hardness Densitzf/S Magnetic s?turzitilon/ T ensile strength/
(kA*m™ ") (HRC) (g*cm™ ) (Gs* ecm”* g™ ) MPa
FGCC-Co 6 12.7 91.1 13.93 8.6 1 800
FGCC-Co8 11.3 90.5 13.73 11.2 1810
FGCGCoa 10 9.4 89.5 13.56 13.8 1 860
FGCC6Ti(CN)-1 12.1 90.9 14. 25 8.8 1890
FGCC6Ti(CN)-2 12,7 91.1 13.93 8.6 1 800
FGCC6Ti(CN)-3 13.5 91.3 13.79 8.4 1670
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Fig. 1 Microstructures of graded cemented carbides
(a) —FGCC-Co-6; (b) —FGCC-Co-8; () —FGCC-Cor 10;
(d) =FGCC6Ti(CN)-1; (e) =FGCC6Ti(CN)-2; (f) —FGCC6-Ti(CN)-3
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Fig. 2 SEM image of coated cemented carbide
a—TiN; b—ALOs; ¢ —Ti( CN)
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Fig. 3 Comparison of cutting property of different cemented carbides
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