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Table 1 Possible oxidation reactions of the tool

Tool component Possible oxidation reactions

2WC+50,=2WO03+2CO0O»
WC+20,=WO,+CO,
3C0+20,=C0304
2C0+0,=2Co0
2TiC+30,=2Ti0O+2CO>
TiC+20,=Ti0,+2CO>

WC, Co, TiC

R2 SUREFYRTER SRR

Table 2 Possible reactions of oxidation product

Oxidation

product Possible reactions of oxidation product

C0304+0.5C+3WO03=3CoWO04+0.5CO,
C0304+C+3WO05=3CoWO4+CO
COO+WO3:COWO4

C0304, WO3, CoO

3 900K TTNEMBARERXENENREEHETAHEE
Table 3 Gibbs free energy of possible reactions of tool

material at 900 K (kJ-mol™)

Possible reactions Gibbs free
energy
3C01+20,=C0304 -520.3
2Co0+0,=2Co0 -331.7
2TiC+30,=2TiO+2CO, -1338.4
TiC+20,=Ti0,+2CO, —1593.2
C030410.5C+3WO05(Solid)=3CoWO04+0.5CO, —-660.9
Co0304+C+3WO05(Solid)=3CoWO4+CO -323.8
CoO+WO;(Solid)=CoWO, -51.8
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Fig.1 XRD patterns of YG8 at different temperatures: (a) 873 K, (b) 973 K, and (¢) 1273 K
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Fig.2 XRD patterns of coated carbide tool at different temperatures: (a) 973 K, (b) 1073 K, and (¢) 1273 K
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Fig.3 XRD patterns of ceramic tool oxidation products at different temperatures: (a) 973 K, (b) 1173 K, and (c) 1273 K
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Fig.5 Oxidation morphologies of YG8 at different temperatures: (a) 873 K, (b) 1173K, and (c) 1273 K
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Fig.6 Oxidation morphologies of coated carbide tool at different temperatures: (a) 973 K, (b) 1173 K, and (¢) 1273 K
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Fig.7 Oxidation morphologies of ceramic tool at different temperatures: (a) 1073 K, (b) 1173 K, and (c) 1273 K
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Oxidation Resistance of Tool Material Used for Cutting Inconel625

Liu Erliang, Liu Xia, Zhao Liguo, Han Jiadong, Wang Tengda, Liu Xianli
(Harbin University of Science and Technology, Harbin 150080, China)

Abstract: The possible oxidation reactions of different tool materials at high temperature were derived from the theory of Gibbs free
energy function, and the experimental study on the high temperature oxidation of tool materials was carried out. Cemented carbide (YGS),
coated cemented carbide and ceramic tool materials were used, and the oxidation products at high temperature were analyzed by SEM and
XRD. The results show that the WC and Co of YG8 and coated cemented carbide are partially oxidized into WO3; and Co3;04 in the high
temperature oxidation tests, respectively. With the increase of temperature, oxidation behavior becomes more severe. For the ceramic tool,
only TiC is oxidized into TiO,, and the tool shows better oxidation resistance. The order of oxidation resistance of the three kinds of tool
materials is as follows: ceramic cutting tools > coated cemented carbide > YG8.

Key words: tool materials; high temperature oxidation tests; oxidation products; oxidation resistance
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