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Abstract

In this study were carried out basic experiments mainly to investigate important reaction mechanism, the reaction
temperature, time and the addition amount of Zn in recycling of waste cemented carbide by the zinc bath process. As a result, it
was required that the Zn bath reaction was heated more than at 800°C to accelerate reaction of melted Zn and Co inside of
wasted cemented carbide. Furthermore, thickness of the waste cemented carbide was reduced linearly according to increase of
reaction time at 700°C for 0.5~2h in the zinc bath reaction. Also the zinc bath reaction was examined that heating in lower than
at 800°C for 3h and then heated more than at 900°C for 1h(above 3.0x10 torr” vaccum) was suitable to reduce vapour loss
amount of Zn in the zinc bath process.
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Fig. 1. Cemented carbides for cutting tools of various kinds.

Table 1. Range of composition on the commercial cemented

carbides
Elements wC TaC TiC NbC Co
80~97 - - - 3~20
90~92 1~2 - 0.2~0.5 6~7
Chemical 720700 58 | 3211 | 13 | 6-13
Composition
80~85 - 3~4 - 13
80~82 2~3 - - 15

Fig. 2. Waste cemented carbide scraps for cutting tools of
various kinds.
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Fig. 3. Schematic of experimental apparatus for the zinc
bath process.
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Fig. 4. Co-Zn binary system phase diagram”.
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Fig. 5. Result of the differential thermal analyses.
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Fig. 6. SEM images of samples prepared by the Zn bath
process with reaction time at a fixed temperature of
700°C; (a) as raw cemented carbide (b) 1h, (c) 1.5h

and (d) 2h.
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Fig. 7. Comparison of Thickness for samples prepared by
reaction time at a fixed temperature of 700°C for Zn
bath process.
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Fig. 8. Results of EDX analysis of sample prepared by a reaction for 2h at 700°C(Fig. 6-(c)) by Zn bath process.

Table 2. Results of EDX point and line analysis of sample prepared by a reaction for 2h at 700°C by Zn bath process

chemical compositions(wt%) rep.
No. Co Zn Ti Ta w C
1 7.72 92.28 - - - -
2 7.717 92.23 - - - -
3 - 16.40 2.35 - 71.29 9.96
4 - 2091 15.44 11.14 38.60 13.92
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Fig. 9. Comparison of vapour rates for samples prepared by

heating at 700°C for 3h and then heated on vaccum
at 700~1100°C for 1h by the Zn bath process.
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