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Morphology of YG6 cemented carbide before chemical pretreatment
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Figure 2 Morphology of YG6 cemented carbide after two-step chemical pretreatment
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Figure3 Morphology of YG6 cemented carbide after three-step chemical pretreatment
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Figure4 Deposited diamond coating after two-step chemical pretreatment
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Figure 5 Deposited diamond coating after three-step chemical pretreatment
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Figure 6 Sand erosion morphology of diamond coatings deposited under different chemical pretreatment
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Effects of Chemical Pretreatment on Properties of Cemented Carbide
Substrates and Diamond Coatings

FU Shang ', LIN Songsheng”,FAN Suyu *,SU Yifan *,ZENG Ruilin', SHI Qian®, DAT Mingjiang®
(1. State Key Laboratory of Cemented Carbide, Zhuzhou Cemented Carbide Group Co. Ltd., Zhuzhou 412000,
China; 2. Institute of New Materials, Guangdong Academy of Sciences/National Engineering Laboratory of Modern
Materials Surface Engineering Technology/Guangdong Provincial Key Laboratory of Modern Surface Engineering

Technology, Guangzhou 510651, China)

Abstract: To improve the suitability of diamond coating tocemented carbide substrates, diamond coatings
were prepared on YG6 cemented carbide by hot filament chemical vapor deposition. Scanning electron
microscopy, energy dispersive spectroscopy, atomic force microscopy and solid particle erosion tester were
used to analyze the surface morphology, composition depth distribution, surface roughness and sand erosion
resistance of the samples. The effects of different chemical pretreatment on the substrate and coating
properties were studied. The results show that the depth of cobalt removed by the two-step pretreatment is
about 4—5 pm, and a brittle layer of about 1—2 pm is formed. By comparison, the depth of cobalt
removed by three-step pretreatment is about 14—15 pm, and no cobalt-depleted brittle layer is formed. The
sand erosion resistance time of the diamond coating deposited after three-step chemical pretreatment is more
than 4 times that of the two-step chemical pretreatment, and the width of the coating shedding area
deposited after three-step chemical pretreatment is only 1/8 of that of the two-step chemical pretreatment.
The diamond coating deposited by three-step chemical pretreatment shows better performance than that by
two-step chemical pretreatment.

Keywords:chemical pretreatment;cemented carbide;diamond coating;hot filament chemical vapor deposition
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