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Abstract: Due to the fine grinding WC-Co substrate which has been polished to provide a keen/cutting
edge must be pretreated before depositing CVD diamond coating. However, conventional chemical
etching methods may have the drawbacks of difficulties in corrosion efficiency and process repeatability
for its large-scale applications . An investigation had been carried out to study the influence of the two-
step DC electrochemical pretreatment (firstly using DC electrolytic etching, and then using acid etch-
ing) on the fine grinding cemented carbide substrates and diamond coatings by means of Scanning E-
lectron Microscope (SEM), profilometer, Atom Absorption Spectrometry (AAS), Energy dispersive
X-ray diffraction analysis (EDXA) and Rockwell hardness tester respectively. The results showed that
the two-step DC electrochemical pretreatment method can effectively remove the “skin” of grinding
substrates surface and reduce the Co content. Through changing the electrolytic time, the relationship
amongst substrate surface roughness, the substrate surface Co concentration removal and the hardness
of substrate surface after Co removed are balanced, and effectively control CVD diamond coating from
microcrystalline cubic-octahedron to cauliflower type nanocluster transformation process, which has a
good controllability. According to the substrate/coating hardness, coating quality and coating adhe-
sion strength testing results, optimized the best process parameters of the two-step DC electrochemi-
cal pretreatment method at fine grinding cemented carbide substrates, which firstly using DC (direct

current) 1A electrolytic etching for 5 minutes in 10% sodium hydroxide (NaOH) solution, and then
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etched in an aqua regia (HNO; : 3HCIl : H,O=1 : 1 : 1) solution for 90 seconds.

Key words: two-step DC electrochemical pretreatment method;diamond coating;chemical vapor deposi-

tion;fine grinding cemented carbide
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Fig. 1 Schematic diagram of electrolytic etching apparatus
(1)anode(YG6 cemented carbide milling cutter) ;
(2) cathode(stainless steel) ; (3)electrolytic cell;

(4)power supply
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Fig 2 SEM micrograph of the fine grinding cemented carbide substrates surface after
(a)untreated; (b) etching 40min in an aqua regia solution;after etched by firstly using electrolytic

etching for Imin(¢) ,5min(d) , 10min(e) , 20min({) and then in an aqua regia solution for 90 seconds
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Fig. 5 Relationship of the substrates surface hardness

vs Co concentration and electrolytic etching time
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Fig. 3 EDAX spectra of the fine grinding substrates surface before (a) and after (b)
etched by two-step DC electrochemical pretreatment method
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Fig. 6 SEM micrograph of diamond films deposition on substrates etched by firstly using electrolytic etching
for 0. 5min(a) , 1min(b) ,5min(c) , 10min(d) , 15min(e) ,20min({) ,and then in an aqua regia solution for 90 seconds
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Fig. 8 SEM micrograph of the indentation cracks of diamond films deposition on substrates etched by firstly using electrolytic

etching for 1min((a), (b)) ,5min((c),(d)),10min(e) , 15min({) ,and then in an aqua regia solution for 90 seconds
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