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Fig.1 SEM micrographs of diamond-coated SizsN4 prepared under

No. 1, 2, 3 and 4 pretreatment conditions
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Fig.2 Raman spectrum of MPCVD diamond
coating upon SizNy tool prepared under

No. 4 pretreatment condition
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Table 1 Cutting test parameters

Cutting Parameters Value
Work material 18. 0% Sr Al
Cutting speed/ (m*min™ ') 240
Feed rate/ (mmer™ ') 0.1
Depth of cutting/ mm 0.5
Angle of Cutting/ (°) 45.0
Cutting condition Dry cutting
Cutting time/ h 4.0
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Effects of Si;N4 tool substrate pretreatment on

quality of MPCVD diamond coating
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[ Abstract] The effects were studied of Si3Ny tool substrate pretreatment in ultrasonic, polishing of fine gained SiC emery paper,

1.0Hm and 0.5 Hm diamond powder on the quality of MPCVD diamond coating in a domestic 2450 MHz, 5kW stainless steel reso-

nant cavity microwave plasma CVD (MPCVD) equipment. The quality of diamond nucleation and growth was measured, then the

stress condition was analysed, at last the adhesion of diamond coating in contrast cutting test was determined. The results show that

high quality diamond coating can be obtained under 4 h MPCVD with 7. 0kPa pressure, 1.5% CH4/H; gas volume rate, 1. 5kW mr

crowave power after pretreatment of 0.5 Hm diamond power polishing, diamond-coated SizNy4 tool can increase its precision about one

order compared with uncoated Si3sN4 tool when it cut the 18. 0% St Al alloy, moreover, the service life of diamond-coated tool increas-

es by 10 times.

[ Key words] diamond coating; microwave plasma CVD; Si3Ny substrate; dry cutting
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