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Cutting characteristic of SiC— Si;N; ceramic cutting tools
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ABSTRACT

It is known that Si;N, ceramic insert has less hardness than A/,O; ceramic insert. But Si3N, ceramic insert has

not only high toughness and strength but also low thermal expansion coefficient, which makes it has longer tool life

under thermal stress condition. In this study,

commercial Si;N, ceramic insert and home-made SiC-— Si3N, ceramic

insert which has different sintering time and chemical composition is tested under various cutting conditions. The

experimental result is compared in terms of tool life and cutting force. Generally, As the cutting speed and the feed

rate increased, the cutting force and the flank wear increased too. The performance of SiC— SiyN, ceramic insert

shows the possibility to be a new ceramic tool.
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Table 1 Mechanical properties of cutting tool

materials

ma l—%ﬁla Is ]EUE;;‘:E%SZ ;;7?;:;2 Y»&Z:i:: POiRS:ti?Or s D;?uiiy
SiaN, 6.0 1,500 290 0.27 3.2
CT 3~1 5.3 1,935.3 - - 3.183
CT 4 6.4 1,931.4 - - 3.58
CT 5~1 4.7 1,563.9 324 0.277 3.175
CT 5~2 4.7 1,563.9 324 0.277 3.175
CT 6 4.5 1,610.9 310 0.292 3.1
CT 7 5.2 1,561.5 330 0.283 3.14
CT 8 4.7 1,590.4 - - 3.177
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Fig. 1 Flank wear curve of SiN, insert during
machining heat treated SCM440 under
various cutting speed with 0.2mm/rev feed
rate and 0.25mm depth of cut
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Fig. 2 Flank wear curve of SiN, insert during
machining heat treated SCM440 under
various cutting speed with O.4mm/rev feed
rate and 0.25mm depth of cut
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Fig. 3 Flank wear curve of GSiN, insert during

machining heat treated SCM440 under
various cutting speed with 0.5mm/rev feed
rate and 0.25mm depth of cut
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Fig. 4 Cutting distance of SN, insert until
flank wear reaches 300um under various
cutting conditions during machining heat
treated SCM440 (depth of cut is 0.25mm)
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Fig. 5 Maximum cutting distance per hour of
SiN, insert considering insert changing
time under various cutting conditions
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(depth of cut is 0.25mm)
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6 Maximum cutting volume per hour of
Si,N, insert considering insert changing
time under various cutting conditions
during machining heat treated SCM440
(depth of cut is 0.25mm)
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Fig. 7 Flank wear curve of various inserts
during machining heat treated SCM440
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0.2mm/rev, depth of cut = 0.25mm)
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