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(Cutting characteristic of in situ toughened SiC— Si3N; composite)
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Abstract

It is known that ceramic insert has less

SizN,

ceramic insert has not only high toughness and

SizN,

hardness than AlLOs; ceramic insert. But

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— Si;N, 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
too. The

performance of SiC— Si;N, ceramic insert shows the

force and the flank wear increased

possibility to be a new ceramic tool.
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Table 2. Mechanical properties of cutting tool

materials

malTeoroilals .Ef;hunrjsls Hardne-ss2 ;2‘;‘5“: Poissif)n‘s DeBnuslikty
MPam 2| k&8l mm Gra | Retio | g/om®

SiaNs 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 3.154
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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(iii) feed rate 0.4 mm/rev
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(iv) feed rate 0.5 mm/rev

Fig. 1 Flank wear curve of S$inN, insert during
machining heat treated SCM440 under

various cutting speedand feed rate
(D.O.C = 0.25mm)
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Feed force(N)

Feed rate(mmvrev)

(i) Feed force

Tangential force (N}

Feed rate{mmvrev)

(ii) Tangential force

Radial force (N)
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(iii) Radial force

Fig. 2 Cutting force Variation during
machining heat treated SCM440
under different cutting conditions
when flank wear is 300 um
(D.O.C = 0.25mm)
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Fig. 3 Cutting distance of SiN, insert until
flank wear reaches 300um under various
cutting conditions during machining
heat treated SCM440 (D.0.C=0.25mm)
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Fig. 4 Maximum cutting distance per hour of
SisN, insert considering insert changing
time under various -cutting conditions
during machining heat treated SCM440
(D.O.C = 0.25mm)



A#fAHo2 HALE y=160m/min, °|%%
f=02mm/revel =1L o AT Ho FAAg
7} 8017.7mZ 73 Ak

x10°

Maximum Metal removal Volume (mm’ )
Vo - v waeodo ~wa

04

Feed rate{mmirev) 02 55 Cutting speed{m/min)

Fig. 5 Maximum cutting volume per hour of
Si;N, insert considering insert changing
time under various cutting conditions
during machining heat treated SCMd440
(D.O.C = 0.25mm)
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Fig. 6 Number of insert used in an hour under
various  cutting  conditions  during
machining heat treated SCM440

(D.O.C = 0.25mm)
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Fig. 7 Flank wear curve of various inserts
during machining heat treated SCM440
(Cutting speed = 160m/min, feed rate
= 0.2mm/rev, D.0O.C = 0.25mm)
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Fig. 8 Cutting force variations during
machining heat treated SCM440
(Cutting speed = 160m/min, feed
rate = 0.2mm/rev, D.O.C = 0.2mm)
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