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Effect of WC and group IV Elements of Ti(C,N) on the Intermittent Cutting

Performance
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ABSTRACT

In this study, the amount of WC and group IV elements of Ti(C,N) cermet tool was investigated. The
composition of WC was changed from 5 to 20% to determine the effect of WC on the cutting performance of
cermet tool. The more WC was added, the longer the tool life of the cermet tool was. The cermet with 20%
WC showed the best fracture toughness. The effect of group IV elements ; ZrC, ZIN and HfC was also
investigated by adding each of them to manufacture the cermet tool with fixed 14% WC composition. The
cermet with 1% group IV ZrC and 14% WC showed the best cutting performance among the investigated cermet

tools.
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Table 1 Chemical composition and sintering

(Indentation  Fracture

condition of cermets

mal'r(fi'oila Is Chemical composition (wtf%h) ?(‘):;(l](lll{::ﬁ
-5 Ti{Co0.TNG. 3)-DWC-20N1 1510°C /1hr
T-10 Ti(Co0).7NO.3)-10WC-20Ni 1510°C/ 1hr
TW-15 TH(Co0.7NO. 3) - 1HNC-20N1 1510/ 1hr
TH=-20 Ti{Col). 7NO. 3)~20¥C-20N1 1510°C/1hr
Th-14-7rC | Ti(Co0. 7M. 3)- 1KC-17rC- 20Ni | 1150°C/The
TH-14-7pN | Ti (Co0. 7NO. 3) - TARC-1/rN- 20Ni 1450°C / Thr
TW-14-HEC | Ti (Cof. 7NO.3)~ HRC-HHTC- 20N} 1150°C/ thr

Table 2 Mechanical properties of cermet tool

materials

Tool Density Hardness Yoo
mterials | Ce/m?) (Goa) | (MPam'™)

-5 - 9.99 12.91

T¥-10 - 12.94 9.01

TH-15 B 11.85 9,82

T#-20 - 11.55 13.29
TH-14-7rC 6.27 12.14 N
TH-14-7rN 6.27 12.41 N
TH-14-HIC 6.25 9.41 N
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Fig. 1 Flank wear curve of various inserts during
machining SCM440
(Cutting speed V =200m/min, feedrate f=
0.2mm/rev, depth of cut d= 1mm)
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Fig.3 Cutting force, AE-RMS signal and Flank
wear curve of WC-14-ZrC inserts during
machining SCM440
(Cutting speed V = 200m/min, feed rate f=
0.lmm/rev, depth of cut d=2mm)
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Fig. 3 Cutting force, AE-RMS signal and Flank
wear curve of WC-14-ZrC inserts during
machining SM45C
(Cutting speed V= 200m/min, feed rate f=
0.1mm/rev, depth of cut d=2mm)
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