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Study on Cutting Characteristics of WC-Co with Micro Cutting in SEM

Sung Jung Heo”

ABSTRACT

This paper describes that the micro-cutting of WC-Co using PCD (Polycrystalline Diamond) and PcBN
(Polycrystalline Cubic Boron Nitride) cutting tools are performed with SEM(Scanning Electron Microscope) direct
observation method. The purpose of this study is to present reasonable cutting conditions to obtain precise finished
surface and machining efficiency. Summary of the results are shown below: (1) The thrust cutting forces tend to increase
more than the principal forces as the depth of cut and the cutting speed are increased preferably on orthogonal micro-
cutting. (2) The tool wear in the flank face was formed larger than that in the rake face on orthogonal micro cutting. (3)
The wear appearance for PCD tools is abraded by hard WC particles of the work materials, which lead diamond grain to

be detached from the bond.
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Fig. 2 Structure of micro-cutting device



@ AAFEEA A20A A0s

s
v
0 e
ol B ) 5 15 } i
&5
SoMs=0.7
4
-, K i3 15 - 5
s
¥
g Ltz
/ i
Z-ma~D7 <
i a3
47

Fig. 3 Tool dynamometer for micro-cutting
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Table 1 Chemical composition (wt%)
Cemented | Co |Ti|Ta| ¢
carbides
V40 73.3~78.0 | 17~22 | - - | 4.7~51
V50 73.3~78.0 | 17~22 | - - | 47-5.1
V60 65.3~73.7 | 22~30 | - - | 4.3~4.7

Table 2 Mechanical properties

Cemented | Hardness Compressive Young’s
carbides (Hv) strengt}zl mgdulus .
(kg/mm’) | (X10'kg/mm’)
V40 86.5 420 34
V50 84.0 360 5.1
V60 82.0 320 4.8

Table 3 Experimental conditions of micro-cutting

Cutting speed v(umy/s) 2,10, 100
Depth of cut t(pm) 5,20
Tool material, PCD o=0°,—5° 12°
rake angle(o)and p= 3°,6°
flank angle(f3) PCBN o= 0°, B= 3°
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Fig. 5 Comparison of cutting resistances according to
contain rate of WC
[Tool; PCD a=0°, B=3°, t=5um]
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Fig. 6 Comparison of cutting resistances according to
contain rate of WC
[Tool; PCD a=—5°, B=3°, t=5um]
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Fig. 8 Comparison of cutting resistances according to
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Fig. 13 SEM photographs of tool wear shape at Rake
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