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Chip Formation of WC-Co on Micro-cutting in SEM

S. J. Heo(Mecha. Eng. Dept. DTC), W. 1. Kim(Mecha. Eng. Dept., KNU)

ABSTRACT

This study investigates the micro-cutting of cemented carbides using PCD(polycrystalline diamond) and P

CBN(polycrystalline cubic boron nitride) cutting tools are performed with SEM direct observation method. The purpose of

this study is to make clear the cutting mechanism of cemented carbides and the fracture of WC particles at the plastic

deformation zone in orthogonal micro-cutting. And also to achieve systematic understanding, the effect of machining

parameter on chip formation and machined surface was investigated, including cutting speed, depth of cut and various tool

rake angle.
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Fig. 1 Photo of micro-cutting device in SEM
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Table 1 Chemical composition(wt%)

W

Cemente
dcarbides
V50
V60

Co Ti | Ta C

73.3~78.0
65.3~73.7

17-22 | - -
22~30 | - -

4.7~5.1
43~4.7
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Table 2 Mechanical properties

. . Young’s
Specific | Hard | Compressive
Cemente gravit ness trength modulus
. 1y S ~ 4
dcarbides (g/cm3) (HV) (kg/mmz) ( 10 \
kg/mm®)
V50 13.5 84.0 360 5.1
V60 13.1 82.0 320 438

Table 3 Experimental conditions of micro-cutting

Cutting speed v(um/s) 1,10, 100
Depth of cut t(um) 1,5,10
PCD: o=0°—5°12°
Tool material, rake angle(ot)
and flank angle(p) B=3°6°
PCBN:a=0°, B= 3°
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Fig. 2 Successive SEM photographs of chip
formation process in micro-cutting
[Workpiece; WC-Co V60, Tool; PCD 0=0°,
B=3° t=10um, v=10um/s]
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(¢) L=200pum

(d) L=1000pum

Fig. 3 Successive SEM photographs of shearing
deformation process during micro-cutting at
various cutting distance L

[Workpiece; WC-Co V60, Tool; PCD 0=0°,
B=3°, t=10um, v=5um/s]
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(b) V60, Tool: PCD
0=0°, P=3°(X2.000)

(a) V60, Tool: PCD
o=12°, B=6°( X 2,000)
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(c) V60, Tool: PCD
o=-5°, =3°(X2,000)

(d) V60, Tool: PCBN
=0°, P=3°(%2,000)

(f) A low magnification
of Fig. (e)(X200)

(e) V50, Tool: PCD
o=0°, B=3°(X2,000)

Fig. 4 Comparison of the whole chip formation by
various tool shapes and workpieces
[Workpiece; WC-Co V50, V60, Tool; PC
PCBN, v=10um/s t=10um}
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