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A Study on Wear Mechanism of CBN Ball Endmills

Sangwoo Choi*, Kiwoo Lee**, Jongchan Lee***

ABSTRACT

The use of CBN tool material has been greatly increased because of the superior metal cutting perfor-
mance for the machining of hardened steels. This paper presents some experimental results on the ball
endmilling of hardened steels. Three different hardnesses of STD11 workpieces were machined using CBN
ball endmills, and the machining characteristics including cutting forces, tool wear, and surface roughness
>f machined surface were compared. It has been found that the CBN ball endmill works better in the
machining of harder workpieces. The microscopic examination explains that this unusual phenomenon is
:aused by the difference of microstructure of each workpieces.

Key Words : CBN ball endmill(CBN & A=9), tool wear(FF+v}R), abrasive wear(dv}vtE)
flank wear(Z#2vt2), adhesive wear(&3wt%)
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Fig. 1 Experimental system
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Table. 1 The compositions of tested cutting tool and work
piece material

Chemical compositions (%)

CBN 60% + WC, Ti, Al elc
C{Si{Mh|[Cr MOV | N
151 10591059 | 122 (1.03 {0.34 | 047

Tool
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¥4, ZAAAY), 3427, EDX #4 52 sdd.

Table. 2 Cutting conditions

Cutting speed 5,000rpm
Feedrate 0.04mm/rev
Pickfeed 0.2mm

Depth of cut 0.2~0.4mm

Cutting length 34m

Cutting fuid (Cascrolfv ﬁgusom
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Fig. 2 Flank wear vs. Cutting length for STD11
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Fig. 3 Surface roughness(Rmax) vs. Hardnesses of workpiece
for STD11

(a) HRc16

(b) HRc34

(c) HRc50

7ig. 4 SEM micrographs of CBN ball endmill
(Depth of cut : 0.2mm)
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Fig. 5 SEM micrographs of CBN ball endmill
(Depth of cut : 0.4mm)
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Fig. 6 EDX analysis of CBN ball endmill
(Depth of cut : 0.4mm)
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Fig. 7 Metallurgical micrographs of workpieces
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Fig. 9 Chips of STD11 for various hardnesses
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