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A Study on the Optimum Cutting Conditions of CBN Ball Endmill
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ABSTRACT

The needs to machine hardened steels with high productivity and good surface integrity have been

increased in the dies & molds industry. This paper presents some experimental results on the CBN ball

endmilling for hardened tool steel. This investigation concerns on the effects of cutting fluids, cutting

speed, and feed on the cutting performance such as cutting forces, tool wear, and surface finish. The

viear of CBN ball endmill for each cutting conditions were also examined through the microscopic obser-

vation. It has been found that the higher cutting speeds with cutting fluids result in better cutting perfor-

_1iance.
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Rake face

L: Rake face
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(b) Neat-oil cutting( X 80)

(a) Dry cutting( X 80)
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Fig. 4 Tool wear for Dry and Neat-oil cutting

(b) Neat-oil cutting(Rmax : 2.34m)

Fig. 5 Machined surface and chips for Dry and Neat-oil
cutting (after 34m of cutting)
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Table 1 Cutting conditions
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Fig. 6 Cutting force vs. Cutting length
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(a) 5,000 rpm (b) 8,000 rpm

(c) 11,000 rpm

Fig. 7 Tool wear for each cutting speeds

03 |- ,.{
E
5 .
® o2 —_—
H
x
§
'S (1] SSR— _
o0 3 5 - >
Cutting length (m)
Fig. 8 Flank wear vs. Cutting length
& ARFAEE (SEM)2E 29T 7A°i o)A
B uig o) 3749 E APk 192 ok2 (flank
wear)d 2°14 5,000 rpmog HAR A7t 71 A
A Veisten] 11,000 rpmo.2 Hatst 447t 713 3

A ePgeE 8 5 3t} Fig. 89 =g nlie 7}

£AME 5,000 rpm# 8,000 rpme] ALl A
U}E “ﬂ‘ga y‘o]z]xﬂ- 11 000 rpm/] 731‘ ‘-‘E_— %‘ﬂ’_‘}
F7hES JEh D d5€ & 3tk

(3) 2o BUEM 2 Fol ¥Y
Fig. 9% 34m 4% 279 23 B #8489l &
WaAT P B4 e Zlez BALE 11,000



#2403 8487

A 1438 A10E (1997'd 109)

H2mm
i)

o.7mm
[y

Gomm

(c) 11,000 rpm(Rmax : 2.1 ¢m)

Fig, 9 Machined surface and Chips for each cutting speeds
(after 34m of cutting)
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Table 2 The compositions of tested cutting tools

Tool type Compositions
CBN1 c-BN(50%) + TiC, Al etc
CBN2 | c-BN(60%) + TiN, WC, Al etc
CBN3 c-BN(60%) + ceramic ets
CBN4 c-BN(80%) + TiN, Al etc
CBN5 c¢-BN(90%) + Co, Ni, Al etc
©
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Fig. 10 Cutting force vs. Cutting length
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Fig. 11 Flank wear vs. Cutting length
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Fig. 12 Tool wear for each cutting tools

Fig. 13 Machined surface and Chips for each cutting tools
(after 34m of cutting)
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