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(A Study on the Cutting Performance and Wear Characteristics of CBN Ball End-Mill)
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ABSTRACT

This paper presents the experimental results on the cutting performance and wear characteristics of

CBN ball end-mill. The influence of cutting fluids and rake angles on the tool performance is reported.

It is found that the neat cutting oil is beneficial to obtain good surface roughness and 30° of rake angle

gives the minimum tool wear.

The wmicroscopic investigations reveal that the coated carbide endmills

wear by fracture whereas the CBN endmills wear by attritious mode.
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Table 1 Physical properties of CBN and major tool materials

o e B
i i Young's Hardness 1 Thermal ‘ Thermal
jDensity: modulus (mHv) ' conductivity ‘expanslon

| ‘ HOX10° MPa) | (x10 MPa) (% 10°W/mK) ' (x 10 /)

R —_ O - - —— —_ -

!Dinmond 352 99 9,000 209 31

BN 38 T 4,500 130 J 47
TIC 4w 46 3200 033 | 76
ARO; 398 42 i 3000 042 ! 85
WC 158 70 1 1800 121 51

Mool ARGE $PRAIL CBN 22A% ARgshe] Al
A% EHe CBN ¥ qlvi(elst CBN-A, CBN-B)# v
e RA #z Ay gl CBN B dlnyl(o] s
CBN-C) @ #1937 ¥ vl Agshglh Table 23 4
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Table 2 The compositions of tested cutting tools

. : .
: Diameter 1 . .
: ; Composition
C {mm)
CBN-A 10 ¢~BN{0%) + Co, Ni, Al
CBN-B 10 ¢~BN(0%) + Ti, Al
CBN-C 10 c~BN + WC, TiN, Al
- — -t P -y
! WC + Co, TIC, TaC |
COATED CARBIDE: 10 e
+ Ti coating i
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Table 3 Chernical compositions of workpicce materials

[ o ]
| Chemical compositions (%) i
A ‘ ‘ I

‘{ S C S Mn ' Cr * Mo ! V ' Ni ( P 1
R S : . ; S B |
| SKD-11 1 51 0 391058 122 103 034 047 | - |
]
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Table 4 Cutling conditions

b( utting spe (d ST ‘;OO(-)Vm;"lWW o
I‘eedratt 0.04 mm/rev
i ) Pickfeed ()2 mm
i ?D( {)1h of u;, i 0.2 mm

1 Neat cutting oil

Cutting fluids
uthng s (Castrol, ILOCUTA80)
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Fig. 7 Tool wear and workpiece surface for various rake angles
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Fig. 11 Tool wear of coated carbide ball end-mill



Fig. 12 Thermal and fatigue crack

of coated carbide ball end-mill
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Fig. 14 Tool wear of each ball-end mill after experiments
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