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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 speed

and cutting fluids on the cutting perfomance such as cutting forces, tool wear, and surface finish.

The wear of CBN ball endmill for each cutting conditions were also examined through the

microscopic observation. It has been found out that the higher cutting speeds with cutting fluids

result in better cutting performance.
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Table 1 Physical properties of CBN and
other major tool materials
Young’'s | Hardness Thermal
Density| modulus (mHv) conductivity
(X 10°MPa) | ( X 10MPa) | ( X 10°W/mK)
Diamond| 3.52 99 9,000 20.9
CBN 3.48 71 4,500 13.0
TiC 492 46 3,200 0.33
AlOs 3.98 42 3,000 0.42
wC 15.8 70 1,800 1.21
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Fig. 1 Experimental system
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Fig. 2 Cutting force and Surface roughness (Rmax}
vs. Cutting speed
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Table 2 Cutting conditions

Workpiece | STD-11 (HRCSO)J

i : L 5000200 |

. Cut(tmfn sfic;ii/Frz?d;ate % 8.000/320 !

o T noooao |

Pickfeed (mm) 0.2 |

Depth of cut (mm} 1 0.2 w

Cutting fluids i Neat-oil J!
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Fig. 4 Tool wear for each cutting speeds
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Fig. 5 Flank wear vs. Cutting length
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