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Cutting Characteristics of CBN Ball Endmills for
STD-11 of Various Hardnesses
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ABSTRACT

The use of CBN tool material has been greatly increased because of the superior metal cutting
performance for the machining of hardened steels. This paper presents some experimental results on
the ball endmilling of hardened steels. Three different hardnesses of STD-11 workpieces were
machined using CBN ball endmills, and the machining characteristics including cutting forces, tool
wear, and surface roughness of 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 caused by the difference of microstructure of each

workpieces.

Key Words : Cubic Boron Nitride (CBN, ¥4 @35 %), Tool wear (F7F7R),
Cutting force (d2}3) Abrasive wear (Av}vlE)
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Fig. 2 Cutting forces vs. Cutting length of STD-11
for various hardnesses
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Fig. 3 Flank wear vs. Cutting length of STD-11
for various hardnesses
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(a) HRc16

(b) HRc34

(c) HRc50
Fig. 5 SEM micrograph of CBN ball endmills
(Depth of cut : 0.2mm)
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(c) HRc50
Fig. 6 SEM micrograph of CBN ball endmills
(Depth of cut : 0.4mm)



9} Crel 4r3tgo] wol UEi Ao
o} 442 Fes} Cre] A3gol 23, 379 ARA
(binder) AE9 Al Tie] Atztgo] F/HEE <&
% qlth olgd AxzRE STD-11% CBN &<
cHg %d_”—% g o FAAAFe] ded At
CBNo Fdo dupdss doAs FolAurh=

QololR7t dojdci i%z S o olg 8F
71 Yate] FEo 2HAAS #AEHA
L» AL ,L.‘C'“,“ A
(a) HRc16
_ﬂ,.LF\!H_

(b) HRc34

" T N

(c) HRc50

Fig. 7 EDX analysis of CBN ball endmills
(Depth of cut : 0.4mm)
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Fig. 9 EDX analysis of the Cr, Fe carbide
in the HRc16 workpiece
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Fig. 10 Chips of STD-11 for various hardnesses
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