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A Study on the Performance of CBN Tools in the Machining of Hardened Die-Materials by High-Speed Face Milling
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ABSTRACT
This paper presents the performance of CBN tools in the machining of hardened die-materials, SKD11

and SKD61 steel with HRC 50, by high-speed face milling. Generally, grinding or EDM is

being used

in machining of hardened materials but the cost is very high. If those can be replaced by cutting, it
will be a greatly economical advantage. CBN tool has been recognized as an effective tool in turning,
but it has not been in milling. So wear and surface roughness mode of CBN tool for hardened SKD11
and SKD61 steel were investigated by high-speed face milling in this study. Also the relation between
cutting force and wear mode of CBN tools was investigated.
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Table 1. Chemical composition and hardness of

work materials

Chemical composition ( % )
Hardness
(HRC)
C |Si|Mn] P |S|{Cr{Mo| V
14 11708 | 02
SKDIL| _ | 04 |061008/003 | "I "l 80
032108 451 1 | 08
SKD61 02| ~12 0.5]0.03]0.03 =5 ~15| ~19 50
Table 2. Experimental apparatus

Milling Cutter

M415SN04R-12(KT ¢ 100 mm)
® Jead angle : 15°

® axial rake angle : -7

o radial rake angle : -5’

Milling Inserts

W - C (SNGN120412)

Cermet (SNGN120412)

SN26 ceramic (SisNg)

ST100 ceramic (AlQs + TiC)
BZN8100 ( 65 % CBN )
BZN6000 ( 90 % CBN )

Cutting
Condition

Cutting speed : 311 m/min
Feed speed : 22 mm/min

Depth of cut : 0.2 mm

universal

milling machine

charge
amplifier

dynamometer

\ 4

IBM-pc

i

A-D converter

Fig. 1 Block

Diagram of Experimetal setup
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Fig. 2. Tool lifes for various tool type
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Fig. 3. Wear mode of CBN tools

300 400

{1 A e e

6ok _—0—BZN8100 - SKD61
—t=BZN6000 - SKD61

50

L . ——BZN6000 - SKD11.

C i

PO SO S S T TS T S

100 200 400

Time(min)

300

Fig. 4. Surface roughness mode of CBN tools
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Fig. 5. The relation between wear mode and
cutting force of BZN6000 CBN tool

(c) Photo of BZN8100 - SKD61

Photo. Images of tool wear and fracture

(a) Photo of BZN6000 - SKD61
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