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The relation of Cutting conditions and Microscopic precision

M. C. Kang, J. S. Kim, D. W. Lee, J. H. Kim, C. H. Kim

ABSTRACT

This paper deals with the relation of cutting conditions and damaged layer by investigating cutting force, cuttng

temperature and residual stress in high speed machining. Damaged layer was measured using optical microscope on
samples prepared by metallographic techniques. The scale of this damaged layer depends upon characteristics of
cutting force and cutting temperature. Dmaged layer depth increases with feed per tooth and radial depth. In a diffrent
another way, damaged layer remains almost unchanged according to spindie speed. Therefore, the effective method
for decreasing damaged layer is that cut down feed per tooth and radial depth.

Key Words : Damaged layer(7}3 ¥ A2, Cutting force("24+ %), Cutting temperature( 4} ), Residual stress(ZF

+-&8), High speed machining(3 3 7}3)
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Fig. 1 Experimental setup for measuring cutting force
cutting temperature
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Fig. 2 Procedures for measuring damaged layer

Table 1 Chemical composition of STD11

Chemical composition(%)

C|Si (Mn| P | S |Ni]|Cr|[Mo

1.5]103]002{002(0.03] 0.

P 111.2]08110.
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Table 2 Specipication for experimental device
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Specipication

Machining center

MAKINO V-55

Max 20000rpm

Dynamometer 3 Axix.

Freq. Range :

5~ 10KHz

Oscilloscope

4CH, Max sampling °

400KHz

CCD camera

Olympus (X 500), STM-MIJS2

X-ray diffractmeter |Rigaku.

D/MAX-2200

Table 3 Cutting conditions

Spindle Feed per Radial Axial
speed tooth depth depth
(rpm) (mm/tooth) {(mm) (mm)
6000~ 0025~
01~04 10
18000 0.1
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Fig. 3 Chracteristics of cutting force according to
cutting conditions
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Fig. 4 Chracteristics of cutting temperature according to
cutting conditions
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(c) For radial cutting depth

Fig. 5 Chracteristics of residual stress according to
cutting conditions

34 Mz ot 713HES 54

AL 2l FAoZRE Q99 gxo]y].
A 7tedAFel F4E Fig 60 UEhiITh 1
HBA AR Ao vE DHE 5T ¥ A
Aoz Qs tEHdFel Aa, PR 240
gol g wadel he AN G v}
SdAbolE Tzo) $ROoT FANE WA o
HATE g

(¢) Damaged layer in radial depth

Fig. 6 Variety of damaged layer according to cutting

conditions
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Fig. 7 Chracteristics of damaged layer according to
cutting conditions
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