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Evaluation of machining characteristics according to cutting condition

of hardened steel in high speed machining
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J. S. Kim(Mech. Eng. Dept.,, PNU), K. H. Kim(Inorganic Materials Egn. Dept., PNU)

ABSTRACT

Recently high speed machining is being studied actively to reduce machining time and to improve machining

precision. To perform efficient high speed machining, evaluation of high speed machinability must be studied

preferentially and it can be identified by investigation of cutting force, tool wear and surface roughness. In this

study. the cutting force and tool wear and surface roughness are investigated in case of various cutting conditions

for hardened die steel.
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Fig. 1 Experimental set-up

(a)Cutting force (h) Tool wear (c¢)Surface roughness

Fig. 2 Machining method for each workpiece
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Table 1 Cutting conditions

Cond Spindle Feed Axial | Radial
revolution| per tooth | depth | depth

Test (rpm) |(mm/tooth)| (mm) | (mm)
. 6,000
Cutting ’ . 1 )
~ 16,000 0.05 0 0.1
Force  ™75000 [0.04~014| » p
Machin- 8,000
achin 0.06 , .,

ability 10,000

311 8o o2 HAH EM
ANY 998 HUshr) 98l Fig. 39 Zol 3
Nl 25 el uig BAHAE At 3
ozE B g Yoz BMEAY
100
80
g 60 Max. force  Avg.force = (F +F,+F,+F,)/4
g % Y e R "’"“’% ot
2 . .o F Ful Fe
£ 20 .
o ‘ i
o " B L4 ¥ - - }" \’
A . L ! —1
) 2 4 8 8 10 12
Time (ms)

Fig. 3 Definition of average and maximum value
for analysis of cutting force signal
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Fig. 4 Characteristics of cutting forces
according to spindle revolution
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Fig. 5 Characteristics of cutting forces
according to feed per tooth
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Fig. 6 Characteristics of cutting forces
according to cutting length
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Fig. 8 Characteristics of tool wear
according to cutting length
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(c) 10000rpm 32m
Fig. 9 Photo of flank wear according to cutting length
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