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The effect of coating condition of milling cutter

on cutting force increase rate
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Abstract

Recently, coated milling cutters are widely

used for improving the productivity of cutting

processes through high speed cutting and o o

longer tool life. In metal cutting, cutting force =9 713 A AAEoe] Zslg®WA BFe uf
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tool wear directly influences the cutting forces.
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cutter increases the cutting forces. In this Y z2s188 o 7x BA FHESL A4F Z

study, the effect of coating process of end Y
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milling cutter on the cutting performance, Aol Eoisict.
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investigated. The results acquired through the
cutting test measuring cutting force increase

rate show that not only the injection quantity
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Table 1. Instrument and specification

Instrument Company Specification
Machining SIRIUS-2
Center HWACHEON CNC
Software ADVANTECH | LabVIEW
Dynamometer | KISTLER 92578
Charge KISTLER 5019A130
Amplifier
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Table 2. Component of SKD-56

Component Content(%)
C 085 ~ 095
Si less than 0.4
Mn less than 0.4
P less than 0.030
S less than 0.030
Cr 3.80 ~ 450
Mo 460 ~ 5.30
W 570 ~ 6.70
A% 1.70 ~ 2.20
Co 7.00 ~ 8.00
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Table 3. Cutting condition

Cutter Diameter 3
{mm)
Spindle Speed 1500
(rpm)
Depth of cut 12
(mm)
Width of Cut 05
(mm)
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Fig. 1 Coating film thickness
(bias 200V)
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Fig. 2 Coating film thickness
(bias 370V)
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Table 4. Coating parameters of normal condition

Item Value

Average N, gas flow 90 ccm
Average Ar gas flow 30 cem
Mean temperature of end-mill | 490 C
Average bias(V) 370 V
Average bias(A) 76 A
Gun ampere 165 A
Chamber pressure 1.03 mtorr
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Fig. 4 Comparison of cutting forces when
using N, 80ccm and N, %0ccm
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Fig. 5 Comparison of cutting forces when
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Fig. 6 Comparison of cutting forces when
using temperature 450°C and 490°C
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Fig. 7 Comparison of cutting forces when
using non-coated and TilN-coated
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