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The relation of TiN coating condition of end-mill and
cutting force increase rate
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Abstract

TiN coating of high speed end mill is recently generalized. The study of coating layer using ion plat-
ing is mainly about the coating method and the why of the longer life of coated tools.
In CNC machning process, metal cutting isn’t carry out until the tools including the end-mill and so on
are fractured. Namely, it is difficult precision processing when the cutting force of the cutting tool is

near the limit the fracture cutting force.

So, the estimate of the life by wear and fracture is important. Therefore, this study is about the
method to estimate the capacity of the coating layer in relation to the tendency of cutting force and
the influence of the cutting capacity of coated end-mill by the condition N2, Ar, temperature.

The cutting length is in inverse proportion to the cutting force ratio. So, the life of the TiN coated
end mill can be predicated by the ratio of the increase of the cutting force.
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Fig. 1. Coating chamber

Table 1. Initial cating condition

Deposition parameters Value
2.1 EAEEX| Y 3E=EA Average Ar gas flow 30 scem
CD (Hollow Cathode Discharge) Gung ©]-g-3 Average N, gas flow 90 scem
Ti Z2hib2l 8 3 el st [on-Plating 8|S ©] 8814 Mean temperature of end-mill 490°C
£, o] AuE YFEAE 800mm, o] 600mme] Average bias (V) 810 V
AFF oz Fuld e AXTE 2] B2 Eol Average bas ) o8
Gun Ampere 165 A
off A ste] W) §o] BH-E LolahA sttt i ol Chamber pressure 1.03 mtorr
T ZHES g3r] A 714 (Heating) 32}
AT 2E HE A4S 2798 M B8 27 Table 19] 702 IHE A= IS H
i, A¥zAS oy AR HaE 5 Axs: Ao FHelw o] 2oz 3RE = 7o
s7iel s E2F 2EAA e 2xxd, A A VM FE AoR on AdA #HEeH,
BE oz 24 & 4 J= AN dshr;  Table 2& AL ASE A= IREAS
(Fig. 1 &x)7 E£3 g€ Bias Y¢S TF31 UEhd ol
A& AN AAQFFAA (Switching Power sup- A Ao ALgE HAETE 8y 5 A=Y
ply) 2 Abg-3H Tt oldon] ZEZAL] WS N, Ar, L& W3} A
YRR FH T Ad=ds A3 Al Azt FZgsidon. H@d e g " HCD
23 = Table 19] 244 we} 293+l gung AHS-3 3E oA e Hh
552 9% 2 2e) o] Lol F 808 YL B A AL 34EAY 2Ye AFE 05
sfgom gkl 7ha o] Al w g X107 torr o[ 0.2 FolHE WE IE AFER
Ao W 1Y 20¢ 52 Jehly] gel 3 d%leH, VIEH R 80RtE AHsAT, IHel
T+ gre Jeri el BUE QORI A Wz Al A 118 B s
Taple 2. Coating condition for various test
1 2 3 4 5 6
Ar gas flow 0 scem 15 scem 30 scem 45 scem 60 scem 75 scem
N. gas flow 1 scem 40 sccm 80 scem 120 scem 160 scem 200 sccm
Temperature 120 °C 210 C 300 C 390 C 480 C 570 C
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Fig. 2. CNC Machinig Center

Fg. 3. Tool dynamometer
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T AA S At o] Frtslad], 2 datg o] St
gt 712712 0.0211IN/mm Gtk =8 78 o] 51X
e dmwel 2yt 28N YE2 2uo] B
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Fig. 4. Cutting force increase rate of coated end-
mill and non coated end-mill
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