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Abstract

The life time of cutting tool was studied in the relation with the properties of TiN coating tools.
The purpose of this study is to compare the cutting conditions of the TiN coated tools with those
of the non-coated tools and to find out the optimal cutting condition of the TiN coated tool.

The coated tools were prepared by the sputtering process at 4X107* Torr. When the cutting
speed is increased 22.29% from 90m/min, the limited life of coating bite was decreased by 60.61%,
but non-coating bite was decreased by 64.05%.

In the tool lifetime equation of the coated tools

"a" (exponent of feed rate) was not much

changed in comparison with that of the non-coated tools but "n" {(exponent of tool's life) was in-
creased by 9.3% and "b" (exponent of cutting depth) was increased by 2.4%.

It was thought to be that TiN coated tools was used for higher cutting speed than non-coated
tools to improve the lifetime of the coated tools
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Fig. 1. Flow chart of experiment
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Fig. 2. The Schematic diagram of high speed
steel bite
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Table 1. TIN deposition conditions by CAIP

Table 2. Cutting conditions of CNC lathe

Base pressure 5x10-6""Torr AALs | o2& | WA | AASE | o)55E | B
Deposition Pressure 4x107* Torr (m/min) |(mm/rev)| (mm) m/mm (mm/rev}| (mm)
Arc Current 120 A 0.3 0.3
Bias Voltage -100 V 0.02 06 0.02 06
Substrate Temperature 400°C 8?, 82
Deposition Time 50 min 0.04 0.6 0.04 0.6
90 0.9 130 0.9
vlo|m2 H|FA ATAE o83t Ul 68& 0.3 03
zxale Ao 24T e v
0.3 0.3
2.4, HAAE 0.08 0.6 0.08 0.6
Al 0.9 0.9
- N 03 0.3
4.1 AEAX
2 SEEA 002 | 06 002 | 06
0.9 0.9
0.3 0.3
A/D 0.04 0.6 0.04 0.6
110 0.9 170 0.9
1312 0.3 0.3
l Q 0.06 06 0.06 0.6
% 0.9 0.9
0.3 0.3
D ooo 0.08 0.6 0.08 0.6
= —
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Fig. 3. The schematic diagram of cutting ; . - e . .
exponmont A AgAE L8P WG FTa] WsH )Y
2 DolEgth A FFFEAE T 0123
2.4.2 AAAEYY Aoz AAATE Fagon, AaNge T3
AzrE D28 Awke] chuckel] Z¥E W Al FTo A9 FHEE] 7] FAHA AN 5F ¥
HE 227 sl s gRg Sad A4 52 8 e U @A Yad duda
o} 4A4Ee BwER A Gl SR 29 77 7HBR A BT BAFT
B AN Baths SMASCE AHE-aH2 u}. (FAS vluz Q% MK S W3 o A
AR Table 20) R A e £ o WA zEs FYAA v=Y FT 8
2 coating bite®} non-coating bite F7}A bite g A7 4kl
2 2% AARe B dj=E B A4t nludge] AYFTAY T
7% Asg Mol Wy} gloms AAHoz:
2.4.3 ¥7%9 Data %% Fio] ofels] FHel % WYL WAk,
Waze dse] Be 37 Hug W3 BT} hEE Ao s AR g
o] Table 27} Z& 7oz HARYS 635}9'12 Mt mjaba o] Wk EolA Wsr A gldleu
W, 7 AW 4~55 4 Ayl FFEE  FRAA ot 2u¥H B Wik BRI




&% oz oleBdolYP o R FUH TN el FEAGed Be AP 225

2 dehgth ols 77k mtEE dde] £33}
HAY £45E vehke @4l
4, 221} & 7E

=

4.1. ZE HIO|E &4

Ww. 4 g 1o W8 K X
Photo Mo w1 Detector  SFL

LHE 20 B0 kY
P e

Photo 1. The deposition thickness of TIN film.
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Fig. 4. Hardness of byte tips.
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Fig. 5. The limitation of tool Iife varying with
cutting speed (feed rate=0.04mm/rev)
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Fig. 7. The limitation of tool life varing with
cutting depth (feed rate=0.04mm/rev)
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Fig. 8. coating/non-coating value varying with
cutting speed (feed rate=0.04mm/rev)
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Fig. 9. coating/non-coating value varying with
feed rate (cutting depth=0.6mm)
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Fig. 10. coating/non-coating value varying with
cutting depth (feed rate=0.04mn/rev)
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Fig. 11. The life of TN films & coating/non-coat-
INg value varying with cutting speed
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Fig. 12. The life of TiN films & coating/non-coat -
INg value varing with feed rate
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Fig. 13. The life of TiN films & coating/non-coat-
INg value varying wih cutting depth
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