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Application of TiAIN film grown by PVD to Cutting Tool

Kyung-Choong Hwang, and Jong-Ho Yoon

Abstract

As the machine tool industry progresses, the performance of cutting tools also needs
to be of good quality and specialized. If the existing metal cutting tool tip is coated
properly, its life would be longer and the machining of a difficult-to-cut material also
could be possible.

For the development of the high quality cutting tool, the applicabilities of
TiAIN coating deposited by PVD on the cutting insert were experimentally
investigated. The various measurements, such as, SEM micrograph, XRD pattern,
AFM surface morphology, and hardness were performed to cross—check the
possibility and availability of TiAIN coated tool in the field. The effects of it is

successful and we hope to see good results in many fields.
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Table 1 Chemical composition of cutting
tool

Element |Line| Weight (%)

Co Ka 438
\J La 95.62
Total 100

2-2 A¥=zA L Ag=

ISR e FAFT Yo TIAINES
g o AEF e AN % o}
AdA(CH)E A3 7129 324
L A% fF%x4d AXQ MFC(mass flow
controller, Model ; GMC 1000)2 A&
glow, weHe AFAFPL L it
A dAd AFAE ATk

Table 2 Deposition conditions for the

tool coating
Pressure 1x10™ Torr
Temp, 450°C
Time 4 hour
Power 1.25 kW
Gas sort Nz, Ar, CoH:
Gas flux (bar) 1.2
Coating color Violet
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1 Schematic diagram of TiAIN
coating device
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Fig. 2 Flow chart of TiAIN coating
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Table 3. XRD experimental condition

20 25°~90°
Scan step 0.05°
Scan speed 5°/min

Voltage 50 kv
Current 150 mA

2-4 22 F9 vz FF

TIAIN 2R A% 9H3de Aus
A Aae] AR AN F Hddte F
Ab2] A2E 1) 3 (SEM, Model ; S-2500)2
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Nanoscope Ma)2 2 #2310
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Fig. 3 XRD patterns of TiAIN deposited
specimen
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Fig. 4 SEM micrograph of the noncoated
tool

Fig. 5 SEM micrograph of the TiAIN
coated tool

A A TIAIN 2¥E
Wslo] W 334 olWA e YAATE
b4 gAdNRoz BEAY ARE
Fig. 691 ZtZt Jebdch TIAINg #Ho]
He Al e F718 st HE3 2¥
Fo] Jelxtrt

TiAIN

Fig. 6 Surface morphology of various
coating film measured by AFM
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(a) 589 N (A scale)

(b) 981 N (B scale)
Fig. 7 Indent formed on the film by
hardness tester
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