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Enhancement of Wear Resistance of TiN Coated High Speed Steel
Tools through Improving Some Coating Processes

Youngmoon Lee* Yoonho Son**,Bokjun Choi*** Hunsuk Kim**** Jyoungyup Baek****

ABSTRACT

Using the arc ion plating(AIP) process, TiN coating was deposited onto high speed steel substrates. The
effects of coating thickness, titanium interlayer and shield on wear resisting capability of the coated tools
were investigated.

In order to promote good adhesion between the substrate and the TiN coating a thin Ti interlaver was
deposited. A shield was set up also between Ti target and high speed steel substrates to prevent molten
droplets from reaching the substrate. Three series of varying thickness of TiN coated layer were prepared
with or without the Ti interlayer, and with or without the shield. The tools with the Ti layer and the shield
showed longer tool lifes than those of other series of tools and the commercially available TiN coated HSS
tools, by up to 70%.
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Fig.1 Arc ion plating apparatus
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Table 1 Coating process variables and measured properties

i i
intoriayer 3 oo Foux ATt =
coatitg tme  |thickness (HIw) [4.50)
time and | Coaind Cptrr)
voltnge
Conin WD
51 4 . 400 0 =74 1370 A0
O 4 . 400 100 A6 1220 &1
A= o . w00 130 37 2032 &0
iz N 10 , S00 40 36 o3R8 o3
Carithu
shield)
B2 | 10 , SO0 50 1.70 ALGa o1
Cwrith
ahiald)
B2 | 10 , 500 [1e) 1.95 13287 =232
Cwithy
|| _shield)
B4 [ 10 | 500 S0 Z.44 1518 100
itk
|__atieid)
BS | 10, SO0 100 2.70 pE==11 100
Cwith
hiald)
BS | 10 . 500 130 3.46 1712 100
Cwrith
ek
(w5 IACrine [z, 1.49 1237 BS
(=3 none 100 250 1473 Fow)
[y patel v 130 2.66 1819 =

1. Milling machine
RPM : 90-1400(9 steps)
Feed : 15-347 mm/min (11 steps)
Power : 3 HP
2. Cutting conditions
Feed : 87 mm/min
Depth of cut : Imm
Cutting speed : 1400 rpm
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Table 3 Flank wear amount (mm)
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Fig.3 Cutting length vs. flank wear amount, for selected tools
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Fig. 4 Picture analysis of the droplet distributions of
(a) Al and (b) B5 Ti interlayers

Table 4 Results of Picture analysis of the droplet
distributio—ns
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Al 1732 13.36 1108 32.3
BS 2060 13.36 441 247
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