=
(.

é PP YEEE A A154 A8 (19983 84)

)
) I = % Journal of the Korean Society of Precision Engineering, Vol. 15, No. 8, August 1998.

TiYN Z® 2&EE7

*
24 3

0| &

Development and Tool Life Assessment of
TiYN Coated High Speed Steel Tools

Youngmoon Lee*,

Taebong Kang**, Soojoon Choi***, Taeseong Song***

ABSTRACT

TiYN coated high speed steel tools have been developed and their tool lifes were assessed. First yttrium
alloyed titanium target was manufactured, then using the arc ion plating(AIP) technique TiYN coating was
deposited onto high speed steel substrate. Three kinds of varying thickness of TiYN coated tools were pre-
pared. Cutting tests were carried out with theses tools and for comparison with the commercially available
uncoated, TiN, TiCN and TiAIN coated tools. During the cutting tests flank wear width vs. cutting time
was measured. It has been revealed that the newly developed TiYN coated tools show superior tool life

characteristics to others.
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Fig. 1 EDS analysis of TiY target
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Fig. 2 Arc ion plating apparatus

Table 1 Coating process variables and measured properties

Ti interlayer TiYN .
L . coating i
coating time coating time . Hardness | Adhesion
thickness
and voltage and voltage (gam) (Hv) (N}
(min,V) (min,V) #am
TYN! 5, 400 50, 200 134 1237 >100
TYN2 3, 400 80, 200 281 1520 >100
TYN3 5, 400 130 , 200 455 1955 >100
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Table 3 Specifications of machining center and cutting conditions

0.00

Wear width(mm)

[T S A A B A

.. { { . i
1. Machining center 0 22 44 68 88 110 132 154 176 198 220

RPM : 40-4000 Cutting time(min)
Feed : 1-5000 mm/mi
S S I R SR S S
Power : 7.5KW(10HP) 0 1920 3840 5760 7680 G600 11520 13440 15360 17260
2. Cutting conditions Feed path(mm)
Feed : 87mm/min
Depth of cut : Imm ) . . © R .
Cutting speed  22m/min(1400rpm), ddm/min(2800rpm) Fig. 4 Relationship between cutting time(min) and wear

width(mm) of TiYN coated tools at V=22m/min
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Fig. 5 Relationship between cutting time(min) and wear
width(mm)of TiYN coated tools at V=44m/min
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Table 4 Tool life : VB=0.2mm

Tool life (min)
Tool code
V=44m/min
T
Lo 500
] ; 105
Uncoating tool UNO 674 218
TNY 1212 444
TNO 1364 63.0
Coated tool TNG 1440 69.4
TCNG 1820 76.7
TANG 1474 729
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