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Abstract

The purpose of this study is to show the friction and wear characteristic behaviors of TiN and CrN coated
SKD61 which is applied to Al 6xxx extrusion mold material. The friction and wear characteristic behaviors
of both coating layers were investigated by the reciprocating friction wear tester under atmospheric pressure
and un-lubricated state. The processing parameters in this study were temperature (50 and 120°C) and load
(3, 5, and 11 kgf). This study was carried out while comparing the coefficient of friction and microstructure
of TiN and CrN coating layers on SKDG61. The coefficient of friction of CrN became lower than that of
TiN at all conditions. Therefore, CrN was suggested to be more advantageous than TiN for extrusion mold.
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Table 1. SKD61 of chemical composition

Element (wt.%)
Grade -
C Si |Mn| P S Cr | Mo | V
032 | 0.08 450 | 1.00 | 0.80
SKD6L| 42 | 120 | 030 [ 003100315756 | 1750 | 1220

Fig. 1. Shape of disc test piece.

Fig. 2. Reciprocating friction wear test for pin on disc
type.

Table 2. Wear test condition

Parameter
Laod 3,7, 11 kgf
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Others Atmospheric pressure, unlubrication

1800 secsq A& WAL, o & &7 AE
He] 2EF 50, 1200CE S718laA A3E 2139
sttt AE = Alzkl WE wpEARe] WsE &
AotAal, AW ALY ES nEAR7]
(reciprocating friction wear tester)E ©]-8-3} pin on
disc typeS.= Z3)3ti ).
3 NEEM Y TE

3.1 st=0]| E OEAT Wt
a9 3 IA"E 7 AlgHe gk s4sEe]
Hsto] wE wpEAS Hetgks veRd Aol mf
HAlre vpEEF F2 852 HE ALE, pin
Z disc Abolo] Al e-Fo] AlZste =k FA
Jefell Al 2zt ZAsteiof dd. E AFeA 4

0.9

—&— TiN/11kgf/1hz/RT
0.8 - —&— TiN/7kgf/1hz/RT
—4A— TiN/3kgf/1hz/RT

0.7 -

0.6 [

0.5 -

0.4 -

0.3

0.2 -

coefficient of friction

0.1

0.0 L L L L ! L L 1 1 !
-200 0 200 400 600 800 1000 1200 1400 1600 1800 2000

Time(sec)

(a) TiN

—&— CrN/11kgf/1hz/RT
0.8 - —®— CrN/7kgfi1hz/RT
—A— CrN/3kgf/1hz/RT

0.4 -

coefficient of friction

0. 1 1 1 1 1 1 1 1 1

.0 L
-200 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Time(sec)

(b) CrN

Fig. 3. Comparison of the coefficient of friction at
different load.
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Fig. 4. Comparison of the coefficient of friction at
different temperature.
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Fig. 5. Worn surface of Al 6xxx disc observed by SEM.
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