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ABSTRACT

Wear characteristic of the nitrided SKD61 which is a typical mold material using for the extrusion of
Al6061 alloy was investigated. The surface of SKD61 was nitrided by salt bath and plasma processes. The
thickness of surface nitride layer was about 8.9 wm ~21.3 um. Reciprocating friction wear test conducted
using pin on disk type indicated the plasma treatment followed salt bath has a lower friction coefficient
and a smaller adhesive wear with Al6061 alloy. That was identified by the Fe,N which has a better wear
resistance than FeN mainly formed by plasma nitriding.
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Table 1. Chemical composition of Al 6061
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- 4.1 Table 2. Chemical composition of SKD61
Element (wt %)
- J} LL ﬁhg C | Si |Mn| P S | Cr[Mo| V | Fe
T B 042120050 0.03]0.03]550] 1.50 | 1.20 | val.
o \{> Table 3. Plasma treatment conditions
| 08 08 Ar (scem) 48
N2 (scem) 12
N I N Time 1 H
—+ BRSNS 2. Sub.Temp RT
{ = | 2 Holes 248 Power (W) 200, 300, 400
) . ) Pressure (torr) 4.8 x 107
Fig. 1. Drawing of disc made of SKD61. Sample | SKD61(with and without salt bath nitriding)

Table 4. Wear test conditions

Parameter
Load(kgf) 15
Temperature(°C) 120
Time(hour) 24
Frequency(Hz) 1
Fig. 2. Pin on disk type reciprocating friction wear test. Others Atmospheric pressure,
Un-lubrication
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Mounting

Fig. 3. FE-SEM cross-sectional images of discs (a)
200 W without SBN, (b) 300 W without SBN, (c)
400 W without SBN and (d) 400 W with SBN.
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Fig. 4. Vickers hardness of the discs.
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Fig. 5. XRD pattern of the discs (a) 200 W, 400 W w/o
SBN, (b) 400 W with SBN and only SBN
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Fig. 6. Friction coefficient depends on the nitriding
method at 120 degree C.
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Fig. 7. Wear depth depends on the nitriding method.
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Chemical formula mass%

C 10 33.02
N 153 433
0 5.66 14.04
S 5.67 7.01
Cr 251 191
Fe 47.74 339
W 26.89 5.8
Chemical formula mass%
C 1087 3413
N 239 6.42
0 6.19 1459
S 571 6.71
Cr 236 L7l
Fe 4587 3097
w 26.62 5.46
Chemical formula mass%
C 6.07 1937
N 38 1041
0 88 21.09
) 3.27 391
Cr 281 207
Fe 4964  34.09
W 164 342

B Chemical formula mass%
C 2073 39.56
N 152 2.04
0 1454 2084
Al 2622 2228
Cr 231 1.02
Fe 3345 1373
In 15 0.53
Chemical formula mass% |
C 8.49 16.65
N 0.94 159 |
0 245 3609 |
Al 3839 3352
Cr 1.65 075 |
Fe 231 974 |
In 2.02 0.73 ‘
Chemical formula mass%
C 1016  19.58
N 143 2.36
0 2007  29.02
Al 4715 4043
Cr 119 0.53
Fe 16.62 6.89
In 337 119

Fig. 8. EDS analysis of disc surfaces (a) 200 W without SBN, (b) 400 W without SBN and (c) 400 W with SBN.
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