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Characteristics of the Hard-Overlayers by WC-12%Co
Powder Addition in MIG Welding of Al Alloy
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Abstract

It was attempted to improve the wear resistance of Al alloy under the load condition by making a
formation of the thick surface hardening alloy layers. The thick surface hardening alloy layers were
formed on 6061 Al alloys overlayed by MIG welding process with WC-12%Co powder addition. Effects of
the dispersion of WC-12%Co powders on hardness and wear characteristics of the alloys were

investigated.

The following results were obtained. Most of WC-12%Co powders are dispersed nearly uniform as
unmelted particles in the matrix alloy. A part of WC-12%Co powders are melted in the molten pool,
and during solidification AliCo, appeared. With increasing addition of WC-12%Co powders, the
hardness and specific wear resistance of the overlay weld alloys increased and reached Hv450 at WC-

12%Co powder addition rate of 54 g/min.

It is considered that excellent wear resistance of the overlayed alloys was due to dispersed WC-
12%Co powders and increased 10 times at WC-12%Co powder addition rate of 54 g/min than that of

the WC-free overlaying layers .

(Received October 23, 2000)
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Photo. 2 General appearance of WC-12%Co
powders free onerlay weld alloy surfaces.
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Photo. 3 General appearance of WC-12%Co
powders free overlay weld alloy cross
sections.
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Fig. 1 Schematic diagram of wear test

Table 1 Wear conditions.

Disk SUJ2(Hv 750)
Radius of disk 25 mm
Thickness of disk 3 mm
Load 30N
Sliding distance 1,000 m
Sliding speed 0.5~3.5 m/s
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Fig. 2 XRD diffraction patterns of overlay weld alloys
dispersed with WC-12%Co powders.
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Photo. 5 EDS analysis of WC-12%Co powder
dispersed overlay weld alloy at 54g/min.
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Fig. 3 Hardness distribution on vertical direction
of WC-12%Co powder dispersed overlay
weld alloys.
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of WC-12%Co powder dispersed overlay weld alloys.
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Fig. 5 Relation between specific wear and sliding speed
of WC-12%Co powder dispersed overlay weld alloys.
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Photo. 6 Morphologies of wear surface obtained from
overlay weld alloys. (a)WC-12%Co powder
free (b) WC-12%Co powder dispersed at
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Fig. 6 Relation of hardness and specific wear on powder
addition rates of WC-12%Co powder dispersed
overlay weld alloys.
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of WC-12%Co powder dispersed overlay weld alloys.
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