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Abstract

Weld overlay has been developed to improve the property of material surface which is used in the severe
environment. Weld overlay is the process which uses an arc heat and welds different composition of alloy on
the substrate for the improvements of heat resistance and wear resistance. Weld overlay has a lot of
advantages which are high hardness, good processing efficiency, easy controlling of layer thickness, good
quality and low cost.

In this study. weld overlay was performed by MAG welding on the base metal(3S400) with filler metal
which contain composite powders(Cr+C+Mn+Mo+NbC) and solid wire(JIS-YGW11). Characterization of
hardness and wear resistance were analyzed by EDS, EPMA, XRD and observations of microstructure were
performed to investigate characteristics of overlays.

The experimental results of overlaid specimens manufactured with Cr+C+Mn+Mo+NbC powders were
obtained as follows. a-phase, M(Fe, Cr)3C and NbC of overlays were increased with decreasing the wire feed
rates and increasing powder feed rates. Also the hardness of overlays were increased and the specific wear

were decreased.
(Received March 30, 2001)
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Table 1 Chemical compositions of base metal, solid
wire and composite powders

C Mn P s Fe
SS 400
0.30 1.60 0.05 0.05 Bal
ClSi{Mn| P| S |Cul|All|Ti|Zr|Fe
JISYGW11
0.120.61/1.50/0.03/0.03/0.210.05/0.11/0.12| bal.
Composite C Cr Mn Mo NbC
powders 8 68 6 4 14
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Table 2 Conditions of overlay welding

Voltage Welding | Co, !Average| Wire Powder Specimen
(»(V)g, speed | mixing | current | feeding | feeding pe ?e
(em/min) |rate(%)] (A) | ratelin/min)| rate(g/min)| TooCT
30 100-30
50 100-50
100
70 100-70
90 100-90
30 140-30
50 140-50
34 10 10 290 140
70 140-70
90 140-90
30 180-30
50 180-50
180
70 180-70
90 180-90
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Fig. 1 Microstuctures of overlay on wire feeding rate and powder feeding rate
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