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Abstract

Overlays is a treatment of the surface and near-surface regions of a material to allow the surface to perform
functions that are distinct from those functions demanded for the bulk of the material. Welding, thermal spray,
quenching, carburizing and nitration have been used as the surface treatment. Especially, weld overlay is a relatively
thick layer of filler metal applied to a carbon or low-alloy steel base metal for the purpose of providing a wear
resistant surface.

In this study, weld overlay was performed by MAG welding on the base metal(SS400) with filler metal which
contain composite powders(Cr;C;*MntMo+NbC) and solid wire(JIS-YGW11). Characteristics of hardness and wear
resistance on overlays were analyzed by EDS, EPMA, XRD and microstructures.

Carbide formations were M(Cr, Fe);C; and NbC phases. And carbide volume fraction, hardness and specific wear
resistance of overlays were increased with increasing powder feed rate and decreasing wire feed rate. Hardness and
wear resistance were almost proportioned to carbide volume fraction of overlay.
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Table 1 Chemical compositions of base metal, solid

wire and composite powders(wt.%)

S

C Mn P S Fe
0.30 1.60 | 0.05 0.05 | Bal

SS 400

JIS-YG| C | Si|{Mn| P | S |Cu| Al|Ti|Zr|Fe
W11 |012|061] 1.50] 0.03| 03| 021] 0.05| 0.11] 0.12] kal.

Composite| CrsCsz Mn Mo NbC
powders 76 6 4 14

KGR #2048 B39, 20024 67
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Table 2 Conditions of overlay welding process

Welding| CO» |Average| ,i¢ | FPowder|

Voltage . feeding | feeding [Specimen|
speed | mixing | current
W (cmy/min)lrate(%)]  (A) rate rate | nurmber
° (in/min)| (g/min)
50 100-50
100 70 100-70
90 100-90
| E—

50 140-50
34 10 10 290 140 70 140-70
90 140-90
50 180-50
180 70 180-70
90 180-90
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Fig. 1 Microstuctures of overlays on wire feeding
rate and powder feeding rat
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Fig. 3 XRD patterns of overlays for specimen number
a) 100-50 b) 100-70 ¢) 100-90
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