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Abstract

Hardfacing layers of Stellite 6 alloy with different molybdenum content are deposited on AISI 1045
carbon steel using plasma transferred arc welding (PTAW). The properties of the hardfacing layer are
investigated in order to clarify the effect of molybdenum addition to the cobalt-base alloy. With an in-
crease in molybdenum contents, the size of Cr-rich carbides in the interdendritic region is abruptly
refined, but volume fraction of the carbide slightly increases. Also, with an increase of Mo, MC type
carbides are formed instead of Cr-rich M;C; type carbided, and this microstructural change enhanced
the mechanical properties of Stellite 6 alloy.
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+ PTAW (plasma transferred arc welding), SAW
(submerged arc welding), TIG (tungsten inert gas
welding) 2 MIG (metal inert gas welding) %FJr
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Table 1 Nominal compositions of hardfacing lenger of Co-base aloys with variations of Mo contents.

Alloy (wt. %) Co Cr W C Fe Ni Si Mo

Stellite 6 Bal. 285 47 1.1 2.3 2.3 1.2 0

Plus Mo 1.5wt.% Bal. 28.56 47 1.1 2.3 2.3 1.2 15
Plus Mo 3wt. % Bal. 28.5 47 1.1 2.3 2.3 1.2
Plus Mo 6wt. % Bal. 28.5 47 1.1 2.3 2.3 1.2
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Table 2 Experimental conditions for PTAW proc-
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: Conditions of Stellite 6

Plasma gas
‘ Carrier gas

Voltage (V)

Main are current (A)
' Travel speed rate (mm/min)
Nozzle size (mm)

Torch gap {mm)

| Powder gas flow (g/min)

W electrode (mm)

10
Ar
Ar
45
195
30
40
3.2
4.8

A1 powey D—
supply DC
—
|
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8z
e \ad

Plasma

Pusish-power
sapply DC

ey Aye

Water cooled

Cu nozzle

< Powderinlet

Righ veloeity

molten paricles

Molten coating

Substrate

Fig. 1 Schematic illustration of PTAW process.
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Fig. 2 X-ray diffraction patterns of a hardfacing
layer of Stellite 6 with Mo contents of (a)
Owt. %, (o) 3wt.%, and (c) Bwt. %.
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Fig. 3 Back-scattered electron images of Stellite 6 with Mo contents of (a) Owt. %,
(D) 1.5wt.%, (c) Bwt.%, and (d) Bwt.%.
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Fig. 4 SEM and EDX results of a hardfacing layer
of Stellite 6.
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Fig. 7 Variation of micro-hardness with distance
from (a) Stellite 6 / base material interface,
and (b) Stellite 6 with Mo contents.
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