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Abstract : A cobalt-based alloy type Co-Cr-Ni-WC was deposited by plasma transferred arc projection (PTA) on a stainless steel
valve. The alloy is characterized at the equilibrium by a solid solution Co (γ) mainly dendritic, and eutectic carbides M₇C₃ and
ηM₆C. At the deposit/substrate interface, this microstructure is modified by the fast cooling mode of the alloy when applied in
the liquid state on the relatively cold steel substrate. The structure formed in this case is heterogeneous and metastable phases
can occur and evolve over temperature service. Coating properties and reliability are directly related to microstructures
formed during deposition. We were interested more particularly in this microstructure formed during the solidification of the
deposit  in  the  region  of  the  interface  joining  the  soldered  couple  and  its  evolution  during  cyclic  heat  treatments  at
temperatures similar to those of the thermal environment of the valve. The characterization was carried out by SEM-EDS
microprobe CAMECA, XRD, and micro hardness profiles. The deposit obtained has a linear and regular appearance that is free
of cracks and with little porosity. The morphology of the microstructure represents solidification stages that are relatively fast
with a temperature gradient high at the beginning of the interface by forming a plane front solid solution Co (γ). It gradually
changes with the decreasing temperature gradient by getting farther from the junction towards the outer limit of the deposit.
The matrix takes the forms: cellular, mixed (cells and dendrites) and dendritic. Dendritic growth is done according to primary
ramifications in the direction of the heat removal which takes place in the direction perpendicular to the interface, towards the
external surface of the deposit, following secondary and tertiary undeveloped arms. The eutectic carbides M₇C₃ and ηM₆C
formed are very thin and are located in the intercellular and interdendritic spaces of the solid solution Co (γ).
Keywords : Co-Ni-Cr-W-C alloy, solid deposit, microstructure, carbides, cyclic heat treatment
Conference Title : ICMM 2019 : International Conference on Mining and Metallurgy
Conference Location : Dublin, Ireland
Conference Dates : May 07-08, 2019

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:13, No:05, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

3,
 N

o:
05

, 2
01

9 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

04
82

3.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(05) 2019 1

https://publications.waset.org/abstracts/104823.pdf

