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In the present study, microstructure and wear resistance of in-situ composite coatings TiC-Al,Oz and
TiB,-TiC-Al,O3 product by gas tungsten arc welding process on AlSI 304 austenite stainless steel were
investigated. For this, a paste of the mixed powders of 3TiO,-4Al-3C and 3TiO,-4Al-B,C was provided
and applied on the surface of AISI 304 austenite stainless steel substrate, then fused using gas tungsten
arc welding process. The microstructural features and phase characterization of the cladded samples
were investigated using optical and electron microscopy and X-ray diffraction analysis. The mechanical
properties of clad layers were studied by Vickers microhardness and pin-on-disk wear tests. The
microstructural investigations of cladded layers indicated that high heat input during welding led to high
temperature synthesis and formation of significant reinforcing particles on the surface of steel. Also, the
cubic TiC particles formed separately or inhomogeneously nucleated on Al,O3 particles in the austenitic
matrix of 304 stainless steel. Likewise, the formation of TiB, particles was approved with X-ray
diffraction analysis. The reinforcing particles formation in both clad layers, led to increase of surface
hardness and wear resistance up to 2.5 in comparison with that of the substrate.
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Table 3 Molar rate of mixtures used during cladding

B.C c Al TiO, diged o lot
4 4 3 1
1 - 4 3 2

T e o T T
Fig 1 SEM micrograph of morphology mix powders of a)sample 1 b)
sample 2
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Fig 2 Stencil image a)before applied of mix powder b)after applied of
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Table 1 Chemical composition of 304 stainless steel (Yowt)

\Y Si Mn Mo C Ni Cr Fe

0.09 0.52 1.10 0.07 0.04 8.00 18.50  Base

ST (Sl alss 2 Jgaz
Table 2 Mechanical properties of alloy
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% Merzhanov
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Fig 6 Microstructure of a)center clad layer b)interface of clad layer and
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Fig 4 a)Macrostructure of welded samplelzb) Microstructure of
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Fig. 8 SEM micrograph of a) sample 1 clad layer b)nucleation of TiC
on A|203
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Fig. 9 EDS point anslize of a):the matrix(point A) b):gray phase (point
B) c): black phase (point C)
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