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Abstract: TiC particle reinforced Fe-based composite coatings were in situ synthesized on the surface of Q235 steel by
submerged-arc welding(SAW) using mixture of TiFe, Cr, Ni, Fe and colloidal graphite powers, etc. Microstructures of the
coatings were observed by scanning electron microscopy (SEM), the phases in the coatings were determined by X-ray
diffractometery (XRD), and the wear resistance of the composite coatings was evaluated under dry sliding wear test
conditions at room temperature. The results indicate that the fine TiC particles with diameter less than 2 pm are
synthesized by using submerged-arc welding process and distributed in the matrix. The coating consists of TiC particles,
martensite and austenite. The microhardness of the coating is 601HV,,, which is 3 times larger than that of the base
material. The wear mass loss of Q235 base material is 10 times more than that of the coating. Compared with the
single-layer composite coating, the double composite coating shows better wear resistance due to the increase of austenite
and TiC content and the decrease of martensite content.
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Fig.1 Schematic diagram of deposition by submerged-arc

welding adding of alloy powders
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Table 1 Chemical compositions of powders for raw materials(mass fraction, %)

Powder Ti Cr Ni Al Mn Si C P S Cu Fe
TiFe 47.0 - - 1.72 1.9 0.2 0.2 0.096 0.02 0.1 Bal.
Cr 98.7 0.25 0.25 Bal.
Ni 99.6 0.035 0.01 0.01 Bal.
Fe Purity 99.0%, particle size<150 pm

Graphite

C purity 99.5%
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Table 2 Chemical compositions of submerged arc welding

flux(mass fraction, %)

CaO+MgO ALO;tMnO SiO,+TiO, CaF, S P
30.7 28.5 319 83 0.03 0.032
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First layer of SAW
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Fig.2 Schematic diagram of multiple surface-welding
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sections: (a) Single layer; (b) Double layer; (c¢) Cross-section of

single surfacing layer; (d) Cross-section of double layer
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Table 3 EDS composition test results of points in Fig.5(b)

w/%
Element
Point 4 Point B Point C

C 1.69 5.02 7.96
Cr 5.36 2.63 1.90
Fe 88.59 89.42 32.61
Ni 1.29 1.11
Ti 56.59

El5 2ERERMAHSHEARBOUEECN Y SEM &

Fig.5 SEM images of microstructures of composite coatings with different magnifications: (a) Single layer with low magnification;
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(b) Single layer with high magnification; (c) Double layer with low magnification; (d) Double layer with high magnification
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Table 3 EDS composition test results of points in Fig.5(b)

w/%
Element
Point 4 Point B Point C

C 1.69 5.02 7.96
Cr 5.36 2.63 1.90
Fe 88.59 89.42 32.61
Ni 1.29 1.11
Ti 56.59
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between second layer and first layer
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