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ABSTRACT: The precipitation, distribution and wear resistance of complex carbides have a very close relationship with the
heat input. However, the relationship between the heat input and the organizational structure and performance of carbide rein-
forced metal matrix composite surfacing layer has rarely been reported in the literature. Therefore, the work aims to explore the
effects of welding heat input on the microstructure and wear resistance of (Nb,Ti)C reinforced metal matrix composite surfacing
layer, and to clarify the action mechanism of (Nb,Ti)C composite particles in the surfacing layer. By adjusting the current and
voltage of surfacing, the morphology, microstructure and wear resistance of the surfacing layer under different heat input were
studied when Ar was used as protective gas. The results showed that in the surfacing layer, Ti and C elements first reacted in situ,
resulting in the formation of (Nb,Ti)C composite carbides with TiC as the nucleation center, which was dispersed on the marten-
site matrix. With the increase of heat input, the number of precipitated (Nb,Ti)C particles gradually decreased, and the size of
massive (Nb,Ti)C gradually decreased. With low heat input, the hardness of the surfacing layer reached the highest, 734.88
HVO0.5. The microhardness of the surfacing layer decreased with the increase of heat input. The wear resistance of low heat input
samples with more (Nb,Ti)C particles was the best, and the wear loss was 0.80 mg. However, the high heat input sample with
less (Nb,Ti)C particles produced serious adhesive wear, increased by about 144% compared with the low heat input sample. In
the process of friction and wear, the high hardness (Nb,Ti)C particles can protect the matrix and improve its wear resistance, and
the wear resistance decreases with the increase of heat input in surfacing.

KEY WORDS: Fe matrix composite coating; surfacing; heat input; hardness; wear resistance
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Tab.1 Element content of Cr5 steel
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Mass

fraction/% 5 05 0.12 0.42 0.20 =0.03=0.03 Bal.
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Tab.2 Chemical composition of surfacing wire
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fraction/% 5.5 1 I 125 0.3 Bal
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1
Fig.1 Cross-sectional morphology of surfacing layer samples
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Fig.4 Metallographic structure of surfacing layers with different heat input: a) H;, 200 times; b) H;, 500 times; c) H,, 200 times;
d) H,, 500 times; e¢) Hs, 200 times; f) H;, 500 times
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Fig.5 SEM images of surfacing layers with different heat input: a) H;, 2 000 times; b) Hy, 4 000 times; c) H,, 2 000 times;
d) H,, 4 000 times; e) Hs, 2 000 times; f) Hs, 4 000 times
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