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Study on microstructure and wear resistance of titanide ceramic particle-reinforced

iron-based surfacing alloy layer
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Abstract To improve the wear resistance of component surfaces, two types of iron-based surfacing alloy layers—Fe-Cr-C-B-N
and Fe-Cr-C-B-N-Ti with a titanium mass fraction of 4%—were prepared on the surface of Q235 steel using open arc surfacing.
The microstructure and wear resistance of the in-situ synthesized titanide ceramic particle-reinforced iron-based surfacing alloy
layer were investigated using metallographic microscopy, scanning electron microscopy, X-ray diffraction, a rockwell hardness
tester, and a wear testing machine. The results show that the Fe-Cr-C-B-N-Ti surfacing alloy layer with a titanium mass fraction
of 4% consists of lath martensite (M), a small amount of retained austenite (A), TiC, TiB,, TiN, Mx(C,B)s, M5(C,B), and
M.B. The gray-black titanide ceramic hard phase particles (TiC, TiB,, TiN) are mostly irregularly shaped fine particles and are
uniformly dispersed. The primary austenite grains are refined, with lath martensite formed within them. The eutectic structure
exhibits a discontinuous network distribution, with a relatively reduced amount of hard phases (Mx(C,B)s, Ms(C,B), and MLB) ,
but a more uniform distribution. At this stage, the hardness of the surfacing alloy layer reaches 66HRC, with a wear mass loss of
0.042 9 g. Compared to the alloy without titanium addition, the hardness increases by 5.3%, and the wear mass loss decreases
by 20.8%, demonstrating excellent wear resistance.

Keywords titanide ceramic particles ;iron-based alloy ; open arc surfacing; microstructure ; wear resistance
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Table 1 Chemical composition of two surfacing alloy
layers (mass fraction/%)

TidnE  Cr C B N Ti Fe
0 1299 142 0.54 0.17 — A
4 1292 135 0.51 0.17 1.03 Ao
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Table 2 Wear test parameters

AR AR RRREHA RRREET R
*A\‘Lg/pdm N/(r+min™) d/mm P/MPa t/min
212~420 240 150 1.5 3
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Fig.1 XRD diffraction patterns of two surfacing alloy layers
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Fig.3 SEM microstructural morphology of two surfacing alloy layers
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Fig.5 Worn surface morphologies of two surfacing alloy layers
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