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Abstract: The plasma transfer arc (PTA) was used to hardfacing self-developed wear-resistant alloy powder on Q235 steel,
with w(Cr)/w(C) at 5: 1, the influence of Fe/C ratio on the microstructure and mechanical properties of the deposited metal
was studied. The metallographic microscope, spectrometer (OES), wear-resistance experiment and hardness detection were
used in this study. The results show that the Fe elements play an effective melting role in the melting process, when no Fe
powder is added, the bead can not be formed; while the Fe/C ratio is 4: 1, the bead is well formed, M,C; carbide grain is
small size and well distributed on the surface of the martenite matrix; with the increase of the Fe/C ratio, the melting aid of
Fe element will reduce the burning proportion of the hardfacing alloy, however, the reduced weight percentage of C ele-
ments leads to the increased size of the hard phase grains in microstructure, when the Fe/C ratio is 10: 1, the M,;C, carbides
are formed, and the wear resistance deteriorates.
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Table 1 Chemical composition ratio of alloy powder blocks (wz. %)

B HE G Cr C Si Mn Fe
1# 29.5 6.2 2.1 0.7 61.5
21 33.7 7.0 24 0.8 56.1
3# 46.8 9.7 3.3 12 39.0
44 76.7 16.0 5.4 1.9 0
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Fig. 1 Plasma hardfacing equipment
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Fig.2 Bead formation of plasma hardfacing layer
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Table 2 Elements of hardfacing layer (wt. %)

g C Si Mn Cr Fe
1# 4388 1.14 0.62 23.09 i
21 4.163 0.90 0.53 23.58 i
3# 4833 1.14 0.69 27.42 FS
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Fig.3 Microstructure of hardfacing layer
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Table 3 Hardness and volume fraction of hard phase of hardfacing alloy

SSRGS BE AR AR 0% [ /HRC
1# 44.5 525
24 50.1 583
3 55.8 56.8
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Fig. 4 Wear resistant experiment
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