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Table 1 Chemical compositions of Q235 steel and HO8A low carbon steel strip
R Mn Si C S P Fe
Q235 0.45~0.55 < 0.30 <0.15 < 0.045 < 0.045 Ah
HOSA 0.20 ~0.25 0.01 0.01 < 0.020 < 0.020 R

K2 ATIRLERMS (RESH, %)

Table 2 Compositions of flux cored wire slag
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Table 3 Surfacing process parameters
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Fig. 1 Schematic diagram of friction and wear test
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Table 4 Surfacing alloy compositions

s Cr C B W
w1 12.32 1.47 2.34 1.82
w2 12.57 1.53 2.61 2.73
W3 12.44 1.52 2.73 3.43
W4 12.62 1.61 2.51 5.47
W5 12.83 1.49 2.62 6.35
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Fig.2 XRD diffraction patterns of surfacing alloy.
(a) 2.73%W; (b) 6.35%W
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Fig. 3 Relationship between gibbs free energy and
temperature of each substance
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(a) 1.82%W (b) 2.73%W (c) 3.43%W
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Fig. 4 Metallographic structure of surfacing alloy. (a) 1.82%W; (b) 2.73%W; (c) 3.43%W; (d) 5.47%W; (e) 6.35%W
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Fig. 5 Microstructure scanning morphology of surfacing alloy. (a) 1.82%W; (b) 2.73%W; (c) 3.43%W; (d) 5.47%W;
(e) 6.35%W
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Table 5 Hardness and wear of surfacing alloy

WIS %) fifi ¥ H(HRC) B A Wig
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Fig. 6 Hardness and wear weight loss of surfacing alloy
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Fig. 7 Wear morphology of surfacing alloy. (a) 2.73%W;
(b) 5.47%W
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in the angle space, which makes the features extracted by the
network more separable and improves the recognition accuracy
of model. Finally, tests are carried out using the actual molten
pool monitoring data, and the results show that the proposed
method has a high recognition accuracy, the accuracy rate is
97.85%. In the presence of molten droplet coverage

interference, it can also achieve an accurate detection and
recognition performance. Compared with the detection width
and measured width of molten pool, the absolute error is less
than 0.36 mm. The experimental results have demonstrated

that the method is effective and reliable.

Highlights: (1) The combination of deep neural network and
machine vision method for molten pool detection can improve
the generalization ability of the molten pool detection method.
(2) The molten pool detection network is optimized by the ad-
ditional loss function of the edge included angle to improve the
accuracy of molten pool detection.

(3) The structure of the molten pool detection neural network is

optimized through the PointRend neural network module to im-

prove the speed and accuracy of molten pool detection.

Key words: additive manufacturing; molten pool shape de-

tection; arc welding printing; feature fusion

Effect of W on microstructure and properties of Fe-Cr-C-
W-B surfacing alloy ZOU Zongxuan, LIU Zhengjun,
HAN Xu (Shenyang University of Technology, Shenyang,
110870, China). pp 91-96

Abstract:

The service life of mechanical equipment will be

reduced due to wear, so the wear resistance of materials should

be improved to increase the service time of mechanical
equipment. Fe-Cr-C-W-B surfacing alloy was prepared by
open arc surfacing with he submerged arc welding machine.
The changes of hard phase quantity and wear resistance of
surfacing alloy after changing the mass proportion of W in
flux-cored wire were analyzed under certain test conditions.
The results show that when the W content increases, the
proportion of the hard phase in the surfacing layer increases,
thereby significantly improving its hardness and wear
resistance. When the mass fraction of metal W in the surfacing
layer is 2.73%, the surfacing layer mainly contains tungsten
hard phases of FeWB, Fe,W, FeW;C. When W content of the
surfacing layer is 5.47%, the wear resistance of the surfacing
layer reaches the best, the wear amount is 0.382 5 g, and the
hardness is 61.63 HRC. When W content of the surfacing
layer is 6.35%, the hardness of the surfacing layer reaches the
highest 64.22 HRC, the wear extent is 0.418 2 g. As the
hardenability of the surfacing layer increases, the hard phase is
easy to fall off during the wear process, so the wear resistance
decreases slightly. In order to obtain better wear resistance, the

W mass fraction should be controlled at about 5.47% .

Highlights: (1) The influence law of W element in Fe-Cr-C-
B-W alloy on wear resistance is expounded.
(2) The optimum alloying element content of Fe-Cr-C-B-W

was determined to achieve the best wear resistance of the surfa-

cing layer metal.

Key words: surfacing alloy; wear resistance; flux-cored

wire; surfacing; hard phase



