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Abstract: The self-shielded flux cored wire was used to test the surface of Q235 steel, and the Fe-Cr-
C-B-Ti alloy was prepared by adjusting the content of Ti in the flux cored wire. The change rule of me-
chanical properties of surfacing alloy was obtained through hardness and wear test. The phase compo-
sition and microstructure of the alloy were investigated by X ray diffraction (XRD) and scanning elec-
tron microscopy (SEM). The results indicate that with the increase of Ti content, TiC and TiB, hard
phase particles are formed in the surfacing layer, and TiC is preceded by TiB, production. A large
number of dispersed TiC and TiB, can play an important role in the wear process and wear resistance
of the deposited metal. The hardness of the surfacing layer is increased from 56. 5HRC to 66 HRC,
and the wear loss weight is decreased from 0. 5772g to 0. 0487g when the mass fraction of Ti in the
surfacing alloy is increased from 0.15% to 1.43%.
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Table 1 Compositions of HO8A steel strip

(mass fraction/ %)

C Si Mn P S Fe

0.03 0.01 0.18 0.013 0.011 Bal
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Fig.1 Properties of surface layer with different Ti contents
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Fig. 2 XRD analysis of the sample with Ti content of 5%
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Table 2 TiC and TiB, generate reaction equation and

standard Gibbs free energy change relation''*

Reaction equation AGy/(J « mol™ 1) AT/K
Ti+C=TiC —184800+12.55T 298-1943
Ti+2B=TiB, —284500+20.5T 298-1943
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Fig. 3 SEM morphologies of surfacing layer with different Ti contents (a)1%;(b)2% ;(c)3% ;(d)4%;(e)5%
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Fig. 4 Microstructures and distributions of different elements in the surfacing layer

(a) microstructure morphology; (b)Fe; (¢)Cr; (d) Ti; (e)C
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Table 3 EDS results of each point in fig. 4

(atom fraction/ %)

Position C B Ti Fe
1 43.15 4.10 50.73 2.02
2 7.75 54,58 35.95 1.72
3 31.83 22.14 43. 54 2.49
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Fig. 5 SOM morphologies of surfacing layer cross section with 5% Ti content (a)fusion line; (b)near surface
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