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Abstract: Using self-made high chromium cast iron flux-cored welding tape as welding material, single-layer
single-pass surfacing tests were carried out by non-melting inert gas arc welding (TIG) on low carbon steel plate.
The effect of in-situ synthesis TiC on the microstructure and properties of surfacing metal was studied by adding
different mass fraction (0—5.2%) of ferro-titanitum powder in the flux-cored welding tape powder. The results
show that after adding ferro-titanium powder to the flux-cored welding tape powder, there was in-situ synthesis TiC
phase in the surfacing metal except Cr;C; hard phase; the size of Cr;C; decreased, the distribution was relatively
uniform, and the number increased significantly. When the mass fraction of ferro-titanium powder in the powder
was 5.2% , the refinement of Cr,C; in the surfacing metal was the most obvious, and the distribution was the most
uniform. With increasing ferro-titanium powder content in the flux-cored welding tape powder, the hardness and
wear resistance of the surfacing metal increased. The TiC synthesized in situ in the liquid metal could be used as the
heterogeneous nucleation core of Cr;C,, which reduced the nucleation resistance of Cr;C; and thus refined Cr;C,.
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Table 1 Formula of powder for flux-cored welding tape

(mass fraction) %
H5 [7873) AL EBREYH 7301
1 0 50 10 40.0
2 12 50 10 38.3
3 3.5 50 10 36.5
4 5.2 50 10 34.8
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Fig.1 Microstructures of different positions of flux-cored welding tape surfacing metal with different mass fractions of ferro-titanium powder:

50 pm Lo

(a—d) upper part; (e—h) middle part and (i—1) lower part
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Table 3 Length and volume fraction of hard phase in flux-

E2 2REHSVS2%HKEMATETHIESE DI
SEM # £ %0 EDS 5 47 &
Fig. 2 SEM morphology and EDS analysis position of middle part

cored welding tape surfacing metal with different

mass fractions of ferro-titanium powder

of flux-cored welding tape surfacing metal with 5.2wt% BRSO/ BEREAKEE/pm  BFEAEE B %
ferro-titanium powder 0 25.03 53.84
x2 BE2HAEMMLEN EDS SER(RESE) 1.7 15.80 59.80
Table 2 EDS analysis results at different positions 3.5 17.20 67.10
shown in Fig.2 (mass fraction) Y 69 1462 65.97
(DA ¢ Cr Fe Ti Ni B
1 1.21  67.99  28.36 0 0 2.44 Fe-Cr-Ti-C 28 E N NG &N .
2 0.40 11.48 0 87,15 0 0.97 Ti—+ Fe=FeTi (D)
3 1.65 2.06 83.34 1.29 6.12 5.54 Tl _'_ ZF(‘:FC‘! ’I‘1 (2)
2.2 WREMEHLS TiC AL NIE 3Fe+ C=Fe,C (3)
H 2 3 ATLAF H« 2500007 2458 b s ek gk 43 3Cr+ 2C=Cr;C, 4
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7Cr 4+ 3C =Cr/Cs (5)

Ti+C=TiC (6)
2Fe+ B=Fe,B (M
Cr+2B=CrB, (8)
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Fig. 3 Curves of Gibbs free energy vs temperature of

Fe-Cr-Ti-C alloy reaction
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Fig. 4 Microhardness distribution curves of flux-cored welding
tape surfacing metal with different mass fractions of ferro-

titanium powder
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