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Abstract: To meet the performance requirements of high-load, wear-resistant, and long-life for the sliders of high-efficiency
low-speed diesel engines in large ships, engineering machinery, and other fields, robot TIG welding technology is employed
to prepare SnSb11Cu6 Babbitt alloy cladding layers on the surface of Q235B steel. The microstructure and interface element
distribution of the cladding layer are characterized through optical microscopy (OM), scanning electron microscopy (SEM),
and energy dispersive spectroscopy (EDS). The interfacial bonding strength is tested, and the dye penetration method is uti-
lized to inspect the surface quality of the cladding layer. Results show that a good metallurgical bond is formed between the
cladding layer and the substrate, with a uniform dilution layer size of approximately 20um in the transition area, without ap-
parent elemental segregation and metallurgical defects. Mechanical property tests indicate that the hardness of the overlay
layer is uniform, with an average hardness of 28.0 HB, and the average bonding strength between the cladding layer and the
substrate reaches 51.22 MPa, with small data fluctuations within the group, suggesting that the interfacial bonding quality is
stable and meets the requirements of high-strength working conditions; no surface defects were found through dye penetra-
tion inspection. The research results demonstrate that SnSb11Cu6 Babbitt alloy forms a high-performance cladding layer on
the surface of Q235B steel, meeting the application demands under low-speed, heavy-duty lubrication conditions.
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Table 1 Chemical composition of Babbitt alloy welding wire (wt. %)

Jie Sn Sb Cu Fe Zn
SnSb11Cu6 Bal. 11.22 6.01 0.01 0.01
1.2 #ETZ
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Table 2 Welding process parameters

JRPER MR R HLE SR ]ENE
/A £V /(mmemin™') /(mm-min™) J¥/mm /(L-min™")

180 18 600 600 4/4 10
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Fig.1 Surface formation morphology
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Fig.2 Schematic diagram and physical image of the sample
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Fig.3 Metallographic structure of Q235B/SnSb11Cu6 Babbitt alloy
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4 Q235B/SnSbl1Cu6 ER&EREES3H
Fig. 4 EDS pointscan of Q235B/SnSb11Cu6 Babbitt alloy interface layer
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Table 3 Elemental distribution across the cross-section of Q235B/

SnSb11Cu6 Babbitt alloy interface layer (wt. %)

P Fe C Cu Sn Sb 0
1 95.84 4.16 0 0 0 0
2 96.10 3.90 0 0 0 0
3 96.63 3.37 0 0 0 0
4 1521 3.61 23.05 47.90 8.06 2.18
5 0 2.77 0.59 86.70 9.94 0
6 29.94 3.50 1.32 58.39 6.84 0
7 15.71 3.94 24.91 48.05 7.39 0
8 35.94 3.52 1.38 51.86 7.30 0
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Fig. 5 EDS line scan of Q235B/SnSb11Cu6 Babbitt alloy interface

layer
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Fig. 6 EDS mapping of Q235B/SnSb11Cu6 Babbitt alloy interface layer
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Table 4 Surface Brinell hardness of Q235B/SnSb11Cu6 Babbitt alloy

overlay layer

TS T £ {H/HB
1 28.0
2 283
3 27.7
-4 28.0
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Table 5 Bonding strength of Q235B/SnSb11Cu6 Babbitt alloy overlay
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Fig. 7 Coloring inspection result
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