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ABSTRACT: To study the effect of surface texturing on the interface microstructure and bonding strength, the SnSh11Cu6
aloy cladding was prepared by MIG welding on the Q235 steel substrates which were pre-textured. The texturing morphology
of straight grooves and grids with the depths of 0.1 mm and 0.3 mm, the spacings of 1 mm and 1.5 mm were used. The
composition of the Babbitt alloy cladding layer was analyzed through XRD. Metallurgical microscope, SEM and EDS were
applied to characterize the interfacial microstructure, microscopic morphology and element distribution of the interface. The
bonding strength and the wetting angle were tested by using universal testing machines and stereo microscope respectively.
Although the texturing treatment reduces the wettability of the Babbitt alloy with the steel matrix, it increases the contact area
between the Babbitt alloy and the steel substrate; the texturing grooves are filled with parts of Babbitt alloy, which causes the
mechanical interlocking effect between the substrate and the alloy layer; the materia at the edge of the texturing contour is easy
to melt, which would promote the interface reaction. Under the combined effect of the above factors, the bonding strength
between the Babbitt alloy and the steel substrate was increased from 39.67 MPa for the untextured sample to 51.14 MPa for the
textured sample. Grids texturing samples can obtain a larger contact area than straight groove texturing samples, but it enhances
the pinning effect of the texture peak on the three-phase line displacement, and the wettability of the grids texturing sample is
worse. So, the bonding strength of the texturing samples with different texturing parameters is similar. The bonding strength of
the texturing samples with different texturing parametersis similar. Grids texturing samples can obtain alarger contact area than
straight groove texturing samples, but the wettability of the grids texturing sample is worse. The texturing treatment effectively
improves the bonding strength between the Babbitt alloy and the steel matrix due to the combined effect of the contact area
increase, the intermetallic compounds formation, and mechanical interlocking effect.
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Fig.1 Schematic diagram of different texturing types: a) mesh texturing morphology; b) straight groove texturing morphology; c)
schematic diagram of texturing parameters
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Tab.2 Texturing and welding parameters

Texturing type Groove depth Texturing spacing Welding voltage/  Welding current/ Wire feeding rate/ Welding speed/

d/mm w/mm Y, A (m-min™) (cm-min™)
Strai gh’[ groove 0.15 1 12 60 3.8 200
texturing 0.3 15 12 60 3.8 200
. 0.15 1 12 60 3.8 200
Mesh texturing
0.3 15 12 60 3.8 200
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Fig.3 The metallographic structure of the interface between
Q235 steel and SnSb11Cu6 Babbitt alloy: @) 0.15 mm straight
groove texturing sample; b) non-textured sample
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Fig.4 EDS results of the interface area between steel matrix
and Babbitt alloy: @) non-textured sample, b) 0.1 mm straight
groove texturing sample
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Fig.5 Schematic diagram of tensile-shear specimen structure
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Tab.3 Statistics of tensile-shear test results

Maximum load/ Shear strength/

Average strength/  Standard deviation/  Surface area

Group  Texturing parameters N (N-mm™) (N-mm) (N-mm™) increment/%

711 39.50

A no roughening 700 38.89 39.67 0.778 —
713 39.61
886 49.22

B 0.1 mm straight groove 955 53.06 51.13 2.715 9.39
920 51.11
930 51.67

C 0.3 mm straight groove 963 53.50 51.54 2.875 12.71
890 49.44
920 51.11

D 0.1 mm mesh 920 51.11 51.39 0.678 18.61
935 51.94
930 51.67

E 0.3 mm mesh 888 49.33 50.48 1.655 20.34
908 50.44
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Fig.6 Wetting angle of each texturing type: a) no roughening; b) straight groove roughening; c) grid groove roughening
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