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Fig.1 Schematic diagram of deformation for composites
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Fig.3 Schematic diagram of after-processing for composites
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Table 1 Specimen specification

Specimen No. hy/mm ho/mm
1 1.83 6.83
2 2.98 7.98
Composites 3 5 10
4 7.02 12.02
5 8.17 13.17
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Table 2 Testing data of composites’ samples (mm)
2 4 6 8 10 12 14 16 18 20
Load, F/kN 3 4 5 6 7 8 9 10 11 12 C;?ZZ:Sﬁfrﬂfn@al

1 15 2 25 3 35 4 45 5 55
1 0020 0029 0037 0046 0057 0061 0068 0.075 0.082 0.090 78.38
2 0012 0023 0033 0042 0051 0061 0.07L 0080 0089 0.099 78.13
ST;E]np'lr;% 0027 0032 0038 0045 0053 0061 0070 0079 0087 0.09 78.54
4 0006 0009 0012 0015 0019 0022 0025 0.028 0032 0.036 77.91
5 0015 0020 0026 0030 0035 0041 0046 0051 0057 0.063 77.91
1 0002 0007 0012 0018 0023 0030 0035 0041 0047 0.053 77.44
2 0015 0026 0035 0042 0048 0054 0060 0068 0075 0.085 77.60
N;:r']';rl‘ézg 0024 0029 0033 0036 0040 0046 0052 0.059 0067 0.075 77.91
4 0007 0010 0013 0017 0022 0027 0032 0037 0044 0.052 77.29
5 0019 0024 0030 0035 0041 0047 0052 0059 0065 0.075 74.66

Note: (i) The D-value of load for specimens numbered 1 and 2 is 2 kN, but it is 0.5 kKN for specimens numbered 4 and 5. And the data
collected by initial load 0.5 KN was taken away, because the initial data is obvious instability when the load change is small. The
D-value of load for specimens numbered 3 is 1 kN, and the load interval ranges from 1 to 14 kN, remove two sets of data at the
beginning and end; (ii) The load interval of each set of data is not necessarily the same, because the Young’s modulus for
composites (E) will change obviously with the increase of the proportion of Babbitt (£). The value of load interval depends on
the visual Stress-strain curve of WDW-E100D; (iii) Each set of data was tested at least twice, and the most stable group was

selected as the data in the table.
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Table 3 Results of Young’s modulus for composites
1=50 mm
Samples

AF/kN  A/mm? Al/mm E/GPa
1 2 78.38 0.007778 164.03
2 2 78.13 0.009889 129.43
Tinning 3 1 78.54 0.007667 83.03
4 0.5 77.91 0.003333 96.27
5 0.5 77.91 0.005333 60.17
1 77.44 0.005945 217.20
2 77.6 0.007777 165.70
) N? 3 1 77.91 0.005667 113.25
tnning 4 o5 7729 0005000  64.69
5 0.5 74.66 0.006222 53.82

Note: AF—D-value of load; I—gauge length of extensometer; Al—
mean of D-value of deformation
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Fig.7 Variation curves of Young’s modulus for composites: (a) with tin layer, (b) without tin layer, and (c) comparison of curves for

composites with and without tin layer
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Table 4 Results of impact factor of binding interface

Impact Tinning No tinning
factor, 0.125 0.25 0.5 0.75 0.125 0.25 0.5 0.75 0.875
A 0.9221 0.9260 0.5507 0.6542 0.2648 1.0396 0.8907 0.7514 0.3374 0.1423
~
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Fig.8 Variation curves of impact factor of binding interface for composites: (a) with tin layer, (b) without tin layer, and (c) comparison

of curves for composites with or without tin layer
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Table 5 Test data of binding strength test data of samples
Proportion of No tinning Tinning
Babbitt, & 0.5 0.6 0.75 0.5 0.6 0.75
Binding
force/N
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Impact Factor of Binding Interface on ZChSnSb11-6/20 Steel Composites

Li Shujun?', Wang Yao !, Xiang Dan *?, Meng Wenjun *
(1. Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. Taiyuan Heavy Machinery Group Co., Ltd, Taiyuan 030024, China)

Abstract: The formula for calculating the impact factor of binding interface (1) was proposed and derived based on the composite of
steel body and Babbitt layer. ZChSnSbh11-6/20 steel composites with and without tin layer were prepared by arc spraying. The
mechanical properties of the composites were investigated. Then the mathematical relationship between the impact factor of binding
interface (1) and proportion of Babbitt (¢) was obtained. Results reveal that the impact factor of binding interface of the composites
without tinning (41) decreases monotonically with the increasing proportion of Babbitt (&). However, for the composites with tinning, an
inflection point, which is ¢=0.597, exists in the function of A, (the impact factor of binding interface) and & This inflection point
suggests that there is an optimal thickness of Babbitt layer to reach the best binding between 20 steel and Babbitt layer. It is validated
that the tinning process enhances the interfacial binding properties of the composites, and the binding force of interface is maximum
when &is 0.6.

Key words: ZChSnSb11-6; binding interface; proportion of Babbitt; interfacial impact factor; binding strength
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