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Fig.1 Schematic drawing of specimen for compressive

properties test
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Fig.2 Specimens for friction-wear test: (a) engineering drawing

and (b) physical figure
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Table 1 Test parameters of friction-wear test for new Babbitt

Rotating Radius of  Line Test Specific
. PV value/
speed/ rotation/ speed/ load/  pressure/ 1
. 0 MPa'm-s
r'min mm m-s N MPa
500 7 0.366 15 0.53 0.194
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Fig.3 Metallographic images of the new Babbitt alloy added with

different mass fractions of Cu: (a) 0% , (b) 1%, (c) 2%,
(d) 3%, and (e) 4%

£2 FMAERELE Cu et p+8 (SnSb) BYR~FFA
P
Table 2 Size and distribution of £ phase (SnSb) in Babbitt
alloys added with different mass fractions of Cu

Mass fraction of
adding Cu/%
Number of # phase 14 23 27 18 14
Average side length

0 1 2 3 4

90.3 84.8 89.4 113.6 104.6
of ff phase/pm

Maximum side length
119.0 136.0 127.7 1479 1744
of ff phase/pm

Mini ide length
inimum side leng 553 56.8 54.6 739 64.5
of ff phase/pm

Area ratio of f phase/% 9.39 13.59 17.73 19.10 12.60
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Fig.4 Comparison of specimens before and after the

compression test (120 C)
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Fig.5 Load-deformation curves of Babbitt alloy added with diffe-

rent amounts of Cu in high temperature compression test

(120 C)
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Table 3 Compression test data of of new Babbitt samples

(120 )
Sample No. 0 1 2 3 4
Maximum compression 6000 6300 6200 5550 5450
force/N
Compressive yield /0 43 g026 7898 7070 70.57
strength/MPa
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Fig.6 Friction coefficient curve of Babbitt alloy under the

condition of dry friction
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Fig.7 Dry friction coefficient of Babbitt alloy with different Cu

mass fractions
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Fig.8 Friction coefficient curves of Babbitt alloy under the

condition of 25# oil lubrication
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Table 4 Wear loss of Babbitt alloy added with different amounts
of Cu under the condition of dry friction
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Table S Brinell hardness of Babbitt alloy under different
temperatures (X 10 MPa)

Test Not adding Cu Adding 2% Cu
group 25 °C 50°C 90°C 25°C 50 °C 90 C

Group1  25.0 20.3 17.2 32.7 24.7 19.7
Group1 252 21.5 19.7 27.4 22.6 20.3
Group3 223 20.9 17.6 30.5 26.6 19.0

A
VERABE 41 209 182 302 246 197
value

Sample No. 0 1 2 3 4

Wear loss/mg 2.1 2.4 3.1 3.7 6.2
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Effect of Increasing Cu Content on the Mechanical Properties of Tin-based Babbitt

Chen Runlin, Wei Yangyang, Jia Qian, Xu Jimin, Zhang Fan, Yuan Xiaoyang
(Key Laboratory of Education Ministry for Modern Design and Rotor-Bearing System, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: There are several varieties of common tin-based Babbitt, in which the mass fraction of Cu in SnSb11Cu6 is about 6%. The
effect of increasing Cu content on the mechanical properties of tin-based Babbitt was investigated. Several new Babbitt samples were
remolded by adding Cu powder to the molten SnSb11Cu6 Babbitt, and the mass fraction of Cu in the four new samples was 7%, 8%, 9%
and 10%. Metallographic analysis, high-temperature compression tests, friction-wear tests and high temperature hardness tests were
performed to investigate the properties of the new samples and determine the Cu content for optimal performance. The results indicate that
the effect of increasing the Cu content on the metallographic structure of Babbitt is very significant. The hard CueSns phase increases and
o solid solution (Sn) decreases. The proportion of S phase (SnSb) does not change much and its grain size slightly enlarges. With the
increase of Cu addition, the compressive yield strength increases first and then decreases. When the adding amount of Cu powder is
1%~2%, the maximum compressive force and compressive yield strength are greater. The increase of Cu content does not make an obvious
change in the friction coefficient of Babbitt alloy, but the anti-wear performance under dry friction is weakened. The high temperature (90
°C) hardness and softening temperature are improved by increasing the mass fraction of Cu to 7%~8%. Since the compressive yield
strength and friction-wear performance are not obviously reduced, it is considered that this tin-based Babbitt alloy with a Cu mass fraction
of 7%~8% can be well used for sliding bearings, especially for heavy bearings.

Key words: Babbitt alloy; mechanical property; metallographic analysis; compressive yield strength; friction and wear; softening temperature
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