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Abstract In the industrial field, babbitt alloys prepared by casting often have defects. In order to reduce the defects in
microstructure and properties of babbitt alloy, the microstructure and properties of Babbitt layer prepared on 20 steel
substrate by traditional casting and cold metal transfer (CMT) surfacing are compared. In addition, laser remelting (LR)
experiments were conducted on the Babbitt layer surface. The microstructure of casting, surfacing, and remelting Babbitt
layers were, respectively, measured by metallographic microscope, scanning electron microscope, and energy dispersive
spectrometer, while hardness was tested for all three using the Vickers hardness (HV). The results show that the CMT
surfacing layer microstructure is finer than that of casting layers and metallurgical bonding with steel substrate is stronger.
Meanwhile, LR can refine grain to eliminate coarse microstructure without segregation and porosity. Different laser
powers have different effects on the microstructure and properties of Babbitt metal. At laser powers of 300 W and 500 W
the hardness of remelting Babbitt layer surfacing and casting samples reach the maximum of 35.16 HV, ,sand
36.92 HV, s, respectively. This means that the LR effect on Babbitt metal microstructure and properties has great
engineering application value and development prospect for plain bearing research.
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Mass fraction /%

Item

Sn Sb Cu Fe 7n Bi As Al Pb Cd
Standard values  Bal. 10.0-12.0  5.5-6.5 <0.08 <20. 005 <20.08 <0.10 <0. 005 <0.35 <0.55
Actual values Bal. 11.08 5.98 0.0130 0. 0008 0. 0089 0.027 0. 0005 0.021 0.0140
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Fig. 5 SEM morphology of cross-section of Babbitt metal specimens. (a) (b) Babbitt metal of casting;
(c) (d) Babbitt metal of CMT surfacing
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Table 2 Element composition of EDS point scanning

Mass fraction /%

Number

Sn Sb Cu Fe
1 59. 38 5.66 34.95 0
2 62.09 0 37.91 0
3 56. 20 43.80 0 0
4 56.53 43. 47 0 0
5 54.10 9.73 27.55 8.62
6 64. 54 4.81 30. 65 0
7 100. 00 0 0 0
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Table 3 Laser remelting parameters of 1#-10# Babbitt alloy samples

Sample Babbitt metal of casting Babbitt metal of CMT surfacing
Number 1# 2 3 4# ot 6# T# St O# 10#
Laser power /W 300 400 500 600 700 300 400 500 600 700
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Fig. 8 Microstructure of Babbitt metal of casting after laser remelting. (a)—(e) Sample 1#-5#

P10 Sy BE # i A5 38 R H 0 TS /9 SEME 3
P, AT LA U 5% 3 52 o AR TR JOG HL R S SnSh kL
B0 %, BT AR Z B R 4K B CugSng B4R 41 211

Ke /NHOR # SnSh 21 41, T HE 45 5 RE 7R IR ) R A
[E 10(e) I FHLAT LA ELF] , SnSh POk 14 41 Ak A2 1 45
B OMELL S 41 /N BB IR CugSng ZH 2UAH X 45 . & 10(1)

1514010-6



SnSh becomes
larger

B9 CMTHIRERGEROETEH AL (a)~(e) 6#~10#KF
Fig. 9 Microstructure of Babbitt metal of CMT surfacing after laser remelting. (a)-(e) Sample 6#-10%
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