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Fig.1 Schematic diagram of bonding strength test
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Fig. 2 Microstructure at interface between Babbitt alloy cladding layer and copper alloy: (a) OM morphology; (b) SEM morphology and

(¢) eutectoid structure morphology

TEHEIE B [ 1 AR P, RS SRR 189 T
P R T B CugSns A, SR J5 LABRAR B 51 9k b Hh
SnShAH . ¥4 4 JE 1 WK A A A A TR E R R,
EL ER B 4 2 7R AR 1) ] P 58 488 [, 45 Cu,Sn,
1 SnSh PR R ST AH T AZ R i, JEL T4 10 B 44
S, T RS B A W S A R T, T A5 3055 4
INE S BORE SFARZHE 5 G rlAS:, WRP AR A ik
SH2A 35 pm, T A5 S8 L 85 3 1 A il BU A4 A B AR
OB R SF ) 95 pm T AN, ZEPREEVS Ak R
CugSng FHHIE He 78 T B A 3 o R 1) A T A T A 285
T BT Tt A DA SR B IR 25 1) 4 ot 9 A K
WFIEDLR , SR 2 186 CHY, CugSn, AHAE it

66

RG-S, 23 i i m-CugSn, 45147 725 I
T -CugSng 25 ¥4, SR 1 HE SR 6 B ] 1o A Ry Bl e
P A, 25 T n-CueSns AT A 08 10 TR
()R AT AH A T £ P 380 2 ek 5 e 5 11 o AR ) 64T L
i JEE 0 3 BT/ DN L m-CugSs R4S T 55 6 715 S A
andfFEE TR EA K

HE 3L, EREESHEIRZ T BT M
i A L T A A B DT R 1 AR E T
B, AE B2 s R A, I AT BE R AR AL TR
o+, TR T, BIREG &4 5G4
PRSI R A A B, RS HVET R B &0t R
T BE R BE 7 10 41, TR BT — 8 SR B R IR



LR ki X 2, %:ZCuSnl0P14A44& £ f 3 1 SnShCu7 & K A4 #Y i 21 L2 Fe M A

MATERIALS FOR MECHANICAL ENGINEERING

E3 BRESHERSHEESFEALN EDS AL EMER

Fig.3 EDS scanning position (a) and results (b—e) at interface between Babbitt alloy welding layer and copper alloy: (b) Cu surface scanning

result; (¢) Sn surface scanning result; (d) Sb surface scanning result and (e) line scanning result
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Fig.4 Fracture macromorphology (a) and micromorphology (b—c) of Babbit alloy welding layer sample after bonding strength test:

(b) near SnSb phase and (c) near CuySn; phase
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welding layer sample
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Interfacial Microstructure and Properties of ZCuSn10P1 Copper
Alloy Surfacing SnSb9Cu7 Babbitt Alloy

WANG Xian', WANG Wenxian', GUO Fengyun?, ZHOU Lidan’

(1. College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. ZHONGY]1
Institute of Advanced Materials and Intelligent Manufacture (Shanxi) Co., 1.td., Taiyuan 030000, China)

Abstract: The SnSb9Cu7 Babbitt alloy as surfacing on the ZCuSn10P1 copper alloy by cold metal transition

molten tungsten argon arc welding. The microstructure and micro-composition at the interface were studied, and the

bonding strength and micro-nano mechanical properties were tested. The results show that an interfacial layer of about

140 pm thickness was formed between copper alloy and Babbitt alloy cladding layer, indicating that metallurgical

bonding. The interface was smooth, and the interfacial layer had no micro-cracks, pores and other defects, and was

composed of a+8 phase. The Babbitt alloy cladding layer was composed of SnSb phase, Cu,Sn; phase and o.-Sn matrix.

The microstructure of the cladding layer was uniform and fine, no obvious segregation was found, and the hard phase

particle size was about 35 um. The bonding strength of the interface was about 101 MPa, and the fracture mainly occured

in hard phases of Babbitt alloy cladding layer. The microhardness of Babbitt alloy cladding layer, copper alloy and the

interfacial layer was 6.199, 7.401 and 8.205 GPa, respectively

Key words: cold metal transition molten tungsten argon arc welding; Babbitt alloy; microstructure; mechanical

property
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