¥53% Hul @igﬂﬁ\ Vol.53 No.11

2023411 H Electric Welding Machine Nov. 2023

V2L E]
Y veions wremi

DOI: 10.7512/j.issn.1001-2303.2023.11.18

Ag.Co.CriL#X A BIRE B itH 2
a5 PERERHS N

2R, E BLEREELE RLAEER K OELK OF
BFER', &L
1. P EVEGEER TR RELRDF T BT R 7 Wi TE 315700
2. FEMAURAT 58 BTG B A B AT SRR [EI 5 E n S0 28, g K 450001
3. WL HBRE Sl AR A R A E] W 482 311800

i E: AMARCRESEREEAK HMEIRESRE £ F P, RN &% T Z 4 % T SnSb12Cu7.5Ni0.9-
x(Ag.Co.Cr) B K A2, FFR T HmitE L% Ag.Co.Cr i & K 442 SnSb12Cu7.5Ni0.9 L ALLL LR S & & 45 &
% B AE A ALAE, 4 AW, SnSb12Cu7.5Ni0.9 A& F 5 A K 4w 1% 49 Ag.Co.Cr T & J& , 2847 % 49 7 3 Ik SnSb 48
A Bk A Sl Bk n 48 (CuSns) A8 i 20 K Aok B T A Rk, BRAE/MARR LA E—EMEE
oy B, R 1%Ag . Co Cr/g R abid g BB E 3 m MARM G RIFF R E, FRDTORESL/NERE S
BRE, P A 1%Co L E WA RIERF, A 51.9 MPa, BA KRR E T 13%.

Bé%ﬂ ERAE; MULALE; FaBi, £65RE

FESES: TH142.2 XERFRINED: A XEHS: 1001-2303(2023)11-0113-06

Effect of Ag, Co and Cr on Microstructure and Bonding Property of
tin-based Babbitt Alloy

CHENG Zhan', DONG Xian’, ZHANG Yuanhai’, WANG Meng', LONG Weimin'?, ZHU Ting’,
ZHANG Lei', ZHOU Jifa', WANG Xinhua'

1. China Academy of Machinery Ningbo Academy of Intelligent Machine Tool Co., Ltd., Ningbo 315700, China
2. State Key Laboratory of Advanced Brazing Filler Metals and Technology, Zhengzhou Research Institute of Mechanical Engineering Co., Ltd.,
Zhengzhou 450001, China
3. Zhejiang Shenke Slide Bearing Technology Co., Ltd., Shaoxing 311800, China

Abstract: Babbitt alloy SnSb12Cu7.5Ni0.9-X (Ag, Co, Cr) was prepared by induction smelting. The effects of trace ele-
ments Ag, Co and Cr on the microstructure, interfacial morphology and bonding strength of SnSb12Cu7.5Ni0.9 were stud-
ied. The results show that with the addition of 1% Ag, Co and Cr, the square SnSb phase in SnSb12Cu7.5Ni0.9 alloy struc-

ture is refined and slightly passivated. And granular n The phase (CusSn;) changes from slender strip to worm-like. There is

a layer of interconnected transition layer at the interface between the pasteurized alloy and the steel base. With the addition
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of 1wt.% Ag, Co and Cer, the thickness of the excessive layer at the interface increases and the uniformity of the structure im-

proves. It can also improve the bonding strength of pasteurized alloy/steel matrix. The highest bonding strength is 51.9 MPa
when 1wt.% Co is added, which is 13% higher than that of the matrix.
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%1 SnSb12Cu7. 5Ni0. 9-x(Ag.Co.Cr) BEERAE R XS
(RESH, %)
Table 1 Nominal composition of SnSb12Cu7. 5Ni0. 9-x(Ag.Co.Cr)
(wt. %)

Ha Sn Sb Cu Ni Ag Co Cr

Helk A 12 6 0.9 0 0 0
Hik-1Ag AR 12 6 0.9 1 0 0
Hik-1Co A 12 6 0.9 0 1 0
HR1er AE12 6 0.9 0 0 1

B G REHL N TR N A% 24 mm 7% 38 mm A9
FefR, mE PR, BIGA 4 2SME 28.82 mm R
5 mm, £54 FEFR GB/T 12948—1991 (7 Shihi & 34x
JB& 255 TR IR I T 1) MR I 4G G iR, Bl
J 38 A 7 e R AR IS HLIEA TN, B A RS TR Ny
2 mm/min,

(a) F (b)

()45 5iAE ()RR
B1 BR&2MESHHE

Fig. 1 Babbitt alloy/steel bonding specimen
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Fig. 2 Microstructure of SnSb12Cu7. 5Ni0. 9-X(Ag, Co, Cr)
Babbitt alloy

ELRA 4 et S oR g 208 B G . B
L FE B2 A a5 Ag .Co . Cr LK REIEAE N
ghanis  BAIOE IR ) R e . AgiR S
Cr It ZE WA 5 Fe 4 b (1) Sn ot 2 ¥ R 24
CueSns A1 Ag:Sn . CrSn, fb & #''7, Co JTLZE 5 Sn
TEETE BAE SR G CoSn, fb A9, Tk 224k 54
() B — 7 T2 FEEL A &b Y Snot L 4141
F4) SR SR A T R o [V R EL AR X4 22, 55
— 5 TH R e T B A (SnSb) At i, 5 B 5 A= AR
CuSns FHTE J LR 00 1] 285 B2 45 0% O Btk A
(SnSb) L7, BEE G A A ZUE ingi/~44]

22 SLEEHR

S @ TP AR R ] A X, R A
BA B B EE WA R . R IRE
SN S 8 G A Rk it R, R T EAE AR
SRR AR B A S R E R SR E A
VAT A AN SR A VE T 72 B SRR A T A B
BT — 22 % S R A AR 2 s 4
REMYRAIC, ELEE G R B T IR R vh LA i 22 4
&, SnSb12Cu7.5Ni0.9-x (Ag.Co.Cr) &4
FHEESIE 3 s, H & 3an] /i, EIRG &AN A
T AR A7 7E— 20 L 20, (@) Hetk B AH (SnSb)
FHIKAE Tt R LU AR . A 1%Ag )5, i



116 '@'%5\

2023 4F

P JE B B JR T IGA A I 2 2P i A5 R AH
(CueSns) FHZ i R , 4l 3b i s . A 1%Co It
R, S AR ARIC T V2 AR K Ak
gy, I B A S MZE . mimA Croc s, &
T AR U EG A A M ZH 2R 38R 34 2], H 2 i 2R AH
(CuSny) AHFEAE Sk [521E 14)Ufs HOBR AR 155 70 A 7 41
aurh i A S IREE T E m B E 4
FEMf, EC RS IR SR ARE G, 45
TN B AT Z AR, 5 80T S X R
THELZE A 5 R T 5 1A 2% i 535 5 i v ] 1 ik
RS 22 5, EANB I i) S 4% s o6 R Ag . Co . Cr
FEEE [ B P RFE T AN S A R R R K B
Ag.Co .CrotE H G 5E KA S F Sn ot £ 15
TN AFAEZE ST B 25 A s B e 2 X5
S A 4

SnSb12Cu7.5Ni09

SuSb12Cu7 SNi@9=1 Ag

(d)SnSb12Cu7.5Ni0.9-1Cr
El3 SnSb12Cu7.5Ni0. 9-X(Ag.Co.Cr) &£ REWH
Fig. 3 Interface morphology of SnSb12Cu7. 5Ni0. 9-x(Ag, Co, Cr)

alloy
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Fig.4 Bond Strength of SnSb12Cu7. 5Ni0. 9-x(Ag, Co, Cr) Alloy/
Steel Matrix
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Fig. 5 Fracture morphology of SnSb12Cu7. 5Ni0. 9-x(Ag, Co, Cr) al-

loy/steel matrix
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