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Effects of Zn on Microstructure and Mechanical Properties of Bearing
Sn-11Sb-6Cu Alloy
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(1. School of Mechanical and Automotive Engineering, Guangxi University of Science and Technology, Liuzhou
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Abstract: The effects of different Zn contents on microstructure and mechanical properties of Sn-11Sbh-6Cu alloy were
investigated through microstructural observations, phase analysis, hardness testing, and tensile testing. The results
reveal that the grain size of SnSb phase is initially decreased and then increased with increasing Zn content. However,
the grain size of Zn-contained specimens remains smaller than that of ones without Zn addition. Additionally, Zn addi-
tion enhances hardness of the matrix, while the variation in tensile strength exhibits an inverse correlation with the
grain size of SnSb phase. Furthermore, excessive Zn promotes the precipitation of brittle phases, leading to a gradual
reduction in ductility. With 1.5% Zn addtion, the grain size of SnSb phase reaches the minimum value, where desirable
tensile strength is achieved, and ductility is maintained within a reasonable range, indicating sarisfied comprehensive
mechanical properties.
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Tab.1 Chemical composition of Sn-11Sb-6Cu alloy %

Sh Cu Pb As Fe Cr Sn
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Fig.1 Schematic diagram of tensile specimen
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Tab.2 Quantities and diagonal length of SnSb phases in
Sn-11Sb-6Cu-xZn alloy

w(Zn)/%  SnSb A& AR E /um -1/ um
0 16 54.4~109.8 86.9
0.5 31 31.1~79.5 55.4
1.0 44 26.2~37.7 38.5
1.5 45 20.5~55.0 33.3
2.0 46 25.6~64.4 39.6
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OM images of Sn11Sb6Cu-xZn alloy

(f) Sn-11Sb-6Cu-2Zn

R AR R 3 /N F R BN Zn oo R i AE . T LA
h, 7E Sn-11Sb-6Cu A 4 s i & (19 Zn fE 41 ] SnSb
AR B B 404k AR PR o Zn WS N XS Sn-11Sb-
6CuB & mmp R BA R EZN, XS ZnfEs&h
B9 B dh A R AT N B IR OG . LA BFSE R BT, Zn
FE Sn BE A T B0 2 AH AL F ShA Cu B Y, HLAE
W R Zn 5y B T A A o AL A2 AL, A
TP ] kL A R A B Zn BRI B L W
A Zn ] LIAE A SnSb AHSS & i 1) 5 BB A% O L 3G m
ARG A o 0 B8R, DTN 8 R 1 40 16

& 3 A Sn-11Sb-6Cu-xZn & 4 3L FE AU XRD 45 3 .

& - -
% Sn S
* Sn + SnSb * S
» + Snsb . o Cu,Sn, +on
o Cu,Sn, *Cu,Sn,

.
el w1 )
A 5 A
&} o o

* )

* )
.4, | ® * * *
’m . . . . * -
-
W/ Ju_ . ol ¥ 4 IR RO -
1 1 1 1 1 1 J 1 1 1 1 1 1 J 1 1 1 1 1 1 ]
20 30 40 50 60 70 80 920 20 30 40 50 60 70 80 90 20 30 40 50 60 70 80 90
20/(°) 20/() 20/()
(a) Sn-11Sb-6Cu (b) Sn-11Sb-6Cu-0.5Zn (c) Sn-11Sb-6Cu-1.0Zn
[ [ *
i * & Sn %Sn
+ SnSb 4 SnSb
* Cu,Sny ® Cu,Sny
0 SbZn
.
»
S 2 .
o &) | &
o
*»
. 'J *° .
Mw 00 jL o o *
(R N L RN
WU s

P L
\\wu vw! ﬂ“w 5 MIBSIK: *
S0 60 70 80 0

1 1 1 1 1 1 |

26/
(d) Sn-11Sb-6Cu-1.5Zn

20 30 40 50 60 70 80 90
2
(e) Sn-11Sb-6Cu-2.0Zn

B3 Sn-11Sb-6CuwrZn4 4 & XRD H #
Fig.3 XRD patterns of Sn-11Sb-6Cu-xZn alloy
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Fig.4 SEM images and EDS results of Sn-11Sb-6Cu and Sn-
11Sb-6Cu-2Zn alloys
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Tab.3 Vickers microhardness of Sn-11Sb-6Cu-xZn alloy

w(Zn) /% E NS ShSn Hfifi J&
0 19.6+0.3 60.14+1.2
0.5 21.14+0.3 59.440.9
1.0 22.3+0.4 61.241.6
1.5 20.940.3 60.3+2.1
2.0 21.6+0.2 60.54+1.7

& 54 Sn-11Sb-6Cu-2Zn & 4 19 124G . AT LA
F LA A (BRI BE I Zn TS 0B 09 19 0 S A1 KR
TN RN 1.5% B9 Zn I, B A BB o Ok B
KA, RES I Zn 96 &4 w5 1729 23% . i Zn BAR
AE 8 B2 /o 5 A WP hr ok B, (H 2 LA PR AR, R Ly
i B Zn S 0 A4 B 0T 2 T A, AL 3.6% B &
2.5% o Zn XFPUPL5ER Y $E FE T BT 6 R A 401
YEF o /NI SR RUST 38 5 7 R 5 e 1, X R T
J bR TS E S . M Zn IR M E N
1.5% B, SnSb AH Y f kL R H R/, T3 58 T & 41
PUHSREE o Y Zn ik — 5 R, &k R, OF B
PEAH I BT (AN Zn-Sb Ak & 9D 5 B0 B AL, o 2 7
LU I Ry 2% 16 1 A A S SR BT R g 4R
ERRT AEEY . XRYEAERBNZobt, &
A e B ALY 12 M RE

-6
100

45

= 80 l/l/(/‘ﬁifﬁ
= Ja
= ¥
B el .
= 13=
B

40 + iK% | 2

20 1 1 1 1 1 1
0 0.5 1.0 L5 2.0
w(Zn)/%
B 5 Sn-11Sb-6Cu-xZn& 48 5 k4

Fig.5 Mechanical properties of Sn-11Sb-6Cu-2Zn alloy
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Fig.6 Fracture morphologies of Sn-11Sb-6Cu-1.5Zn and Sn-

11Sb-6Cu-2.0Zn alloys
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