55 24 55 10 ) PESEEEFIR 2014 4£ 10 A
Volume 24 Number 10 The Chinese Journal of Nonferrous Metals October 2014

TEHES: 1004-0609(2014)10-2513-06

BETS 3 B A4 ZChSnSb11-6 7514 5650 B 1504 £0 Ay B0

ERTEN TSN FE LN

(1. RIRBH K2 PO CFE2ERE, KJIR 0300245
2. RIERHERY: ERHMEE T TREMTTHL, KR 030024)

 E: MR KA4 ZChSnSbl1-6 TAEREH IFARIL S, S5 AT IRAR ST o TR AR S a6 A 7 AR fh 2§,
UESE ZChSnSb11-6 7S Fr LAESA T4 R A B G IS, [RlFIH WDW-E100D {541, 3k4% ZChSnSb11-6
T A% 1T S P R IR R 25 Sy b e . I TS I AR . AR R A I R, A AR B kPR
ZChSnSb11-6 MU ¥Rk K braatk BT GE ST, IR ESFANEE, M ZChSnSbl1-6 IFAL AT & AR {k, 15
TREh iR A B I A 0 TR P SN ARG FR H, I S AR & G 3 A1 AR T IR e S BRAG, 19K
G ERAWHMIRR T REE . RN, JEFRE RIS & R B L R A VLA SN, BiE ZChSnSb11-6 U
I SR BEVE I R 50~60°C o JH I WK ZChSnSb11-6 U245 J5 (1 A4 ER , R BTG ARl A 4 2023 SnSb Al CueSns
Wb, SECE S F M REREK .

KR EKA4; ZChSnSbll-6; WhAs, JiZEvEfE; WAHLS

FEHES: TGl46 NEREED: A

Influence of creep on mechanical properties and microstructures of
Babbitt alloy ZChSnSb11-6
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Abstract: According to the creep phenomenon of Babbitt alloy ZChSnSb11-6 in operation, the creep experiment of
ZChSnSb11-6 was carried out. Based on the creep behavior of ZChSnSb11-6, the results validate that such alloy will
produce obvious creep during its actual operation. Meanwhile, the mechanical performances, such as yield strength of
ZChSnSb11-6 before and after creep, were acquired by using WDW-E100D testing machine. The relationships among
creep, mechanical performances and microstructure of alloy were analyzed. The results show that the strength, plasticity
and elastic deformation resistance of ZChSnSbl1-6 were obviously decreased by creep. What is more, the creep
mechanism of ZChSnSb11-6 is obtained, which indicates that the creep deformation of ZChSnSb11-6 is the result of
long-time alternative reactions of strain-hardening and recrystallization reply. The strain hardening exponents of
ZChSnSb11-6 were calculated. It is verified that the affine deformation capability of alloy decreases. The fracture
possibility of alloy increases. At the same time, the calculation formula of alloy hardness change with the temperature is
acquired by hardness test of ZChSnSb11-6. The critical temperature of ZChSnSb11-6 creep was determined to be within
50-60 C. The microstructure of ZChSnSb11-6 before and after creep was observed. The results show that SnSb and
CugSns of ZChSnSb11-6 reduce significantly, and the mechanical properties of alloy decrease.
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Fig. 1 Creep test equipment
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Table 1 Main chemical compositions of ZChSnSb11-6 (mass
fraction, %)

Sb Cu Pb As Bi Fe Sn
10.0-12.0 5.5-6.5 035 0.05 0.05 0.08 Others

%2 ZChSnSbl1-6 [f5:5 54
Table 2 Experimental parameters of ZChSnSbl11-6 samples

Sample Creep Creep Creep
No. stress/MPa  temperature/C time/h
1 13 60 160
2 13 60 50
3 13 80 160
4 18 60 160
5 20 60 160
6 — _ _

Creep test of specimen 6 was not carried out.
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Fig. 2 Creep curves of ZChSnSb11-6
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Fig. 3 Photos of test samples: (a) Creep experiment; (b)
Metallographic experiment

Insulation cover

Heating wire
Insulating layer

Temperature sensor

_ Test specimen

"

~ Temperature controller

i

4 AfnAERERER

Fig. 4 Schematic diagram of self-made heating equipment
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Table 3 Mechanical performances of ZChSnSb11-6

Tensile  Yield Elasticity Strain e
Sample . Ductility/
No strength/ strength/ modulus/ hardening o
' MPa MPa GPa  exponent °
1 58 28 18.7 0.257 2.6
2 58 38 17.5 0.267 1.4
5 52 26 19.2 0.213 39
6 88 66 48 0.349 6
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Fig. 5 Change of mechanical properties of ZChSnSb11-6
after creep with time at 60 “C and 13 MPa

30r 130 75
s8f W T———
25F 125 14
éf s /
Oy0lS [ho&
220256 o — 23] ¢
R =7 >
3 155 115 2=
5|8 5| 8
2 | g 2124
S =T
21012 1073
= |2 +— Tensile strength >
= 4 — Yield strength 11
5t 571 ®— Elasticity modulus 15
= — Ductility
L L I L 1 0 i
" 2 14 16 18 20 0

Stress/MPa

6 60 C. 160 h It} ZChSnSb11-6 U755 J12# ML AE BN 71
(K1224k

Fig. 6 Change of mechanical properties of ZChSnSb11-6
after creep with stress at 60°C for 160 h
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Table 4 Hardness of ZChSnSb11-6 at25 C

Sample No. Hardness, HBS
3 25.9
4 23.8
6 32.8
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Fig. 7 Change of hardness of ZChSnSbl11-6 with temperature
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