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Fig. 1 Surficial morphologies of FSW joints of rolled Pb-Sn
alloy plates (AS—Advancing side; RS—Retreating side)
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Fig. 2 Cross-sectional macrostructures of FSW joints of
rolled Pb-Sn alloy plates (SZ—Stir zone; HAZ—Heat affected
zone): (a) J400—400; (b) J800—800
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Fig. 3 Microhardness profiles of different FSW joints of
Pb-Sn alloy
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Fig. 4 Engineering stress—strain curves of different FSW

joints of Pb-Sn alloy at room temperature
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Fig. 5 Failed tensile positions of different FSW joints and
parent material of Pb-Sn alloy: (a) PM; (b) J400—400; (c) J800—800
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Fig. 6 Fracture SEM images of different FSW joints and base material of Pb-Sn alloy: (a) PM; (b) B position, PM; (c) C position,
PM; (d) J400—400; (e) E position, J400—400; (f) F position, J400—400; (g) J800—800; (h) H position, J800—800; (i) / position,
J800—800
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Fig. 7 Fractured bending positions of different FSW joints of Pb-Sn alloy: (a) J400—400; (b) J800—800
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Microstructure and mechanical property of
friction stir welded Pb alloy joints

ZENG Xiang-hao' %, NI Ding-rui', XUE Peng', XIAO Bo-lii', MA Zong-yi', WANG Li-li*, ZHANG Jin-nan®

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Shenyang Xinlixing Non-ferrous Metal Alloy Co., Ltd., Shenyang 110149, China)

Abstract: In this study, Pb-Sn alloy sheets with thickness of 8 mm were subjected to friction stir welding (FSW) under
various welding parameters. The results show that high rotation rates promote the mixture of material in the stirred zone,
which is beneficial to avoid the formation of void defects. Meanwhile, a faster traverse speed reduces the duration of
welding tool at high temperatures, which can restrain the soft of material during FSW. Thus, higher rotation rates and
faster traverse speeds are beneficial to obtain FSW joints of Pb alloys with high strength. Under the rotation rate of 800
r/min and welding speed of 800 mm/min, a sound FSW joint is obtained with the ultimate tensile strength (UTS) of 34
MPa, reaching to 95% of that of the parent metal. The uniform elongation and elongation to failure of this joint are 2.5%
and 7%, respectively.

Key words: Pb alloy; friction stir welding; joints; microstructure; mechanical property
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