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Friction Stir Welding Technology and Application of Train Manufacturing
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[ABSTRACT] On the base of introduction of the
essential features of friction stir welding(FSW) technol-
ogy, the welding-ability of the aluminum materials and
the design principles of the friction stir welding joint of
the light-weight hollow extrusion train manufacturing
are investigated in as well as some typical applications
of the friction stir welding and developments of relevant
equipments in Chinese train manufacturing industry are
also summarized.
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Fig.1 Cross-section macro-photograph of Al6061-T6 FSW joint
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Fig.2 Metallurgical photographs of different locations of
Al6061-T6 FSW joint
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Fig.3 Mechanical property of AI6063-T5 FSW joint with various
parameters
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Fig.4 Comparison on mechanical property of AIBNO1-T5
FSW joint
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Fig.5 Comparison on fatigue property of AIENO1-T5
FSW joint
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Fig.6 Metallurgical photographs of AI7ZNO1-T5/T4 FSW joint
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Fig.7 Hardness distribution of AIZNO1-T5/T4 FSW joint
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Fig.8 Joint design comparison between FSW and MIG of train
structure
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Fig.9 Different designs of FSW and MIG joint of train structure
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Fig.10  Single side multi-weld FSW of hollow extrusion train
structure

Bk DI RE MR LS M ) RS R ROk s .
T 5 A 24 2 PR A 9 42 G5 R0 7 i B R AR
&, Wl IR B A sl e 1 S P B
o
31 BRI HERELE

BB S P EE R 28 (& 11 R ) E2E
FON R /INFE AR ARG , . SR BHAF AR 7 ARAE 2 |
ity et A A /N R 72 i, B A BB A KT
3m, G — AN 2.5mo

E11 HEEEIESRS
Fig.11  Friction stir welding equipment for first train extrusion
production in China
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Fig.12 80m long double head moving gantry friction
stir welding machine
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