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Application Status and Adaptability Analaysis
of 7 Series Aluminum Alloy in Shanghai Rail

Transit Vehicle
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Abstract According to the statistics of existing cracks on

Shanghai rail transit vehicle body, it is found that the 7-series
aluminum alloy components are the high-incidence locations of
cracks. Research and analysis discover that the high sensitivity
of the organizational structure and composition of the 7 series
aluminum alloy against the effects of lamellar tearing and stress
corrosion leads to the formation of cracks. On this basis, the
applicability of the 7-series aluminum alloy is evaluated, and
the method of shot peening and welding process evaluation is
proposed to optimize the use of 7 series aluminum alloys in key
positions of the train body.
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R 1 7020 T6 a5 SN IERE
Tab.1 Mechanical properties of aluminum alloy 7020 T6

kel L /NFLR /MR (0074
JG [/ mm i i/ MPa 9/ MPa HBW
[0.4,1.5) 350 280 104
[1.5,3.0) 350 280 104
[3.0,6.0) 350 280 104
[6.0,12.5) 350 280 104

[12.5,40.0) 350 280 104

HRARE 7020 T6 4745 4 10 52 B B A 1L, 0187 3
T SR AR 8, ) 36 2 630 1 5 D R,
(HLsE AR e B {5 0. 2% i (9 FEHEREE ) . 4%
MR A 12.5~40.0 mm B, 5564 7020 T6 564
F i 38 5 g 280 MPa, FHL 3 By 350 MPa,
/Ny 9% , T Jy 104 HBW,
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Fig. 1 Stress map of middle end traction beam when
compression force is applied to the coupler under

AW3 working condition
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Fig.2 Stress map of middle end traction beam when tension
force is applied to the coupler under AW3

working condition
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Fig. 3 Screenshot of design of one-end traction beam side

lower cover plate crack position of certain vehicle M1
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Fig. 4 Picture of one-end traction beam side lower cover plate

cracks of certain vehicle M1
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Fig.5 Macroscopic topography of cracks
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Fig. 6 Screenshot of welding structure of lower cover plate position
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Fig.7 Lamellar tear of typical thick plate corner joint welding

structure
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Fig. 8 Direction of external load application
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