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A study on the strength characteristics of welded joints in aluminum carbody of

rolling stock
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ABSTRACT In this paper, static and fatigue load tests for the specimens, components and
carbody were carried out to investigate the strength of welded joints in aluminum rolling stock.
Tensile load test results showed that the static strength of welded joint for heat-treated alloys is
reduced significantly and fatigue strengths are scattered by the welding imperfections.
Component and whole carbody fatigue test results showed agreements with the design fatigue
strength standards for specimens of same joint detail. Test results revealed that full penetration
welding and strict management of welding procedure are crucial for securing strength of welded

joint in aluminum carbody.
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Table 1 Mechanical properties of typical
aluminum alloys

Tensile Yield
Strength Strength |Elong
Material (MPa) MPa -ation

Base | Weld | Base |Weld| (%)
Metal|Joint | Metal [Joint

AB6005A T6 | 260 | 165 | 215 | 115 8
A5083 H112| 275 | 247 | 125 | 110 | 12
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Fig. 1 Tensile specimen
for fatigue test
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Fig. 2 Fatigue strength of tensile
specimens of welded joint
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Fig. 3 Fatigue test for
components
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Fig. 4 Fatigue strength of components
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Fig. 5 Static load test for

carbody

Fig. 6 Crack around window
corner
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Fig. 7 Fatigue load test for whole carbody

Fig. 8 First crack due to dynamic load
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Fig. 9 Fatigue failure of carbody
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