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Abstract
Aluminum rolling stocks have been developed for six years in Korea and commercial
trainsets are being constructed by the carbuilder. Aluminum alloys are sensitive to various
imperfections. In this paper, damages and failures of the aluminum carbody taking place during
the process of development are investigated and accumulated data are released. Also, remedies for
the failures are suggested and design changes are introduced. It is expected that all informations

can contribute to construction of reliable and safe aluminum rolling stocks.
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Fig. 1 Porosities of aluminum
welded joint
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Fig. 2 Hot cracks of welded
joint
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Fig. 3 Tensile strength of welded joint of
aluminum alloy
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Fig. 4 Fatigue strength of tensile
specimens of welded joint
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Fig. 5 Reduction of fatigue strength
according to length of imperfection
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Fig. 6 Fatigue failure of aluminum extrusion
components

Table 1 Fatigue strength of aluminum

extrusion component

Concentrat Freq];(;icci:y I;j;legue Crack
i1 ”
ed Load (N) (Hz) (Cycles) Position
980 ~17,650 3 2.2x10* Weld Toe
980 ~17,650 3 4.1x10 Weld Toe
980~17,650 3 7.5x10* Weld Toe,
Slot
980 ~17,650 1.5x10° Slot
980 ~17,650 1.5x10° Slot
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Table 2 Results of static load test

Loadin Magnit Loading Max. Max.
Tvpe ude of Position Stress Stress
& yP Load © (MPa)| Position
Distribute
. Wi
Vertica 55ton | d Load on 115 indow
I Load Corner
Floor
Compr Point Center
es-sive 50ton Load on 122 Sill
Load Center Sill Transition
. Side
Torsio Torsion Door
4ton-m | on Body 15
nal Load Lower
Bolster
Corner
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Fig. 8 Crack around window corner

Figa. 9 Crack on frame joint
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Fig. 10 Fatigue crack initiation
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Fig. 11 Fatigue cracks under side
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Fig. 12 Fatigue cracks of car-body
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Fig. 13 Modified car-body section
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