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A Study on the Strength Characteristics of Welded Joints in Aluminum Carbody of Rolling Stock

Sung-Il Seo*
*Rolling Stock Research Department, Korea Railroad Research Institute, Kyonggi 437-050, Korea

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 test results showed that the static strength of welded
joint for the heat-treated alloy is reduced significantly and fatigue strength data are scattered by the welding
imperfections. Component and whole carbody fatigue test results showed agreements with the design fatigue strength
standards for specimens of the same joint detail. Test results revealed that full penetration welding and strict
management of welding procedure are crucial for securing the strength of welded joint in aluminum carbody.
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Table 1 Welding conditions for aluminum extrusion

profiles
Materia ABQO5A T6
Joint Thickness 4 (mm)
Process Automatic GMAW (DCRP)
Welding Current 196~204 (A)
Welding Voltage 24.5~24.8 (V)
Welding Wire E5356 91.2
Welding Speed 60 (cm/min)
Shielding Gas Ar 99.9%
Flow Rate 22 (1/min)
No. of Pass 1
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Fig. 2 Weld defects of aluminum extrusion profiles
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WELDING PART

Fig. 3 Typical welding joint of aluminum extrusion
profile
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Table 2 Mechanical properties of typical aluminum alloys

Tensile strength(MPa) Yield stress(MPa)
Material Elongation(%)
Base metal Weld joint Base metal Weld joint
A6005A T6 260 { 165 ¢ 215 ¢ 115 ¢ 8¢
AB083 H112 275 < 247 | 125 ¢ 110 ¢ 12 ¢
Table 3 Chemical analysis of AGO05A
Materia Si Fe Cu Mn Mg Cr Zn Ti Al
Standard(DIN)|0.5~0.9| < 0.35 | < 0.03 | < 0.5 |0.4~0.7| < 0.3 (0.2 { 0.1 |[Remainder
Test Average | 0.78 0.13 0.01 0.16 0.50 0.10 0.03 0.02 |Remainder
200 1000
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Fig. 4 Tensile strength of welded joint of aluminum
alloy
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Fig. 5 Transverse specimen for fatigue test (Thickness
=2mm)
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Fig. 6 Fatigue strength of tensile specimens of
welded joint
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Table 4 Welding conditions for aluminum extrusion

AN

Rolier Support

M

Fig. 7 Fatigue test for components

Fig. 8 Component test specimens
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Cycles to failure

Fig. 9 Fatigue strength of components

components UEE A ¥iZo] Hasitt Age A A4 Al
Matera AGO0EA T6 A& Fig. 113 22 FE 400 23 7#d0] wxg
Process GMAW (DCRP) F =S A AAS ARl dAl(core) 7 Sl FF

Joint Thickness 4 (mm) 427 (hollow section) 2 AL,

Welding Current 180~190(A) . .

Welding Voltage 23.9(V) Table 5 Loading condition for carbody
Welding Wire E5356 91.2 Loading Type Magnitude Loading Point
Welding Speed 30~40 (cm/min) . 55 ton Distributed on
Shielding G Ar 99 9% Vertical Load (Maximum Weightx1.2] the floor

1elding tias 97 Compressive 50 ¢ Counl
Flow Rate 20 (1/min) Load on oupler
No. of Pass 1 Toiii;)glal 4 ton-m Bolster
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Fig. 10 Static load test for carbody
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Fig. 11 Crack around window corner
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Fig. 13 Aluminum carbody on testing bed for
dynamic load test
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Fig. 12 Fatigue load test for whole carbody
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