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Abstract

Aluminum has low density, high strength, good extrusion performance, good weldability and ex-
cellent processing performance and other characteristics, which has become the dominant vehicle
production materials of high-speed trains. In the aluminum car body production process, welding
technology is the most widely used production and processing method. After the completion of
high-speed train’s aluminum body welding, weld will be a certain reinforcement. Weld reinforce-
ment will not only affect the overall structure of the dimensional accuracy, but also affect the
safety and reliability of high-speed trains, so in order to meet the actual requirements, most of the
welded joints require more than a high polish. Thus, research on weld reinforcement grinding
process is very necessary. This article studied on the effect of different polished size on the fatigue
properties of A6061-T6 aluminum butt joints. The results showed that different size polished
aluminum butt joints tensile strength has little difference on elongation. Fatigue limit of welded
joints increased with the particle size increases.
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Table 1. Main chemical compositions of A6061 alloy and solder wire ER5356
%2 1. A6061 84 % . ER5356 /222 T E L E R 55 (Wt%)

E Si Fe Cu Mn Mg Cr Zn Ti Al
6061 04-038 <0.40 0.15-0.4 <0.15 <0.4 0.05-0.25 <0.25 <0.15 K
ER5356 0.25 45-55 <0.1 0.05-0.2 <0.1 0.05-0.2 0.1 <0.15 RE

Table 2. Welding parameters
T2 BERIZEH

RIE 5k HASEER(mm) HILA)  HE(V) R RPN AR SR (mmYs) 2 g & (KI/mm)

1 131 1.2 222 24.3 DCEP/+ 8.7 0.50
2 131 1.2 232 25.2 DCEP/+ 6.4 0.73
3 131 1.2 196 24.2 DCEP/+ 54 0.70
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Figure 1. Microstructure of A6061-T6 aluminum alloy butt joint
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Figure 2. Hardness curve of 12 mm thick A6061-T6 aluminum
alloy butt joint
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Table 3. Tensile test data of 12 mm thick A6061-T6aluminum alloy butt joint
7% 3. AB061-T6 $BAE 12 mm IHERE LRI IS BB

MR TEE/mm R mm BibEE/MPa CPIE/MPa JEIREEE/MPa FE/MPa SEMRERI% SPHE% B E

6-40-1  24.82 11.98 164.31 128 11.39 g X
6-40-2 248 12.36 147.46 158 123 126 10.72 1121 HEEmX
6-40-3  24.92 12 162.84 129 11.52 g X
6-80-1 25.3 12.16 157.44 123 12.48 X
6-80-2  24.92 12.12 161.43 159 129 127 12.05 12 i X
6-80-3 25 12 160.67 128 11.47 g X
6-120-1 25 12 160.86 132 10.08 g [X
6-120-2  24.86 11.92 162.27 151 133 132 9.6 9.49 S-S
6-120-3  24.9 12 161.42 133 8.8 g m X
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Table 4. Fatigue data of 12 mm thick A6061-T6aluminum alloy butt joint
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Figure 3. Fatigue S-N curves of 12 mm thick A6061-T6 aluminum alloy butt joint after being polished by different particle

sizes ((a) 40 mesh, (b) 80 mesh, (c) 120 mesh)
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Figure 4. Fatigue S-N curves of 12 mm thick A6061-T6 aluminum alloy butt joint after being polished by different particle
sizes ((a) 40 mesh, (b) 80 mesh, (c) 120 mesh)
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Figure 5. Fatigue fracture of 12 mm thick A6061-T6 aluminum alloy butt joint after being polished by 80 mesh
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Figure 6. Fatigue fracture of 12 mm thick A6061-T6 aluminum alloy butt joint after being polished by 120 mesh
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