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Fig. 1 Comparison for properties of weld seam
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Table 1 Effect of light railway freight train made by aluminum alloy

M aterial Mass of body/t Ratio of mass  Ratio of Material fees Ratio of Fabrication fees Ratio of production costs
Steel 8 1 1 1 1
Al alloy 4.5 0.56 4.51 0.57 5.08
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Table 2 Effect of light passenger train made by aluminum alloy

Mass of train/ kg

Ratio of mass/ %

Kind of train ( Underground)

M ass of train/ kg

Kind of railway train Ratio of mass/ %

Steel Al alloy Steel Al alloy
ML 6700 3000 55 Passenger train 9350 3950 57
Germany 9500 4670 51 Higher-passenger train 11 800 6200 48
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Table 3 Properties of Al alloys for welding construction
M echanical properties Other properties
Kind of Al alloys Code T reatment - -
0,/ M Pa 0,/ M Pa &/ % Form Press Weld  Antr corrosion
Cold work > 180 > 35 >3
5053 Anneal 110~ 150 3 35 S 21 Good Good Good Good
AFMg
Cold work > 280 > 35 > 2
5083 Asitisal 280~ 360 S 35 s 16 Good Bad Good Good
6061 Quenching ¢ > 300 > 250 > 10 Good  Good  Better Good
manual aging
AFM g Si
e 6065 Hotwpels > 250 > 210 > 8 Better  Good  Good Good
manual aging
6063 Anneal > 150 > 110 > 8 Good Good Good Good
. Hotwork+
AFZirMg 7005 > 280 > 250 > 10 Good Good Good Good

manual aging

R4 OSBRSS R AN e
Table 4 Weld conditions and mechanical properties of weld seams for Al alloy

Weld conditions

M echanical properties of weld seam

Base metal+

Energy Quantity of gas

Weld metal ~ Current/ A Voltage/ V Velocity/ (m*h™ ") 71 - 0,/ MPa 8/ %

[(k]*em™ ) /(L*min~ )
6005+ 5356 21 120~ 160 16. 8 6 21 (145, 149) /147 (4.5,2.5)/3.5
6005+ 5183 21 110~ 160 16. 8 6 21 (169, 157,187)/171 (13.0,12.0,6.8)/10.6
6061+ 5183 21 120~ 130 10.0 3 14 (241, 220,211)/224
6061+ 4043 21 120~ 130 10.0 3 14 (237, 223, 223) / 237
919+ 5356 21 130~ 170 17.0 6 21 (280, 240, 232) /251 (6.0,6.0,4.3)/5.6
919+ 5183 21 140~ 180 22.0 6 22 (225,219,259)/234  (9.2,4.5,8.5)/7.4
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Table 5 Weld conditions and toughness of weld seams for Al alloy

Bt Cmewd  voy Gy Ewem, Gebolpe Toben o ved e
6005+ 5356 21 120~ 160 16.8 1.5~ 2.0 21 (8.1,14.7,7.3)/10.0
6005+ 5183 21 150~ 190 30.6 1.0~ 1.3 22 (12.4,14.1,12.4)/13.0
919+ 5356 21 140~ 180 17.0 1.5~ 2.2 21 (6.7,19.0,21.0)/15.6
919+ 5183 21 150~ 190 30.6 1.0~ 1.3 22 (12.7,19.7,20.3)/17.6
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Table 6 Hardness in every zone of weld joints

Hv zone Alloy
6005+ 5356 919+ 6005 6005+ 5183 919+ 5183
W 76 114 74 117
F 74 110 71 113
HG 91 126 76 122
HG 81 120 74 118
HD 50 110 46 106
HD i 47 105 44 104
M 55 115 50 115
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Selection and welding of aluminum alloy in vehicle

WANG Yuan-liang, ZHOU Youlong, HU Jirfu, QU Jirrshan
(Welding Research Institute, South West Jiaotong U niversity,
Chengdu 610031, P.R. China)

[ Abstract] The effects of light vehicle made by aluminum alloy was discussed. The selection of aluminum alloy for welding con-

struction and mechanical properties of weld seam were surveyed. The new welding technique and equipment for aluminum alloys were

introduced.
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