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Analysis of Welding Deformation Mechanism and Differences in Different
Sleeper Beam Structures of Aluminum Alloy Rail Vehicles
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Abstract: The deflection The sleeper beam of aluminum alloy track vehicles is the central component that connects the bo-
gie and transmits longitudinal compression and traction force to the vehicle body. The welding strength requirements are
high, the welding heat input is large, and the deformation after welding is severe. The deformation and warping direction of
the sleeper beam structure welded with the middle cover plate and rib plate are consistent with that of the sleeper beam struc-
ture welded with the middle integral profile, and the deformation trend and mechanism are the same. However, due to the
difference in structural rigidity between panel welding and integrated profiles, the amount of deformation after welding var-
ies. The single component of the sleeper beam structure welded with the middle cover plate and rib plate has a flatness of 7~
9.4 mm. After adjustment, correction, and one-time processing, it is welded to the base frame with a flatness of 3~4.9 mm, a
center hole deviation of 1.4~3 mm, and an air spring center hole deviation of 1~1.9 mm. To meet the assembly requirements
of the bogie mechanism, secondary processing is required. The single piece welding of the sleeper beam structure using the
middle integral profile instead of the cover plate and rib plate has a flatness of 4~5.3 mm. After adjustment, correction, and
one-time processing, the flatness after welding to the base frame is less than 2 mm, with a center hole deviation of less than
0.15 mm and an air spring center hole deviation of less than 0.1 mm, which can meet the assembly requirements of the bogie
mechanism without the need for secondary processing.
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Fig.1 Schematic diagram of pillow beam processing content
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Table 1 Detailed list of test steps
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Fig. 2 Schematic diagram of A-type sleeper beam structure
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Fig.3 Schematic diagram of B-type sleeper beam structure
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Fig. 4 Schematic diagram of welding equipment for sleeper beam

assembly
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Fig.5 Schematic diagram of two types of sleeper beam single piece

assembly welding

ek
Elo 1RUEME

Fig. 6 Schematic diagram of weld position
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Fig. 7 Schematic diagram of chassis assembly welding process
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Fig. 8 Schematic diagram of deformation trend after welding of single

piece sleeper beam
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Fig.9 Schematic diagram of welding deformation mechanism of

sleeper beam
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Fig. 10 Flatness of single piece welding of sleeper beam
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Fig. 11 Schematic diagram of difference analysis between two types of

sleeper beam structures
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Fig. 12 Flatness of pillow beam after adjustment and correction
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Fig. 13 Schematic diagram of deformation trend of sleeper beam after

chassis assembly welding
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Fig. 14 Flatness of sleeper beam after underframe assembly welding
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Fig. 15 Deviation of processing holes for sleeper beam after under-

frame assembly welding
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