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A Study on the Prediction and Control of Welding Deformation
of the BRACKET TILT in Automotive Parts(1)

- Experimental Examination -
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Abstract

The bracket tilt among automobile parts is weld parts which construct the column assembly
bracket tilt of equipments and accurate dimension after welding is more essential than weldment
strength, By the way, it is insufficient that systematic study about this parts which have an
importance on welding deformation. The reason is that welding deformation is complex problem
with shape, size, material of parts and welding sequence, conditions etc. For reduction and
removal of welding deformation, therefore, it is necessary that the security of welding
deformation data and systematic examination about equipments, costs, work environment,
manufacturing process etc.

It is all the better that the prediction of welding deformation using simulation of welding
process by FEA is supplemented. In this study, the countermeasure for this welding
deformation of bracket tilt is brought up through experimental inspection before the choice of
the optimum welding conditions with minimum welding deformation by simulation of welding
process.
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Table 1. Chemical composition of used metal
Material Chemical composition (wt%)
C Si P S Ni
SPCC
0.08 1.00 0. 045 0.03 8.13

Table 2. Electrical and mechanical properties of base metal

Material Electrical properties Mechanical properties
Resistance Conductivity Melting point Yield strength | Tensile strength Elongation
SPCC (}J.Q m) (w/m °C) I\/{Pa) (MPa) (%)
0.016 65 176.6 294, 3 40
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Table 3 Welding conditions with sequence
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. L) Current () | Voltage (V) |Speed (em/min)
Sequence

@ 190 23 60
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Fig.3 Dimension change of TILT BRKT as cooling jig.
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Fig. 4 Dimension ® scatter diagram of TILT BRKT
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Fig. 5 Dimension scatter diagram of TILT BRKT A
and B
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Fig.6 Rectangular dimension scatter diagram of
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Fig. 7 Shape and dimension of welding Jig.
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Fig. 8 Work clamp force and clamp position.

Table 4. Calculation of clamp force

Clamp Force (efficiency=100%)

P1, P2 = Air cylinder axis force = (wx5%) /4X5. 2=102. (2= 10%kg

P3=Presumption value due to unknown of spring specification=20kg

pd=(102X 5. 6-20x 9. 8) /3. 6=104. 2= 104kg

P5=102x 5. 2/4. 9=108. 2= 108kg
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Fig. 9 Dimension change for clamp sequence change
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