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A Study on Development of One-Piece Manufacturing Process
for Automotive Cowl Cross Bar
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RUSEEA The automobile cowl cross bar which is a backbone frame part inside the cockpit module
has been designed with more complex geometries recently due to demands of its enhanced functions and
reduced weight of car. The traditional manufacturing process using welding between tubes with different
diameters shows several problems such as poor mechanical characteristics and appearance, etc. Therefore,
in this study, manufacturing processes which can eliminate the welding process were developed by
applying one-piece metal forming processes such as tube drawing and radial swaging. As results, it was
found that the one—piece manufacturing processes give better bending strength than the traditional welding
process and the swaging process shows the lowest manufacturing cost.

e Key Words : Cowl cross bar, One—-piece manufacturing technique, Welding, Combined drawing, Swaging,
Bending strength, Manufacturing cost
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[Fig. 1] Configuration of automotive cockpit module with

cowl cross bar
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[Fig. 6] The manufactured combined drawing machine
using 2 hydraulic pumps
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[Fig. 7] The main components of the combined drawing
machine

[Fig. 10] The components and assemblies of the head
module and dies for swaging machine

[Fig. 8] The prototypes obtained by forming tryouts
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[Fig. 11] The prototypes obtained by swaging and
welding process
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[Fig. 12] The configuration of punch and protype for
bending test of cowl cross bar
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<Table 2> The maximum bending strengths obtained by
3 point bending tests

Manufacturing Process Max. Bending Strength

Welding 35.1 MPa
Combined Drawing 442 MPa
Swaging 57.1 MPa
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[Fig. 13] The relative manufacturing costs for welding,
combined drawing and swaging
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