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Development of Combined Drawing Process for Automotive
Cowl Cross Bar with Variable Diameters

H. S. Kim, J. W. Youn

Abstract
Cowl cross bar, a component of automotive cockpit module, has been manufactured by using welding processes of
several tube parts with different diameters. However, in order to reduce costs and increase the quality, it is required to

develop a new production method to manufacture the cowl cross bar as one-piece. In this study, therefore, eliminating the

welding process, tube drawing process which is one of metal forming processes was designed by using combined drawing

technique. In addition, the selectable range of area reduction ratio was defined as a design guideline and the designed

process sequence was verified by finite element analysis.
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Fig. 1 An example of cowl cross bar assembly
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Fig. 2 The required geometrical specification of cowl

cross bar
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Fig. 3 Deformed geometry of 1 stage drawing process
with ductile fracture
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Fig. 4 The schematic diagram of combined drawing
process
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Table 1 Process variables for 2 stage combined
drawing process

No. ODY(mm) | Th?(mm) | RA®(%)
Workpiece 60.5 2.0
Proc. 1 47.7 1.9 25.6
Proc. 2 38.0 1.8 25.1

1) OD: Outer diameter of pipe / 2) Th: Thickness of pipe
3) RA: Area reduction ratio
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Fig. 5(b) Deformed shape of final stage
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