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Development of the Tube Forming Method for the Cross
Member of a Rear Suspension

S. H. Kim, K. P. Kim, C. L. Park

Abstract
Tool design is carried out for a press forming of a cross member in the rear suspension assembly based on the result of
the finite element analysis. The analysis simulates the two-stage stamping process with the initial design and it fully
reveals the unfavorable mechanism which develops inferiorities during forming. In this paper, a new design guideline is
proposed to modify the process and tool shapes for a single-stage forming process. With the improved tool design, this
study fabricates prototypes that satisfy the durability requirement.
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Fig. 1 Beam type CTBA with the stamping process of
a single thick sheet metal
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Fig. 2 CTBA with the tube forming process

(a)
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Fig. 3 Finite element model of the tube and the tools:
(a) OP10 stage; (b) OP20 stage
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Fig. 4 Relative movement of the tools and the tube
with the initial design during the OP10 process:
(a) punch forming process; (b) punch forming
and cam inserting process
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Fig. 5 Shape of cross sections of tools and the tube
with the initial design after the QP10 stage: at
sections {a) A-A’; (b) B-B’; (¢) C-C’; (d) D-D’
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Fig. 6 Relative movement of the tools and the tube
with the initial design during the OP20 process:
(a) punch forming process; (b) punch forming
and cam inserting process



(@) (b) (©)
Fig. 7 Shape of cross sections of tools and the tube
with the initial design after the OP20 stage: at
sections (a) A-A’; (b) B-B’; (¢) C-C’
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Fig. 8 Schematic plan of the tool movement: (a)
punch; (b) movement of punch and pad
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Fig. 9 Subsequent deformed shapes of the tools and
the tube with the modified design: when punch

strokes are (a) 0 mm; (b) 32.6 mm; (¢) 67.5 mm

(a) (b) (©)
Fig. 10 Subsequent deformed shapes of the tube with

the modified design: when punch strokes are
{a) 67.5 mm; (b) 100.2 mm; (c) final stroke



Fig. 11 Shape of cross sections with the modified
design: at (a) E-E’; (b) F-F’; (¢) G-G*°
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Fig. 12 CTBA proeduct and rear suspension assembly:

(a) formed product; (b) assembled rear
suspension assembly
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