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A New Manufacturing Process for the Ring Plate
of Automobile Fuel Tank

M. S. Chae, Y. H. Lim, Y. S. Suh, Y. S. Kim

Abstract
Currently, in automobile industry, the efforts to reduce the manufacturing cost by changing the process of manufacturing
are continually performed. In this paper, we proposed a new manufacturing process, the roll bending of a ring plate of
automotive fuel tank instead of conventional press blanking process to reduce material loss and manufacturing cost. Finite
element analysis was used to optimize the roll bending process to assure rectangular cross-section of the ring plate. Also,
spring-back analysis after the roll bending was performed and dimension of the bending die considering spring-back was
analyzed. Finally, we verified a possibility for realization of the proposed method shape with prototypes.

Key Words : New manufacturing process (21 # Z& %), Ring plate (2 Z 0] E), Special cross-section (¢} & tH)
Finite element analysis (- 3+ 8.4 8] A1), Spring-back (=3 ), Prototype (A 4] &).
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Fig. 1 Ring-plate of the fuel tank

(a)
Fig. 2 Comparison between conventional press process
(a) and designed roll bending process of straight bar (b)
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Fig. 3 Schematic view of the roll bending process

{a) Straight bar
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Fig. 4 Stress-Strain curve of SS41P

Table 1 Parameters used in simulation

7+ (Rigid body)Z2 7}

Young’s modulus 210 GPa
Poisson’s ratio 0.3
Flow stress Obtained from tensile test
Density 7800kg/m’
Friction coefficient 0.12

2 radian/sec

Bending velocity

+—— Bending die
Rotation & Revotion)

Straight bar
i

«—— Bending die
(Fix)

Fig. 5 Finite element analysis model of roll bending

process
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Fig. 7 Spring-back analysis after the roll bending process
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Fig. 8 Spring-back analysis considering die inner diameter
(a) Result for inner diameter of 140.6 mm (A =2.89 mm)
(b) Result for inner diameter of 137.9 mm (A = 0.048 mm)
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Fig. 9 Spring back analysis for inner diameter of 137.9 mm
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Table 2 Comparison of results
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Fig. 11 Shape and dimension of the cross-section
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