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Study on the Forming and Springback Analyses of a
Precision Metal Bellows

Sang Wook Lee

Abstract

The manufacturing of a metal bellows consists of the four main forming processes; deep—drawing,

ironing, tube bulging and folding. Among these, the bulging and folding processes are critically important
because the quality of metal bellows is greatly influenced by the forming conditions of these processes.

In the present study, the finite element analysis technique is applied to the bulging and folding
processes. The springback analysis 1s also carred out. From the analvsis results, it has been revealed that
around the crown point the stress state is in one-directional tension and one-directional bending mode.
Meanwhile, around the inner point of metal bellows it is in two-directional bending mode. It has also
revealed that the thickness of metal bellows around the crown point is nearly uniform.
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Fig. 1 Illustration of the overall bellows forming proce
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Fig. 2 Analysis modeling for the bellows forming proc
-ess
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Table 1 Process parameters and initial blank informat
-ion for the simulation of the bellows formin

-g process
Process Parameters Value
Plate Die Velocity (v} 01 mm'ms
Max. Die Stroke (A 2 mm
Max. Pressure (Pp 1098  MPa
Initial Blank Radius () 45 mm
Initial Blank Height () 3 mm
Initial Blank Thickness () 0.1 mm
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Fig. 3 Time schedule for the external loads in the simul
-ation of the bellows forming process
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