A Study on the Reduction of Springback
for the Separator Plate of MCFC
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Abstract
The focus of this study is placed on the reduction of springback in the separator plate which is one of main components
of the MCFC stack. Firstly, the current design (round punch and die) is accessed using FEM to find out how much it
springs back after the forming operation. In this study, the two kinds of modified designs are proposed in order to reduce
the amount of springback. With the linear punch in the first modified design the amount of springback rather increased. In
the second modified design of die with holes, the amount of springback decreased drastically due to the effect of

compresston at the die corner.
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Flg. 1 A part of the separator plate

Table 1 Material properties used in the finite element
simulation

| Material: SUS316L |

Young's modulus (E) 185.232 GPa
Poisson's ratio (V) 0.3
Lankford value (R) 1.81

Yield stress (o) 230.157 MPa

o=K(g+ &)
£,=0.022638, K=1257.614
MPa, n=0.4483

Stress-strain curve
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Fig. 2 Layout of the current design (round punch &

die)
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Fig. 3 The distribution of local x-stress of the blank
before and after springback in the current design
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Fig. 4 Variation of the punch force in the current design
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Fig. 5 Layout of the first modified design (linear
punch)
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Fig. 6 The distribution of local x-stress of the blank

before and after springback in the first modified design
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Fig. 7 Vanation of the Punch force in the first modified
design
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Fig. 8 Layout of the second modified design (die with
holes)
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Fig. 9 The distribution of local x-stress of the blank
before and after springback in the second modified

design
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Fig. 10 Variation of the Punch force in the second
modified design
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Fig. 11 Variation of the amount of springback and the
punch force according to the radius of die corner
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