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The Effect of Segmented Blank Holders on Reducing Asymmetric
Springback of Anisotropic Sheet Metal in Shallow-Drawing

J. J. Kang, S. K. Hong, H. K. Kim, Y. M. Heo
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Abstract
The deterioration of dimensional accuracy, caused by springback, is one of problems to always occur in sheet metal
forming processes. As the demand for lighter and stronger metals increases, the development of improved forming
processes settling the springback problem becomes more important. In this work, asymmetric springback phenomena are
investigated, which occur in the shallow-drawing process with the anisotropic sheet metal and axisymmetric tools. The

improvement possibility of dimensional accuracies, mainly, flatness, was examined by applying segmented blank holding

forces as a method for springback control.
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Table 1 Mechanical properties
*ORD YS TS EL n R
° N/mm?  N/mm® % - -
0 467 587 28 0.12  1.08
45 405 569 29 0.16 094
9 | 38 557 31 0.16 128
* ORD, Orientation to rolling direction; YS, Yield

strength; TS, Tensile strength; EL, Elongation; n, strain
hardening index; R, R-value
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Fig. 1 True stress-strain curves of cold rolled high
carbon steel by direction
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Fig. 2 Comparison of measured and fitted yield
stresses for the various yield functions
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Fig. 3 Schematics of the sheet metal forming process
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Fig. 4 Locations of height measurement for the

evaluation of flatness
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Fig. 7 Predicted distributions of heights along the
circumferential direction after springback in
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Fig. 8 Schematics of a proposed tool structure with
segmented blank holders
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Fig.11 Schematic view (1/4 model) of the sheet metal
forming process with segmented tools
including blank holders

Table 2 Material-related input for simulation

Material Cold rolled high carbon steel
Young's modulus 205 MPa
Poisson's ratio 0.3
Y45/Y0 0.86785
Y90/Y0 0.82731
YB/Y0 1
M factor 6
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Fig.12 Comparison of united and segmented blank
holder for height after springback
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Fig.13 Comparison of experiment and simulation
for height after springback
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