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Springback Analysis in the Anisotropic Sheet Metal
Forming Process with Axisymmetric Tools

J.J. Kang, Y.M. Heo, S.K. Hong, and K.S. Song

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,
springback phenomena are investigated, which occur in the press forming process with the anisotropic
sheet metal and axisymmetric tools. The improvement possibility of dimensional accuracies, mainly,
flatness, will be examined by applying blank holding forces as a method of 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 0.94
90 386 557 31 0.16 1.28

*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 Schematics of the sheet metal forming process
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Fig. 3 Measurement locations
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Fig. 4 Distribution of normalized heights along the

circumferential direction
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Fig. 5 Comparison of measured and fit yield stresses for

the Hill's yield function

Hile} o4 WRUFERE ASE FRSYT A
Hol % F23o0] Aol YL L F 3k 53,
15T0) e AYAY) BHAY AYE Ar2e
Aoz Ueisich mepd, ol%h 2 oy gRHA
27g Agdold Ak Al Bt ol Hols
g Aol

32 s ZHn

;AL 93 ZPL Fig. 604 B uie} 2o 24
o] ggAdE o] g3l 489 1 BY g #A53itt
4 318 F8e BA= JHgsigen, 84 #A9 &
2 BAAE Table 19 3§ ©]8-3H, Hillo) o4
FEEHpo] AT 24 oA B1FIGIT 25 ¢
Ao B4 A4 205GPa, FolsHlE 0.3& AR5
t}. 283 84 94 19 vbEE Coulombd] HAE
2 Aog pgron, vpd A 0.1& AR
c}

2z 450 Ay EP39] wol £EE Fig. 70l
=AEHItE o e =Rl FYo] 339 HEFIY F
A AP iR 2EZIE 12 2L o A
Al golth 2¥(a)E BE, 2T JW Ao gk
A3 AejolA, Bz &) v E EAX| Y Fol
A7 1(= 0—(-1))ol & ¢ F Ut I8 (HE X
A AN g (+) z Yoz 2T FPwo] YoItEE
2 4= qlrk A ¥8H(rolling direction) 22 Fo] ¥
Wizt o AT AL B S gled ol 4l 34 BAl9

- 391 -



&4 ool 2AF AF Y] BEYd #¥4 7]
A Aoz BEG

1

.

- EEC S Ve B Ty S Ty A
() Before springback (b) After springback
Fig. 7 Predicted distributions of normalized height
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Fig. 8 Predicted distribution of normalized height after
springback
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