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on Springback at U Draw Bending
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Abstract
Variation of contact pressure causes change of friction coefficient, which in turn changes stress distribution in the sheet
being formed and final springback. In the present study, U-draw bending experiments were carried out under constant
blank holding force(BHF) and different blank sizes, and finite element analysis was conducted with and without
considering contact pressure effect on friction. When the BHF was sufficiently high, the degree of springback was
different between constant blank holding pressure condition and that with varying blank holding pressure. Finite element
analysis considering the influence of contact pressure effect on friction could explain the occurrence of springback.
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Fig. 1 Distribution of thickness(a) and normal contact
pressure(b) for panel side member stamping
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Fig. 2 Tool geometry for U-draw bending
A A AR
Table 1 U-draw bending testing conditions (a) BHF=9.814 kN
. Blank Blank | Final Contact
Testing [~ )
Condition Width| Length | Holding Pressure at
(mm) | (mm) |Force (kN) | Flange (MPa) I
#1 280 | 9.814 1.913 HHEEE i
#2 |, | 180 | 9814 7.652 i TR
#3 280 39.256 9.913 T Ei: | i HHE
#4 180 39.256 39.653
sholch el vEbd A¥ HF dAldA FdA
ol AHE oEe 4Y A T WA FE
S48 WAy E93 EugE o]gste] AEd g ‘
Aztoltt. Fig. 29 22 J4 58S o] &g U i R
=29 33 43 AReAE B33 Qert F (b) BHF=39.256 kN
3] AW Aol g wet AA7E tho] & Fig. 3 Deformed shapes of specimens for each blank
THE FdHEdeE B3 &9 B9 HF holding force
dEe dASA FHE. 1Yy BB dolrt
dA Zolnr} oW Aol Hagd e} A B
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A el A A FEe HEF WA At N 10/40
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3] A3 Aol DP590 0.6t1GA 7% 7Figs A} S e s st et
gatalom HAA A WARFE AFESHAL e N
P3405 =frdk § A ¥ ZolE 50mm = sho] Z} Fig. 4 Measured cross section of specimens for each
ZF Azl diF] A AEES st testing condition(Experiment).
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Fig. 5 Variation of friction coefficient according to
contact pressure(DP590, GA)[15] and position
of each testing condition
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Fig. 6 Cross sections of specimens for each testing
condition(Finite element analysis): with
constant friction coefficient

50
45

g
w© / ,>~\\\
* 1/ / N
: 1/ ~
= // #1 ™\

N

20 —#2 N
15 —#3 ~
10 ’ —#4 -l
5
0
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Fig. 7 Cross sections of specimens for each testing
condition(Finite element analysis): with
considering contact pressure effect on friction
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