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Design and optimization on cold bending parameters for sporting channel steel

Gu Zezhong', Meng Ke', Ren Kun', Zhou Jiayin', Chen Yinghao
(1. School of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou 310000, China;
2. Zhejiang Weilian Technology Co. , Ltd. , Shaoxing 312000, China)

Abstract: In order to avoid the defects of bending angle thinning and fillet sharpening in cold bending process of sporting channel steel ,
improve the joint stiffness, ultimate bearing capacity and mechanical properties of components, the design and optimization of the number
of forming passes and the bending angle increment were researched. Then, considering the parameters such as blank thickness, bending
angle and bending radius, the actual material width was calculated, and the forming sequence was determined. Furthermore, the total
number of passes was calculated according to the empirical formula for the number of forming passes, and the bending angle increment be-
tween each pass was calculated by the bending angle distribution formula. In addition, the finite element simulation analysis was conducted
by Hauschild model, the bending angle increment between each pass was adjusted by the simulate results to determine the optimal pass num-
ber and the bending angle increment. Finally, the validity of the optimization results was verified in combination with the production equip-
ment. The results show that the unreasonable strain exceeding the limit value during the cold bending process is analyzed based on the simu-
lation results of software COPRA, and the maximum strain value in the cold bending process is reduced by changing the number of forming
passes and the bending angle increment, which can effectively reduce the defects of bending angle thinning and fillet sharpening.
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Fig. 1 Schematic diagram of cold bending
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Fig. 2 Section diagram of sporting channel steel
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Table 1 Material properties of typical anti-seismic sporting

channel steel

28 h/m  T/mm o/(°) R,/MPa R, /MPa s z e f
BUH 0.041 2 270 235 460 1 0 0 0.5

BESERAL (3) s B i i g
ERECH 19, SEBRAE= i, RERARA = XU 4
= AR, TN 2 AN TR, O OB T8 IR
e 21, 456K 2 PR SRR s s i, R
S BURBAE B Bean . BINE: 1, 14 T 220 A
JEIERECH S, BB 2, 13 75 2209 O 8 Bk
6, BB 7, 8 B A MIEERE N 9, #FWILH
MLEARRYSE 0 Bk, H3t 21 1K,

25 i 1 A S R T OB S i A
GO, A (4) Al BIR By 25 ith
faeiE, WMk 2 Pn,

*2 FEMBRHEHAEENER
Table 2 Allocation of bending angle increment for

each arc segment
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B BT PIREL2  BIIRBr7  AIRBES  PUAREX 13 BUSIEL 14

0 0 — — — — 0
1 24 — — — — 24
2 47 — — — — 47
3 67 — — — — 67
4 82 — — — — 82
5 90 0 — — 0 90
6 — 20 — — 20 —
7 — 39 — — 39 —
8 — 57 — — 57 —
9 — 73 — — 73 —
10— 84 — — 84 —
1 — 90 0 0 90 —
2 — — 13 13 — —
ER— — 26 26 — —
14— — 39 39 — —
15 — — 52 52 — —
16— — 63 63 — —
17— — 73 73 — —
18— — 81 81 — —
9 — — 87 87 — —
20 — — 90 90 — —
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Table 3 Mechanical property parameters of
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Fig. 3 Strain curve (a) and strain distribution (b) of initial scheme
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Table 4 Allocation of bending angle increment for

optimized scheme

K FRBE 1 BIRB 2 BB 7 FIIE: 8 FSE: 13 [ADIE: 14
0 0 — — — — 0
1 15 — — — — 15
2 27 — — — — 27
3 48 — — — — 48
4 69 — — — — 69
5 90 0 — — 0 90
6 — 12 — — 12 —
7 — 25 — — 25 —
8 — 39 — — 39 —
9 — 55 — — 55 —
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20 — — 78 78 — —
21 — — 90 90 — —

0.40 T

030

SRR

gam

0.10 AA

0.00

1000 2000 3000 4000 5000
2 11 ¥ B /mm
@
%3
0.3927

0.3527

0.2945
0.1964
0.0982
0.0000
-0.2114
-0.4228

(®)
K4 Pefbdr RN (a) FRAESAE (b)

Fig. 4 Strain curve (a) and strain distribution (b) of optimized scheme
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