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Optimization on roll pass based on roll forming bending angle distribution function

Wen Bo', Yuan Hao', Wang Zhi', Cao Wenwu’, Wang Leigang'
(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China;

2. Jiangsu Hengxin Silo Equipment Co. , Ltd. , Changzhou 213000, China)

Abstract: For the problem of uneven forming load at each station for 50-type spiral steel silo forming equipment, the numerical simulation
research on sheet forming was conducted based on explicit dynamics, and the relationship between equivalent stress at corner and forming
load of each station was established. Then, the influence of pass spacing on the equivalent stress at the corner of sheet was explored.
Based on the roll forming bending angle distribution function, the forming angle of each station for side [lI was redistributed, and the
schemes with different pass parameters were simulated and compared. The results show that the pass spacing has little effect on the equiva-
lent stress at the corner, and the equivalent stress at the corner of side Il is the largest. When the variation index x=-0. 4, the distribu-
tion of bending angle for side Il is more reasonable, and the equivalent stress at the corner in the numerical simulation is consistent with
the change of forming load at each station in the prototype. Thus, the problem of uneven forming load for each station is effectively im-
proved.
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Fig. I Shape and sizes of sheet forming section

B2 Bt soE AR

Fig. 2 Sheet forming roll pattern

MG (2) TR BOE I 45 T8 U 25l A
B, ZIEFIMM SV IS8, B s A AR
DAL U BIE ", i i AESS 4~ 6 i
WHIE IS XA IV B2, A2 Shis BORCE, I
TERT 3 BRBIE R R Z MM 73 BIBCZ S 58 «
0.0, -0.2 FI-0.4 (4728345 BORE BN 20k
i, AR N BUE A A S, HSZ ek
H=0.6 if, WMIEMIESHIGTTSER) , B3 A
WIS IRA, S RI6 77 SR B O A B B EA T X L
W5 MSTE RS AR T 2 1 9l A TE RS
fH £ R PR B

x1 HNZFEXRSHAEORTHARFESE A0 (°)
Table 1 Bending angle # and bending angle increment
A@ in each pass of side Il (°)

BB % S8
1 2 3 4 5 6

‘ 0 32 60 81 90 90 90
[ILEWIE S

A6 32 28 21 9 0 0

0 22 42 60 75 86 90
k=0.0

A6 22 20 18 15 11 4

0 26 47 65 79 88 90
k= -0.2

A6 26 21 18 14 9 2

0 32 53 70 83 89 90
k=-0.4

A6 32 21 17 13 6 1
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Table 2 Sheet parameters
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Fig. 3 Meshing and forming state of simulation model

(a) Simulation model 1 (b) Simulation model 2
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Table 3 Boundary condition parameters
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Fig. 4  Unit selection locations
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Fig. 5 Equivalent stress distributions of sheet through the third
pass under different pass spacings

(a) Pass spacing of 340 mm
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Fig. 8 Change curves of roll pressures at each station
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