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Parametric design method for symmetrical section roll flower

Xiao Zimin', Yan Yu', Wang Haibo', Kuang Shuang’
(1. School of Mechanical and Materials Engineering, North China University of Technology, Beijing 100144, China;
2. HISCO Group, Shijiazhuang 050024, China)

Abstract: In order to improve the efficiency of roll flower design and solve the problems of cumbersome design and difficult to modify for
traditional roll flower, according to the principle of constant neutral layer length for the section during the bending process of sheet, a node
coordinate mapping model describing the shape change of the formed section was established, and by analyzing the changing rules of arc
node coordinates for the bent section of sheet in roll forming, taking an arc and a straight line as the smallest voxel unit for the sheet metal
bending, the function relationship between the geometric parameters of target section and the node coordinates on the section was obtained
and a node coordinate calculation formula describing the shape change of the symmetric section when the sheet was bent by the fixed radius
method and the fixed length method was deduced. Furthermore, for the eight-bent angle symmetric section, according to the derived node
coordinate calculation formula, the identification of section characteristics was converted into the input of section parameters, and com-
bined with the parametric design idea, a python script program based on the secondary development of ABAQUS was written to realize the
drawing of various symmetrical section roller pattern, and the rationality of the designed roll flower and the feasibility of the design method
were verified by dimensional comparison.
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Fig. 1 Bending characteristics of linear segment
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Table 1 Relationship between section shape and

number of bending angles for symmetric section
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Fig. 2 Coordinate mapping model of sectional nodes
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Fig. 3 Position orientation of arc in sheet bending

(a) a upward deflection, B clockwise deflection

(¢) a downward deflection, B counterclocknise deflection
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Table 2 Principles for taking values of discriminant variables
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Fig. 4 Schematic diagram of reference-section
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Table 3 Geometric information for bending arc of cross-section
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line segment of section
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Table 5 Expressions of section node coordinates
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Fig. 6 Schematic diagram of cross-sectional dimensions
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Table 6 Calculation of section spread length
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Table 7 Input parameters for roll flower design

Y SHL Feik

ity 1) AR i g 1, -1, -1, 1

YA £ o, 0, 0, 0,

% IR B IR A 0, 6, |6,-6, 1, |6,-6,+6, |

25 IR BL i s £ o, 0, 0, 0,

HABKE FLj . FLj . FLj . FLj . FIj,

B 0, 0, 0,-0,, 0,-0,+0,, 0,-0,+6,+6,

HRPE AR SCHE St T AT A AR A SR, T
ABAQUS Wk EIhfE, 7E4BRIGHM ABAQUS H
U5 T Python JIASFR P!, %A P BEAS 1L i A
FHR A RE S8, SEERMN 1~ 8 /N5 il £ b ) R 0
TR AE Y A ST DL AN TR R 7 SR A6 1 1 2
i, FFmAEEmE 7 i,

LA 6 Atz it 8 25 il £ 0 ) ke R 1), ik
FEIFRITIEE, AR EAA R ST gk 8 iR,

VERERITAS 75X, SR AL Skt 472 ih
RIS, 455455 9 s,



68 B =

VN i 49 5

LN
AN RIEZ L

W 2 B

ARt S A X

?

FLARFLAL T

7 RSB O T R

Fig. 7 Flow chart of parametric design procedure for roll flower
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Table 8 Section size parameters
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Table 9 Bending angle assignment (°)

T SR
o, 1.2, 4.6, 9.9, 16.6, 24.0, 31.4, 38.1, 43.4, 46.8, 48.0

0, 1.9, 7.5, 16.3, 27.3, 39.5, 51.7, 62.7, 71.5, 77.1, 79.0
A 2.5, 9.7, 21.0, 35.2, 51.0, 66.8, 81.0, 92.3, 99.5, 102.0
f, 1.5, 5.7, 12.4, 20.7, 30.0, 39.3, 47.6, 54.3, 58.5, 60.0

N

K H P RR I 5 =Xz il g P Fh 2R AL A SR AE
wnE 8 FiE 9 Fiok

()
E 8 ZnFERALE

(a) ERKEE (b)) E¥iak
Fig. 8 Superimposed roll flower diagrams

(a) Fixed length method  (b) Fixed radius method

(b)
K9 Hep AR AL
(a) EREE (b)) @M%
Fig. 9 Alignment type roll flower diagrams

(a) Fixed length method  (b) Fixed radius method

SR ke bk e nt, ol Rl ek
FEFF SR, 4070 s AR A 0 BN AL BT i i %
BT A= AR AR AL, nlEl 10 s,

()

K10 BUBIREARE AR AL
(a) FUERJE (FLLA 2) (b) bHERIE (Ll 2)
Fig. 10 Roll flower diagrams of formed bottom line offset
(a) Downhill forming ( downhill amount of 2)
(b) Uphill forming (uphill amount of 2)

M 11 ATLUE AR S B SR AE
HifeJm— 1B B TE N 15 36 8 FT /s 19 B BT
T e —2, WEM T AR O SR AR B
e B, PR T A SO IR R A K S EU
B TR AT

ARG FARAR T A SR BT ok 2 il 4R
PR, AR BR T LA LA IR B s, i 12 p



52 4]

BT RAE . MR AES BB ik 69

E 11 AR RS 8E
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Fig. 12 Roll flower diagram with different input parameters
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