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Design of Forming Roll using FEM

Hyung-Joon Yoon,(Mech. Eng. Dept., KYU) Young Sik Yoon(Mech. Eng. Dept., KYU)

ABSTRACT

In this paper, multi-pass roll forming process is simulated with a commercial FEM software. From these

simulations, detects like excessive thickness decrease were estimated. And effects of springback, idle roll

without force, and self-contacts between materials were also predicted. As a result, the defects of the forming

process and the numbers of the roll pass can be decreased. And these analyses will be able to design the

optimal roll forming process.

£ X %(Roll Forming), F 3 8.4 ¥ (FEM, Finite Element Method), SHAPE-RF
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Fig.1 Component of slide rail module
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Fig.2 Section of roller
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Table 1 Material properties

Young's modulus (GPa) 210
Yicld strength (MPa) 255 Fig. 4 Arrangement of pass
Ultimate tensile stress (MPa) 353
Poisson's ratio 0.3
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Table 2 Condition of work

el | E9 g8 £

T aze| o |18 a5 oz
=7 za) o
m/min mm m/min mm

1 2.5 1.95 7 2.5 2
2 3.0 1.95 8 3.0 2
3 3.5 1.95 9 3.5 2
4 4.0 1.95 | 10 4.0 2
5 4.5 1.95 11 4.5 2
6 5.0 1.95 | 12 5.0 2
= = = =
29,50 an |28 ane| an
zd RRE: 1 0
| m/min mn m/min mm
13 2.5 2.05 | 19 2.5 2.1
14 3.0 2.056 | 20 3.0 2.1
15 3.5 2.05 | 21 3.5 2.1
16 4.0 2.05 | 22 4.0 2.1
17 4.5 2.05 | 23 4.5 2.1
18 5.0 2.05 | 24 5.0 2.1
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Total effective strain, Longitudinal strain, Thickness # 3}
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Fig.5 Thickness

e 1

Fig.7 Longitudinal strain

Table 2 9 2§} F3iol 2§ Algeold 23&
Table 3 o gzjstalct.
Table 3 The result of analyses

Thickness Total Lon itudir‘xal
gz Likaass effective griud
. strain
(inm) strain

7 5.16E-01 1.67E4+00 3.00E-02
8 5.17E-01 1.60E+00 2.88E-02
9 5.20E-01 1.59E+00 2.78E-02
10 5.22E-01 1.66E+00 2.58E-02
11 5.24E-01 1.66E+00 2.90E-02
12 5.28E-01 1.52E+00 2.61E-02




19 5.28E-01 2.20E+00 2.91E-02
20 5.26E-01 1.59E+00 2.77E-02
21 5.31E-01 1.52E+00 2.64E-02
22 5.34E-01 1.49E+00 2.66E-02
23 5.37E-01 1.43E+00 2.63E-02
24 5.39E-01 1.35E+00 2.65E-02
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