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Outer Bending of a Cold Forged Circle Flange
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Abstract
The flange hub is a main component of an automotive steering system. Dimensional precision of the flange hub is very
important for precise control of the steering force. Consequently, the process design for precision forming of a flange hub
is required. The teeth of the flange hub are generally formed by bending. In this study, the formability of flange bending
was investigated using FE simulations. For the optimum process conditions, the flange is bent by movement of an insert
die, and the die angle and bending length are selected as 90° and 4mm respectively.
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Fig. 1 Deform shapes of the bending process for
flange
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(a) Case 1

(b) Case 2
Fig. 2 Bending process design of external diameter
bending
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Fig. 3 Analysis results
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Fig. 4 FE analysis condition with bending punch
angle

Bending length
B (mm)

2
3
4
5

Fig. 5 FE analysis condition with bending length
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Fig. 8 Analysis results for bending punch angle(Stress)

Table 1 Analysis of results of punch angle

Punch angle Forming Eff. Stress Eff.
) load (ton) (MPa) Strain

75 2.48 669 2.42

80 2.51 678 2.46

85 2.63 674 2.17

90 2.67 670 1.32

(b)3mm
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Fig.10 Analysis results for bending punch angle (Stress)
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Fig. 9 Analysis results for bending length
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(c)4mm
Fig.11 Analysis results for bending punch angle(Strain)

(d)5mm
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Table 2 Analysis of results of bending length

Bending Forming Eff. Stress Eff.
length (mm) load (ton) (MPa) Strain
2 6.46 668 2.83

3 2.96 675 1.89

4 2.75 665 1.09

5 2.62 667 1.36




(b)Ronding 1.0

(a) Rounding X

Fig. 12 Deform shapes after bending

Fig.13 Analysis results for bending punch angle

Table 3 Analysis of results of punch rounding
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Fig.14 Analysis results for bending punch angle
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A Discussion on Measurement of
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