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The Effects of Forming Depth and Lead Angle on
Forming Force of Shear Spinning

Sungho Yeom* - Kyoungo Nam* - Hyunjin Park* - Sungin Hong**

ABSTRACT

The shear spinning has been used to produce thin angled cone of parts, with reduced forming
force and enhanced mechanical and surface quality for a good finished part, compared with other
method formed parts. So shear spinning technique is used widely in industrial production.
Especially shear spinning and flow forming techniques are used frequently in automotive, aerial,
defense industry. In this paper, finite element method analysis of shear spinning for a cone shape
workpiece is carried out to study effects of forming depth and lead angle on forming force. The

axial and radial forces on several forming depth and lead angle conditions are obtained.
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Fig. 1 FE Model for Shear Spinning

Fig. 2 Geometry of Roller and Workpiece

Table 1. Dimensions of Roller and Workpiece

Workpiece

Mandrel angle(®) : 0 16
Wall thickness(mm) : ¢ 6
Initial length(mm) : L 44
Roller

Diameter(mm) : r 25
Tip radius(mm) : R 5
Lead angle(®) : a

Smooth angle(®) : S8 10
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oMz FE(Coulomb) vHEASF 025 AE&3}
Aok 29 W=Ye A (rigid body)Z 718
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Table 2. Conditions of FE Analysis 'é" * Ra s s SN
5 Radial Direction Axial Direction
Shear spinm'ng B 10 -0——1.§mmgg://:; ::.immgg:;
Feed rate(mm/rev) 1.0 ! | o ammigow) |- zammon)
20 0 T T T T T T T
25 [} 2 4 8 8 10 12
Lead angle (o) 20 Stroke(mm)
35 {b) Lead Angle 25 degree
40(2.4 mm) 50
Thickness reduction(%) 30(1.8 mm)
Coulomb friction coeff. 02 2 4 Y
Workpiece material Al 5052 37T 1 . r"’*_ *""*""“:i_
Roller, Mandrel Rigid body kS
. 20
RPM(rev/min) 60(6.28 rad/sec) g l o— il Diroction
’s —0— 1.2mm(20%}| i 1.2mm{20%)
& 1g —a— 1 8mm(30%) —&— 1.8mm(30%)
{ —&— 2.4mm{40%)| e 2 4Amm{40%
3 #nt % & ’
0 2 4 5 8 10 12

Stroke(mm)

31 71330l e 434 vin (©) Lead Angle 30 degree
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o ‘g Radial Direction Axial Direction
5 5 4 —0— 1.2mm(20%)| —m— 1.2mm(20%)
§ B 10 —0-—1.8mm(30%)| —@— 1.8mm(30%)|
s —4— 2.4mm(40%)) e 2. 4mm(40%)
=
&
£ 0
§ Radial Direction Axial Direction T T T | S A
= o] O 1.2mM(20%) | — B 1 ZMM(20%) 0 2 4 8 8 10 12
—0— 1.8mm(30%) a1 Bmm(30%) Stroke(mm)
—A— 2.4mm(40%, —A— 2 4mm(40%
(d) Lead Angle 35 degree
T T T T T T T
0 2 4 6 8 10 12
Stroke(mm)

Fig. 3 Comparison of Forming Force with each Lead
(a) Lead Angle 20 degree Angle in Forming Depth at (@) 20 deg, (b) 25
deg, (¢) 30 deg, (d} 35 deg
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Fig. 5 Comparison of Forming Force with each Lead
Angle and Thickness Reduction
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