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The Effects of Forming Depth and Feed Rate on Forming
Force of Backward Flow Forming

Kyoungo Nam* - Sungho Yeom* - Hyuksun Kwon** - Sungin Hong***

ABSTRACT

The flow forming has been used to produce long thin walled tube parts, with reduced forming
force and enhanced mechanical and surface quality for a good finished part, compared with other
method formed parts. So flow forming technique is used widely in industrial production. Especially
spinning and flow forming techniques are used frequently in automotive, aerial, defense industry. In
this paper, finite element method analysis of three-roller backward flow forming of a workpiece is
carried out to study effects of forming depth and feed rate on forming force. The axial and radial

forces on several forming depth and feed rate conditions are obtained.
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Fig. 1 FE Model for Backward Flow Forming
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Fig. 2 Geometry of Roller and Workpiece
Table 1. Dimensions of Roller and Workpiece
Workpiece
Inner diameter(mm) : Id 60
Wall thickness(mm) : ¢ 6
Initial length(mm) : L 44
Roller
Diameter(mm) : D 264
Tip radius(mm) : R 5
Lead angle(®) : a 30
Smooth angle(®) : G 10°
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Table 2. Conditions of FE Analysis

Backward flow forming type
15
Feed rate(mm/rev) 12
1.0
0.5
4024 mm)
Thickness reduction(%) 30(1.8 mm)
20(1.2 mm)
Coulomb friction coeff. 0.2
Workpiece material Al 5052
Roller, Mandrel Rigid body
RPM(rev/min) 60(6.28 rad/sec)

3 2ot % D&

31 7Fgdloldl] e 4¥E vl
7hEgold mE A3Y v¥iag A T
olF&E FNA 20, 30, 40%2] 7HE ol o

d FYREHY A4S FAR FE% Wy

Forming Force(kN)

Forming Force(kN)

Forming Force(kN)

20+

Axal Direction Feed Rate : 0.5 mm/rev ||

-~ 2.4mm{40%)
—o— 1.8mm({30%)

—— 1.2mm(20%) .)'.‘.’I-.‘."—'

/ Radial Direction |
—0—2.4mm(40%)
—0—1.8mm(30%)
. —0— 1.2mm(20%)

T T T T T T T T T T T

—
0 5 10 15 20 25 30
Stroke(mm)

(@ Feed Rate 05 mmyrev

25 4

[N]
o

Axiaj Direction Feed Rate : 1.0 mm/rev

—— 2.4mm(40%)

—o—1.8mm(30%)
—— 1.2mm(20%)

-
[

-
(=]

(3]

Radial Otrection

. —0—24mm@a0%) |
—o—1.8mm(30%)
—o—1.2mm(20%)

T T T T T T T T T

0 5 10 15 20 25 30
Stroke(mm)

(b) Feed Rate 1.0 mmyrev

254

N
(=]

Axial Direction Feed Rate : 1.2 mm/rev
—o—24mm(40%) g

—e— 1.8mm(30%)
—o- 1.2mm(20%)

-
[

-
o

el

(1]

—0—24mm(40%)
—0—1.8mm(30%)
- 1.2mm(20%)

T T T T T T M T T T T T

0 5 10 15 20 25 30
Stroke(mm)

() Feed Rate 1.2 mmyrev



20 HE32 - g48

J

AN - BH0l R TP

304  AxialDirection [ Feed Rate : 1.5 mm/rev

—&— 24mm{40%)
~e— 1.8mm(30%)
254 —e—1 )

[N]
o

-
=3

Forming Force(kN)
@

Radial Direction |,
—0—2.4mm(40%)
—Oo—1.8mm(30%)
~— 1.2mm(20%)

T T T T T T T T T T T
0 5 10 15 20 25 30

Stroke(mm)

(d) Feed Rate 1.5 mmyrev

Fig. 3 Comparison of Forming Force with each
Forming Depth in Feed Rate at (@ 05
mmjrev, (b) 1.0 mmrev, (©) 1.2 mmfrev, (0
1.5 mmyrev
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Fig. 4 Comparison of Forming Force with each Feed
Rate in Forming Depth at (@) 20%(1.2 mm), (b)
30%(1.8 mm), (c) 40%(2.4 mm)
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Fig. 5 Comparison of Forming Force with each Feed
Rate and Forming Depth
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