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Comparison of Forming Force on Forward and Backward
Flow Forming for Combustion Chamber

Kyoungo Nam* - Cheonhwey Cho** - Sungin Hong***

ABSTRACT

The flow forming has been used to produce long thin walled tube parts, with reduced forming
force and enhanced mechanical for a good finished part, compared with other method formed
parts. Especially, the flow forming is suitable for making high precision thin walled cylinders,
such as rocket motor cases, combustion chamber, hydraulic cylinders and high-pressure vessels
and so on. In this paper, finite element analysis of three-roller forward and backward flow
forming for combustion chamber is carried out to study effects of forming depth and feed rate
on forming force. The axial and radial forming forces of forward flow forming on several

forming depth and feed rate conditions are compared with those of backward flow forming.
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Fig. 1 Geometry of Roller and Workpiece

Table 1. Dimensions of Roller and Workpiece

Workpiece

Inner diameter(mm) : Id 60
Wall thickness(mm) : t 6
Initial length(mm) : L 44
Roller

Diameter(mm) : D 264
Tip radius(mm) : R 5
Lead angle(®) : a 30
Smooth angle(®) : B 10

Table 2. Conditions of FE Analysis

Backward
Type Forward

15
Feed rate(mm/rev) 1.2

1.0

40(2.4 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)
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Feed Rate : 1.0 mm/irev

Axia Direction

2541 —=—24mm@0%)
—e— 1.8Mm(30%)
——1.2mm(20%)

20

Forming Force(kN)

Radial Direction |
—C— 2.4mm(40%)
=0 1.8mm(30%)
—0— 1.2mm(20%)

. ————7 R T
0 5 10 15 20 25 30

Stroke(mm)

Fig. 2 Forming Force at Feed Rate 1.0 mmrev
on Backward Flow Forming
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Fig. 3 Forming Force at Forming Depth 20%(1.2
mm) on Backward Flow Forming
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Fig. 4 Comparison of Forming Force in the case
of Backward Flow Forming
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Fig. 5 Forming Force at Feed Rate 1.0 mmrev
on Forward Flow Forming
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Fig. 6 Forming Force at Forming Depth 20%(1.2
mm) on Forward Flow Forming
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Fig. 7 Comparison of Forming Force in the case
of Forward Flow Forming
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Fig. 8 Comparison of the Axial Forming Force with
each Feed Rate and Forming Depth
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Fig. 9 Comparison of the Radial Forming Force with
each Feed Rate and Forming Depth
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