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No.lI roller S Roller
r _ Initial pipe Outer diameter :

7/} 100.0 mm
Clamp Tip radius : 8.0 mm
ﬂ : . ' Initial pipe

0 s - Outer diameter :
Z . b 120.0 mm
Q\q" Wall thickness :
No.2 - 1.5 mm
roller Revolution speed :
112.0 150 rppm~600 rpm No.l roller

(a) Dimensions of roller and initial pipe

No.1 roller

(a) Forming by one roller (b) Forming by two rollers
No.2 roller (Np=1) (Np=2)
50.0 Formed pipe .
(b) Dimensions of finished pipe 120°

No.I roller | = No.1 roller
i €  Enlarged view of A
i Ist path
- . -

o TR S = S and path Pipe
T S ~ Clamped end face ;
I B . pec © S0

o ay “!7{ "= %, N-th path fixed boundary condition E(])].gr
. p— ——23 Finishing path
1—"}:‘”‘”/ 288N 47N 7] 55

z
(c) Locus of No.1 roller in -z plane (c) Forming by three rollers (Np=3)
Fig. 1 Schematic illustration of necking process Fig. 2 Initial model for finite element analysis
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Table 1 Forming conditions

Number of | Radial pitch Axial lead
rollers Np P/ mm L/mm
1 24 8.0, 10.0, 12.0, 15.0
1.6 6.0, 12.0, 24.0, 30.0
24 6.0, 12.0, 20.0, 24.0, 30.0
2 3.0 6.0, 12.0, 16.0, 24.0
5.0 6.0, 12.0, 16.0
7.0 6.0, 12.0, 16.0
3 24 24.0, 30.0, 36.0, 45.0

Table 2 Mechanical properties of initial pipe

Young’s modulus : 210.0 GPa

Poisson’s ratio : 0.3

0.2% proof stress : 230.0 MPa

n value : 0.250

Flow stress : &= 280.0 £0.250 + 110.0 MPa
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Experimental result Simulation result
(a) L=6.0mm

Experimental result Simulation result
(b) L=30.0mm

Fig. 3 Appearance of formed pipe (P=2.4mm)
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(b) L=16.0mm, z;,=110.0~115.0mm

Fig. 4 Transition of curvature distribution in cross section
at z=z,=117.0mm (P=7.0mm, r=45.6mm, simulation
result)
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Fig. 5 Distribution of peripheral stress o, and longitudinal stress a; in
cross section at z=z;=115.0mm {P=?(,(]mm, rp=45.6mm, simulation result)
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