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Table 1. Geometryof the rollers in flow forming process

Su (ui= ui)l |

initial thickness geometry of roller roller setting
(mm) a O | B8O r (mm) (mm)
Z roller| 25 8 6 1.825
3 |Y roller] 30 8 5 0.885
X rollerf 30 8 4 0.65
Z roller; 25 8 6 2.325
4 Y roller] 30 8 5 0.985
X roller] 30 8 4 0.65
X roller
R o
: l

Se (du n>0, t=f,)

S (t=1)

=

Se (8u n>0, t=f,)

mandre]

Fig. 1 Schematic representation of the flow forming and the boundary conditions
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Fig. 2 The element mesh distribution in the plane of the tube
a) initial thickness of 3mm, b) initial thickness of 4mm
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Fig. 3 Deformation of the work piece representing grid formation with initial tube thickness
a) 3mm after deformation, b) 4dmm after deformation
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Fig. 4 Material points tracking. with initial tube t;hickness
a) initial positions, b) after deformation (3mm), c) after deformation (4mm)

= .74000E-05
B= .25937 30.00 -
C= 51874
25.00 D= .77811
E= 1.0375
F= 1.2968
G= 1.5562
H= 1.8156 2500 -
20.00 -
)G 20.00
15.00 -
15.00 -]
10.00 ; T ! T 10.00 RN T
35.00 40.00 45.0 35.00 40.00 45.00
a) b)

Fig. 5 Contoyr plot of effective plastic strain distribution obtained with
a) initial thickness of 3mm, b) initial thickness of 4mm
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Fig. 7 Effect of reduction in thickness on effective plastic strain distribution
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Fig. 8 Contour plot of effective plastic strain rate distribution obtained with initial thickness
of 3mm in case of a) Z roller, b) Y roller, ¢) X roller and initial thickness of 4mm in case of

a) Z roller, b) Y roller, ¢) X roller
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Fig. 9 Contour plot of r direction normal stress distribution obtained with initial thickness of
3mm in case of a) Z roller, b) Y roller, ¢) X roller and initial thickness of 4mm in case of a)

Z roller, b) Y roller, ¢) X roller
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Fig. 10 Contour plot of z direction normal stress distribution obtained with initial thickness of
3mm in case of a) Z roller, b) Y roller, ¢) X roller and initial thickness of 4mm in case of a)

Z roller, b) Y roller, ¢) X roller
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Fig. 11 Contour plot of rz direction shear stress distribution obtained with initial thickness of
3mm in case of a) Z roller, b) Y roller, ¢) X roller and initial thickness of 4mm in case of a)
Z roller, b) Y roller, ¢) X roller
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