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Abstract

The process of aluminum alloy hemispherical shell spinning was simulated by use of the software
of SuperForm/Marc. The change of the shell’s thickness was studied and the effect of the thickness
deviation rate (an important factor for the influence law of deformation) and stress distribution in
the spinning process was analyzed. For the three deviation rates (0 (no deviation), +5% and -8%),
the simulation analysis showed that the deformation of shell increases as the thickness reduction
ratio increases in the process of spinning, and the outer deformation of the shell increases with a
shape of stair; in the meantime, the order of the shell’s deformation was: -8% > 0 > +5%. And the
wall thickness showed a great difference under different deviation rates, and the order of the wall
thickness precision of the shell in the spinning process was: +5% > 0 > -8%.
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Figure 1. The mould setting when spinning is beginning
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Figure 2. Linear velocities along X and Y direction (thickness
deviation rate is 0)
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Figure 3. Spinning roller velocity at condition 2 and 3. (a) Linear velocities along X direction; (b) Linear velocities along Y
direction
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Figure 4. The circumferential stress of flange when spinning is finished a circle. (a) The spinning roller side at
24 s; (b) The mandrel side at 24 s; (c) The spinning roller side at 24.59 s; (d) The mandrel side at 24.59 s; (e)
The spinning roller side at 25.03 s; (f) The mandrel side at 25.03 s
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Figure 5. The stresses distribution when spinning at 24 s. (a) The radial stress at spinning roller side; (b) The radial stress at
mandrel side; (c) The circumferential stress at spinning roller side; (d) The circumferential stress at mandrel side; (e) The
axial stress at spinning roller side; (f) The axial stress at mandrel side; (g) The shearing stress on r-6 plane at spinning roller
side; (h) The shearing stress on r-6 plane at mandrel side
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Figure 6. The effective strain distribution at condition 1
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Figure 7. The fault plane shape and deformation distribution at condition 1
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Figure 8. The fittability at condition 1. (a) The location of 5 points; (b) The distance between different point and the centre
of sphere; (c) The gap space between B and the mandrel
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Figure 9. The fault plane shape and deformation distribution at condition 2
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Figure 10. The fittability at condition 2. (a) The distance between different point and the centre of sphere; (b) The gap space
between B and the mandrel
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