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Effects of process parameters on spinning stability of
nickel-based alloy thin-walled tube
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Abstract: The effects of process parameters on the stability of spinning were studied to achieve the power spinning of
nickel-based alloy thin-walled tube with diameter-thickness ratio of 1 400. The numerical simulation model of the
spinning of extra-thin-walled tube with high diameter-thickness ratio was established, the effects of process parameters
such as the spindle speed and the spin roller feed rate, on the spinning deformation stability were analyzed. The
rheological regulation of the metal material was discussed. A tube with diameter-thickness ratio up to 1 400 was spun
with the conclusion of numerical simulation. The results show that, with spindle speed of 160 1/min, spin roller feed rate
of 40 mm/min, spin roller fillet radius of 6 mm, thinning rate of 30%, clearance ratio of 5%, a uniform mold-lock ring is
generated on the inner wall of the tube in the spinning process. The directional flow and deformation of local materials in
load restriction maintains the stability of the extra-thin-walled tube in the spinning process.
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Fig. 2 True stress—strain curve of C-276
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Table 1 Mechanical properties of C-276

Elastic . . Limit of = Tangent
Poisson Density/ L
modulus/ ratio (kem ) yielding/  modulus/
MPa & MPa MPa
205 000 0.307 8 890 343.5 79 000
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Fig. 3 Effects of spin roller feed rate on drum height
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Fig. 8 Mold-lock ring in simulated result
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Table 2 Process parameters

Diameter of Spin roller
core mould, fillet radius,
d/mm 7/mm

557 6 180 4 40

Spindle Spinning Spin roller
speed, path, feed rate,
v/(emin'')  m  f(mmmin’)
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