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A study on Flow Process of Roller on Contact Sheet in Shear Spinning

Kim Man-soo

Summary

The mechanism on the power of shear spinning and shear spinning process have been defined and formulated,
these being shear strain, shear strain rate, specific energy and tangential force. An experimental technique to study
metal ﬂo.w in shear spinning has been described. The techniques involved in manufacturing a good product having
been developed through long experience by trial methods. Because of the succes obtained so far in many applications
and with materials of widely varying properties, it is quite apparent that power spinning is very promising process. In
recent year power spinning has been playing a very important role in the manufacturing of aircraft components of
various forms, with rigid specificatiops for dimensional accuracy, strength, finish, etc. While some deviation from this
rule is possible, the best product is usually obtained at sine law condition. While many phasis of the spinning process
have begn under investigation, emphasis was placed on spinnability, and the work reported herein was carried out as
a facet of long-range program of shear spinning research, but with an aim toward an expedient solution to this phase

of the over-all problem.
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Fig. 1. Deformation in process.
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of material spun.
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Fig. 3. Effect of ‘8 on spinnability.
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Table 1. Spinnability test data for 6061-0 aluminum.

Spindle Axial feed Thickness at Height of Correct
Part No. RPM IPM fracture Spun cone thickness
inches inches inches
E-1 400 12 0.038 3.30 0.057
E-2 400 12 0.049 .3.43 0.052
E-3 400 12 0.044 ‘ 3.23 0.060
E-4 400 9 0.059 3.46 0.051
E~5 400 12 0.055 3.49 0.050
E-6 400 15 0.054 3.55 0.048
BE Sine kAo }3 o] 5 AT pRsled o R= USSR (5)
Sko] Fol st 0.17 + 4o
K Te R ; limiting reduction of thickness in
T PN w) spinning percent
q ; Tensile test reduction of area at
T, ; Sine law® thichness fracture percent
Tw ; measured ”
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Table 2. Spinnability and tensile data.

'Pmportioml True True Strain Tensile . o Spinning
Material SOBQ@J]D stress tensile breaking i?? [25, hardening R at Sp'm;zb”"y elongation
PSI stress Stress exporent fracture %E= R
PSI PSI Log s train TR
at UTS 1
HO00-H14
Aluminum 35 14,400 18,800 33,800 16.6 0.059 66.5 80 400
6061-0 :
A luminum 33 8,400 22,000 39,100 26.0 0.166 62.9 80 400
6061-4
Aluminum 58 16,700 44,600 56,200 25.9 0.199 42.2 76 317
6061~ T6
Aluminum 93 42,500 52,500 65,800 14.4 0.108 39.5 71 245
2024-0
Alumi num 58 11,800 43,500 51,600 18.2 0.138 30.3 70 233
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