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Spinning of Cylindrical Al Alloy Part with Curvilinear Generatrix

ZENG Xiang-dong

(Xi'an Space Engine Factory, Xi'an 710100, China)

ABSTRACT: In order to machine 3 mm thick large-size cylindrical Al alloy part with curvilinear generatrix followed by
straight-walled section, power-conventional spinning combination method supplemented with heat spinning via horizontal CNC
spinning machine was explored through process tests, namely, power spinning of the conical curve section at the small end fol-
lowed by multi-pass heat conventional spinning. It has been proved that power-conventional spinning combination method is
feasible for the machining of large-size Al alloy cylindrical parts with cone-curved profile. Part blank design, necking amount of
conventional spinning and part expanding are primary factors affecting the success of the above spinning processes.
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Fig.1 Structure of cylindrical part
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Table 2 Coordinate values and wall thickness data of different points of blank inner profile during spinning (local data)

9= 1 2 3 4 5 6 7 8 9

X 0 7.82 21.07 3433 47.60 60.89 74.19 87.51 100.83
Y, 3240 32622 32998  333.64  337.19 340.64 343.98 347.22 350.35
5 4.8 4.8 4.8 4.8 48 4.8 4.8 4.8 48

a 15863 15863 15426  14.982  14.541 14.102 13.664 13.228 12.793
X, 0 1456  39.546  64.546  89.546 114546  139.546  164.546  189.546
Y, 32400 32622 32998  333.64  337.19 340.64 343.98 347.22 350.35
5 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65 2.65
a 8.681 8.681 8.446 8.207 7.969 7.732 7.495 7.259 7.023
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Fig.3 Conical cylindrical blank for spinning
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Fig.5 Failure of power spinning
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