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Fig. 1 Deformation zone and stress-strain

state during cylindrical backward spinning
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Fig. 2 Schematic diagram of local load
during cylindrical power spinning

(a) —Circumferential section; (b) —Axial section
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Fig. 3 Stressstrain state in zone F
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Table 1 Experimental results

First spinning pass

Billet wall

Second spinning pass

Third spinning pass

Sample thickness

Reduction Billet Reduction Billet Reduction
/ mm vatel % Results State rate/ % Results ctate vatel % Results
Upset 4.0 23 4 ) Cracks on Solution heat 30. 1 Cracks do
billet inner surface treatment not develop
U pset Cracks on
billet 4.0 3L.3 inner surface
U pset Cracks on
billet %0 35.7 inner surface
U pitet 2.5 42.3 Cracks
billet : : .
Upset 7 5 32,7 Good Solution heat 30.7 Good Solution heat 285 Good
billet treatment treatment
Ext?usi()n 50 34.0 Good Solution heat 30.9 Good Solution heat 32.0 Good
billet treatment treatment
Ext.rusion 50 31.0 Good Solution heat 33.3 Good Solution heat 43 4 Good
billet treatment treatment

Extrusion
billet 5.0 29.1 Good
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Fig. 5 Microstructures after first spinning

pass( after solution treatment)

(a) —Outer layer; (b) —Inner layer
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Fig. 4 Morphology of crack on the inside surface
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Fig. 6 Microstructures after second spinning

pass( after solution treatment)

(a) —Outer layer; (b) —Inner layer
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Fig.7 Microstructures after third spinning

pass( after solution treatment)

(a) —Outer layer; (b) —Inner layer
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Effects of plastic deformation inhomogeneity on process of

cold power spinning of Ti 153

SHAN Debin, TONG Wenrzhou, XU Yi, LU Yan

( School of Materials Science and Engineering, Harbin Institute of Technology,

Harbin 150001, P.R.

China)

[ Abstract] The effects of plastic deformation inhomogeneity on spinnability and forming quality of T+ 153 during the process of

cold power spinning were studied. The results show that the inhomogeneity of plastic deformation is mainly caused by local load. The

formation of cracks and the inhomogeneity of the crystal size on the inside and outside surface are brought out by the inhomogeneity of

plastic deformation. In order to avoid the cracks in cold power spinning, the reduction rate of 30% ~ 40% in the first spinning pass is

adopted, and total reduction rate of more than 60% is achieved to reduce the inhomogeneity of the microstructures.
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