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Design of Automatic Winding Device for Spiral Sheath
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ABSTRACT: The work aims to propose an automatic winding device for the spiral sheath, in order to improve the wind-
ing efficiency of the spiral sheath and reduce the labor intensity. The proposed device consisted of a clamping rotation
mechanism and a guide mechanism. The clamping mechanism realized the fixing of the pipe segment through pneumatic
control and the rotation of the pipe segment through coaxial transmission. Under the restriction of the guide mechanism,
the spiral sheath completed the automatic winding by means of spiral transmission. The finite element analysis method
was used to analyze the deformation of the pipe segment during the clamping of the jaws, which provided a basis for
whether the clamping mechanism caused damage to the pipe segment. The test results showed that the device could com-
plete the winding of the spiral sheath for the straight pipe segment with a diameter of 6-14 mm. Under the condition of
ensuring the winding quality, the winding efficiency was increased by 7.2 times compared with the manual winding. The
design of this device realizes the automatic winding of the spiral sheath in the straight pipe segment, reduces labor costs
and improves the production efficiency of spiral sheath winding.
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Fig.1 Structure of winding device for spiral sheath
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Fig.2 Winding mechanism structure
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Fig.5 Device control system
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Tab.1 Time control of several sheaths
t/s P/mm L/mm
2.7 8 160
2.7 12 240
4 8 240
5 8 300
4
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Fig.6 Control flow of overall system 0.35
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Fig.8 Maximum displacement change of 6-14 mm
pipe segment
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Tab.2 Hand/machine winding results
L/mm t/s 1% t/s 1%
240 2150 100 300 100
160 1505 100 240 100
100 950 100 190 100
60 620 100 130 100
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