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Design of lifting mechanism for installing and uninstalling robot of warp shaft of warping machine
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Abstract: According to the use requirements of the installing and uninstalling robot of warp shaft of warping machine, a design proposal
of internal warp shaft lifting mechanism of robot is put forward. The warp shaft lifting mechanism is one of the core mechanisms of the robot.
It is responsible for transporting warp shaft inside the robot. The machine uses high-precision screw nut to drive, on which the wire rope clip
is installed to clamp the warp shaft. There is a problem that the large weight may lead to bending deformation that the precision of screw nuts
will get lower, and nuts rotating after screws is another problem. In view of these problems, a design plan is proposed. It is to install the
screw into the carriage and a pair of deep groove ball bearings added to both sides of the nuts as a leading wheel in contact with the inner wall
of the carriage, which not only solve the problems above and improve the stress situation. For the better effect of clamping between the wire
rope clip and the warp shaft, and protection on the inner bevel gear flank at the top of the warp shaft, which is in a direct contact with the
wire rope clip, the cone angle of the inner tip bevel gear at the top of the warp shaft is simulated to design the top of the wire rope clip as a
circular truncated cone with a dip angle. The reliability of design on the top of the wire rope clip is validated by checking on ANSYS
Workbench.
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