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Design and Research of a Loading and Unloading Manipulator for Lathes
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Abstract: To address the problems of high labor intensity and low production efficiency in manual loading and unloading operations
for CNC lathes, a gantry-type automatic loading and unloading manipulator driven by pneumatics was proposed and designed. The
overall technical scheme of the manipulator was analyzed. A method combining pneumatic technology with a precision mechanical
micro-adjustment device was adopted to solve the precision challenge of chuck centering. A mechanically jointed rodless cylinder
was selected to achieve multi-position positioning in the horizontal direction. Key structures such as the hand, wrist, straight arm,
horizontal arm, and support frame were designed in detail. Calculations and verifications were carried out for the gripping force of
the pneumatic gripper, the load capacity of the swing cylinder, the transmission of the micro-adjustment device, and the strength
and stability of the support frame. The results show that the designed manipulator has a reasonable structure, meets the positioning
accuracy requirements, and has a low cost, which can provide a reference for the automation upgrade of CNC lathes.
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