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The Design and Implementation of a Scaled-down Tower Crane
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Abstract

The aim of this project is to design and implement a scaled-down tower crane
that can grab and move objects to the specific destination. In order to ensure the
accuracy and freedom of operating mechanism, most of mechanical parts are made in
accurate specification and combined with parts made by 3D printer to assemble the
mechanism. In addition, a stepper motor driver is designed and implemented in this
project. By integrating these materials and techniques, a mechanism which possesses
the functions of a tower crane is completed.

In this project, an 8051 single-chip microcontroller is employed to drive three
stepper motors to fulfilled the functions of hoist, crane and claw. The stepper motors
control the movement of the electromagnet arm (back and forward, left and right, up
and down), and use the linear bearings with dock to help driving the electromagnet, in
such a way to move objects accurately within the specific area. In future, we hope the
method and the concept of this project can be used in mechanical arms or mechanical
equipments that need precise operation.

Keyword :

single-chip microcontroller, drive circuit, electromagnet, stepper motor, tower crane.
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