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Abstract

The application of gantry milling machine in machine tool industry is more
common. With the development of science and technology, there are higher
requirements for the machining accuracy, stiffness, span and efficiency of gantry
milling machine. The design method of traditional gantry milling machine needs to be
improved. In the design of the new gantry milling machine, the design of the
crossbeam is particularly critical, and its structural characteristics directly affect the
performance and force of the milling machine. The clamping mechanism can be
applied to the design of the crossbeam, which can effectively ensure that when the
cutting and cutting actions are carried out, the vibration or offset of the machining
workpiece or machine tool parts will not be caused by the intervention of the force or
the weight of the cutting tool itself. Thus, the accuracy and stability of the machining
workpiece of the gantry milling machine can be greatly improved, and the safety
accident of the milling machine operation can also be reduced to a certain extent. In
the traditional design method, experience and analogy are the main two main design
methods. For large steel structures such as beams, the design of structural stiffness
and strength is the most commonly used method. Under the background of this
industry, this paper mainly designs the clamping mechanism of the beam in the gantry
milling machine, the main contents are as follows:

In the first part, the background and significance of the selected topic are
introduced, and the research status of beam structure and beam clamping mechanism
of gantry milling machine is analyzed.

In the second part, the overall structure and design mode of the beam clamping
mechanism of the gantry milling machine are analyzed, and how to take into account
the efficiency and safety of the actual clamping mechanism is emphasized by using
the mechanical clamping mode to solve the problem of efficiency and safety in the
actual clamping mechanism.

The third part is mainly about the design and calculation of the beam clamping
mechanism of the gantry milling machine, including the check of motor power, the
design of worm reducer, the design of spiral drive part, the check of clamping force
and so on.
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