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ABSTRACT

In this paper, the geometric process characteristics of streamlined surface parts are
firstly summarized and sorted out, and then a three-dimensional model of typical blades
is established, and the three-axis machining process design and CNC tool path design
of typical blades are CNC milled. According to the multi-axis CNC machining of blades
The characteristics of a reasonable process route are formulated, and the UG is used to
simulate the tool path, and finally the machining experiment is carried out to complete
the CNC milling of the typical blade.

Streamlined parts are a type of general free-form surface, which are generally
complex and difficult-to-machine thin-walled parts. Its wide application and key role
in the aerospace and energy power fields. The blade geometry has an important
influence on its performance and determines its The importance of processing accuracy
and manufacturing quality. Therefore, to study the processing process and processing
methods of such parts, and to improve the processing efficiency and quality, have a
great role in promoting aeroengines and ship power. The blade parts are generally
streamlined surfaces, large space torsion, and difficult to process. Precision casting and
forging and CNC machining techniques are the main methods of this type of parts.
During the modeling process, errors will be introduced due to the different curve and
surface fitting methods , Select the appropriate transmission specification can reduce
the model error. Almost all of its geometric features are spatial torsion thin-walled
features. Chattering and deformation should be considered first in the processing of
such parts, and the search for efficient and high-quality cutting parameters is the core
of the research on the processing technology of such parts; the clamping methods and
The clamping force will have a greater impact on the accuracy of the parts; according
to the experiment, it is found that multi-axis linkage CNC machining can be installed
and positioned at one time, which greatly reduces the effect of repeated positioning
errors, and can make the cutter shaft cut at an appropriate angle relative to the
machining surface Get better processing quality and cutting efficiency. The processing
methods and process parameters of streamlined surfaces are concentrated in the NC
programming process, and a more comprehensive tool path generation algorithm and
post-processing method are the embodiment of the processing technology.

This paper analyzes the advantages and disadvantages of various processing
schemes through the description of the conventional processing of blades and the
theoretical analysis of the processing technology, discusses the reasonable generation
of processing paths, and uses UG software to achieve the above process.

Key words: Streamlined surface; Freeform; Blade; CNC Machining; Simulation
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