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Abstract

Abstract

With the development of advanced manufacturing technology, the amount of
using high-hardness material and precision cutter has increased, and CNC tool
grinding machine has become the most forward equipment of cutter manufacturing
technology. The research on special cutter grinding is a critical part of the developing
of CNC tool grinding machine. It is mainly carried out on the flank face, especially
for the grinding of the cutting edge of the planar inserts with zero rake angle and
multi-linear edge. At present, the grinding software of the planar inserts is expensive
and protected by manufacturers abroad, so it is very essential to research CNC tool
grinding machine and its matching software. The modeling and CNC grinding of the
planar inserts with various linetypes were deeply studied. The grinding software of
the planar inserts was designed, and the functions of measuring and grinding for the
planar inserts were realized.

The main contents of this thesis are as follows:

1. The related grinding process and mechanism of NC grinding were briefly
introduced.The thesis analyzed the mechanical structure of CNC four-axis tool
grinding machine and its main technical parameters. In order to measure the cutting
edge of planar inserts, a structure designed with plate was presented.

2. Ways of obtaining the cutting location of the planar inserts with various
linetypes were studied.The correct mathematical models were established. Envelope
method of flank face on cutting edge and the effect of parameter selections on
machining dimension were analyzed.

3. The principles of 3D simulation on grinding inserts were studied. With the
help of UG /GRIP, tool-path data was read from the file and the process of NC
grinding was simulated. Entity modelings of the inserts were obtained by Boolean
operation in virtual environment, and the basis was presented for analyzing accuracy
of the models.

4. Macro programming of NC grinding were developed by using C++ Builder
and FAGOR 8040 system.The programs have the functions of measuring and
judging of grinding depth between rough grinding and fine grinding. The generation
of On-line measuring and machining program were realized rapidly.Comparing the
measuring of cutter edge between spherical probe and measuring plate, the
advantages of measuring plate in accuracy and efficiency were analyzed.

5. The testing results verified that the functions of the grinding software could
meet requirements of the client, and they also evaluated the reliability and efficiency
of software.

Keywords. Inserts; Grinding; Cutting Location; On-line Measuring; Boolean
operation
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