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CNC MACHINES: PROCESSING DESIGN AND PROGRAMMING

Kolodii O.S., Candidate of Technical sciences,
Lemeshchenko-Lagoda V.V.,ESP Teacher

Dmytro Motornyi Tavria State Agrotechnological University,

Problem setting. Nowadays the industrial automation is gaining its popularity.
Thanks to the automation of technological processes, it is possible to remove workers from
direct participation in production processes, and use the latter only to check the size of
finished products or for the automatic equipment maintenance.

Due to the high concentration of basic operations, working conditions and economic
indicators of production are significantly improved.

Automation of production processes is associated with the release of a number of
automatic devices. In mass production, these devices are specialized. In serial production it
IS necessary to use universal automatic devices that require readjustment, which causes
more non-production time.

Therefore, in recent years, more attention is paid to the "flexibility” of automatic
equipment, achieved through the widespread use of the principles of aggregation and
software control, which leads to a gradual complication of the design.

Numerical program control (CNC) has become a universal tool for machine control.
It is used for all groups and types of machines.

Findings. The most important task due to the growth of labor productivity in
mechanical engineering is to reduce the complexity of machining processing of details.
The main way to solve this problem is to automate the processes of machining parts,
taking into account the use of metal-cutting machines with numerical program control
(CNC), as well as automatic lines and automated areas based on these machines [1-3].

Automation of large-scale and mass production is provided by the use of automatic
machines and automatic lines. For small-scale and serial production, covering
approximately 75-80% of mechanical engineering products, automation tools are needed
that combine the productivity and accuracy of automatic machines with the flexibility of

universal equipment.
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Such automation tools are CNC machines. The CNC machine is a machine with a
flexible connection, the operation of which is controlled by a special electronic device.
The accuracy of the size setting does not depend on the properties of the software, but only
on the resolution of the CNC system. The CNC machine does not require long-term
readjustment when switching to the processing of a new part. To do this, simply change
the program, cutting tool and device. This allows you to process a wide range of parts on
the machine. Working in an automatic cycle, the CNC machine retains the properties of a
universal machine with manual control.

The use of CNC machines puts forward new requirements for the design and
processing technology of parts. Technological preparation of production (CCI) is radically
changing: its center is transferred from the sphere of production to the sphere of
engineering work, it becomes more complicated and increases in volume.

The introduction of the CNC machines into the production is a major organizational
and technical measure. It must comply with a carefully thought-out plan of all work arising
from this task, including such a priority as training all the required staff and training on the
technological processes of machine processing using CNC machines.

Mechanical engineer must be able to solve problems to maintain the successful use of
CNC machines in mechanical engineering. To do this, he must be well acquainted with the
technological capabilities of CNC machines and their technical equipment, methods of
designing technological processes for processing details on these machines, methods of
developing control programs, the procedure for compiling and processing technological
documentation.

CNC metal-cutting machines are able to perform an almost unlimited number of
different coordinated movements of the working bodies with a certain accuracy and for a
certain time according to predetermined commands. All this creates new technological
opportunities and expands their application, improves production on a new basis. CNC
equipment is the technology to which the future belongs.

According to domestic and foreign data, the efficiency of the introduction of CNC
machines is determined by the following indicators:

1. The number of replaceable universal machines (3 - 8).

2. Reducing the number of workers (by 25 - 30%).
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3. Increasing the share of machine time in the structure of the operation and
increasing productivity (up to 70%).

4. Reducing the complexity of manufacturing parts (by 25 - 80%).

5. Reduction of terms of production preparation (by 50 - 70%).

6. Reducing the total duration of the production cycle (by 50 - 60%).

7. Cost savings in the design and manufacture of equipment (from 30 to 80%).

8. Increasing of processing accuracy (in 2 - 3 times), maintenance of interchangeable
details.

9. Time reduction for marking and metalwork-finishing works (in 4 - 8 times).

10. Introduction of calculation norms from the beginning of launch.

Conclusions. To sum it all up, it must be said that the use of CNC not only changed
the nature of the production organization, but also radically affected the design of the
machines themselves. And at the present stage of development of mechanical engineering,
the use of CNC machines has become one of the main areas of scientific and technological
progress in the field of machining.
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