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ABSTRACT

ABSTRACT

Gears serve as the fundamental parts, which are widely employed in
mechanical industry. As a result, the high demand for accuracy, efficiency
and flexibility in processing is becoming more and more urgent. The devel-
6pment of gear CNC machine tools has been the orientation of gear machine
tools recently. As the core, CNC system is sure to have the characteristics
of open architecture, network, intelligence and flexibility, and has to meet
the demand of high speed and high accuracy. In combination with the de-
velopment of CNC system for hobbing machine tools, the open architecture
gear machining CNC system basing on network is studied and applied in
this book.

Based on the analysis of motion principle of hobbing machine, the ar-
chitecture of CNC hobbing machine with non-global function and global
function is studied. In light of the different CNC processing methods of the
generated chain and differential chain of global-function hobbing machine,
the characteristics of software-interpolated and hardware control are ana-
lyzed. Furthermore, it is pointed out that the combination of software and
hardware is the orientation of generated chain control and differential chain
control of gear CNC machine tools. Therefore it is convenient to process
various non-circular gears and shape-repaired gears, and implement high
response and high-accuracy control.

The hardware and software of STAR CNC system for the six-axis
global-function CNC hobbing machine tools are designed systematically and

comprehensively in this paper. The object-oriented, parameterized auto-
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matic programming module of STAR CNC system is developed. The cha-
sing interpolation algorithm of hobbing machining based on the reference
signals of tool spindle is studied in detail and its calculation formulas are
given. Meanwhile, the application examples of STAR CNC system are in-
troduced.

This paper also indicates that only by separating the CNC system soft-
ware from hardware and operation system can we carry out the practical
open system regardless of the platforms. The architecture of open CNC
system software basing on quantum framework and the pattern of quantum
programming are put forward in this paper. In view of this, the open gear
CNC system based on quantum framework is researched and designed. Be-
sides, the state charts of active objects of main software function are de-
fined and parts of the programs are given in this paper.

The functions and characteristics of network NC system are also ana-
lyzed in this book, and systematic and structural model of the network
CNC system is given. The techniques of SERCOS bus and field bus are in-
troduced; the open and interconnected NC software system based on Win-
dows and RTX is put forward. Besides, three-level structure of the net-
work CNC system is as follows. Firstly, systematic data net of Industrial
Ethernet is adopted to realize the integration with other systems, such as
CAD and CAM. Secondly, field bus control network is taken as real-time
communication bus of system-equipment level to carry out the effective and
quick transmission of real-time data. Thirdly, SERCOS bus, the motion
control bus, is selected as the transmission network which can strengthen
the system’s real-time function and accomplish multi-axis servo control.
Scheduling and Netcom are also researched and designed in this paper.

The book is dependent on the national key scientific and technological
project, and the overall scheme, constitution and main functions of gear
quasi-flexible automatic production line are designed. The concept of “e-

uipment agent” is proposed, the mutual operation problems of isometric
quip g prop 1% P



ABSTRACT

systems are solved and its implementation method is studied intensively.
Also, the production-line Web-MoniService system based on “equipment a-
gent” is developed, and it is employed in the circular-gears (gear shafts)
quasi-flexible automatic production lines, which was developed by CIMS
institute itself.

In this paper, the design formulas of non-circular gears are deduced.
The principle of processing non-circular gears by CNC gear shaping ma-
chines and hobbing machine tools are discussed. The method of machining
non-circular skew gears by the hobbing machine tools is introduced in de-
tail, and the model of its four-axis gang control is derived. In this paper,
the principle and disadvantages of the traditional interpolation method that
the pitch curve of non-circular gears is fitted by the lines with equivalent
arc length is discussed. Based on these, the new interpolation method that
the pitch curve is fitted by cubic splines is proposed and its interpolation
principle, the pre-processing and the algorithm of real-time interpolation
are analyzed. Besides, the empirical study and stimulation are implemented
with the conclusion that this method could better guarantee the machining
quality, efficiency and the processing stability.

Finally, the design method of a new type of radial non-circular gears is
proposed, the differences and relations between the radial gears and tradi-
tional normal ones, and their application characteristics are analyzed. The
mathematical model of radial non-circular gears is derived by the methods
of equivalent pitch radius and footh—by—tooth modification. Besides, the
three-dimensional solid model is established and the machining simulation is

implemented.

KEY WORDS: Gear; Open and interconnected CNC system; Quantum

framework; on-circular gear; Web-MoniService system
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