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towards OACNC. It uses old OACNC as one of the
system components and has the functions and features of
open architecture system. Two kind of ECNC systems,
functional extracted CNC( FECNC) and PC-based open
extractel CNC ( OECNC) are included- The basic
principle and system scheme, the implementation of
hardw are and software of the new system are given in the
paper. An example which uses ECNC to elliptical piston
CNC turning machine is also presented to show the
usefulness and effectiveness of the ECNC system.

Key words extracted CNC system open
architecture CNC system CNC manufacturing system
Digital Drive Interface and Communication Protocol for
Open Architecture CNC System
University of Aeronautics and Astronautics, Beijing,
China) p 2022

Abstract  Open
communication interface with digital drive are one of
major developments in the field of NCin 90s. Some CNC
system producers like FANUC Japan, Rockwell USA and

Beijing University of Aeronautics and Astronatics China

Huan Ji ( Beijing

architecture CNC and its

have introduced new products based on this technology-
This paper describes the communication protocol of
digital drive and its application on open architecture
CNC.

Key words digital drive open architecture CNC

comm unication interface

Two Problems to be Researched on CNC Systems With
OSA( Open System Architecture) Lin Yihong L
Xiaoli ~ Li Xiaoli ( Huazhong University of Science &
Technology, Wuhan, China) p 22-24

Abstract CNCs with OSA are the main stream in
today/s NC( numerical control) technology. 1990s saw
many countries putting a large number of financial
resources and human resources into developing and
producing variable CNCs with OSA, which move NC
technology forward greatly. However, at the beginning of
development, OS A has still many problems, which should
be studied as soon as possible. This paper discussed the
system architecture, function division, system “ capacity’ ,
interface boundary and its protocol.

Key words N C

division

open architecture function

system “ capacity

A New Type of Integrated DNC System
Liu Fe Tao Guibao Jian Yi

( Chongqing University, Chongqing, China) p 25-28

Wang Shilong
Zhang Xumel

Abstract This paper presents a system in which the
plugged-program technology is adopted for the first time,
and in which the Control-Area-Networks Bus is used as a
communicating plateform. In order to integrate control of
different NC systems, the communication pmlocol/s core
has to resolve the problem of communicating competition
in realdtime, avoid the influence of dirt and vary
temperature, transmit the NC programs simultaneously to
all N C systems, request NC program from the machine

tool's operation panel, realize that the data of PDM/
° IV °

CAD/CAPP/CAM and DNC is shared. Eight sorts of
fuction are provided with this system, such as process
planning, equipment management, tool management,
materials management, N C program management, quality
management, order management and DNC
communication. This system is able to be applied in every
NC manufacturing workshop.
Key words DNC

integrated manufacturing

numerical control

field-bus

Simulation of NC Machining Based on Improved Image
Space Method Zhao Jizheng
Pengji ( Northwestern Polytechnical University, Xi an,
China) p 28-31
Abstract

image space discrete method for NC machining process

Wei Shengmin Yang

In this paper, the authors introduce an

simulation. Image space technique was introduced by
Van Hook firstly, he realized N C simulation on personal
computer. But, it could mot give users accurate
information about milling results and effective observing
way in simulation. To improve Hook & algorithm, the
authors organize the data structure in a new way. The
improved algorithm makes it possible for users to cut or
scale the image and evaluate every image point
accurately. At the same time, the descent of time
efficiency is trivial. The algorithm has been implemented
perfectly on workstation, the correctness of this
technique is proved practically.

Key words Num erical control CAD/CAM
NC verification NC simulation
Thermal Error Mode Analysis and Robust Modeling for
Thermal Error Compensation on a C(NC Tuming Center

Yang Jianguo  Xue Bingyuan( Shanghai Jaotong
University, Shanghai, China) p 31-35

Abstract In this paper, the robust modeling aproach
is proposed, which can minimize the errors coming from
temperature measuring noise and the adverse effect due
to environmental changes. As a result,the number of the
thermal sensors has been reduced from 16 to 4,
meanwhile the thermal error of the turning center has
been reduced from 35 #m to 12# m in diameter. The
thermal error compensation system has been applied to a
turning center in daily production for more than 1 year
period and it can keep year round accuracy-

Key words machine accuracy thermal error mode
robust modeling error compensation
On the Structure of Autonomous Controllers and the
Li Bn Wu Bo Luo Xin
Yang Shuzi ( Huazhong University of Science &
Technology, Wuhan, China) p 36-38

Abstract The present study, in view of the

Technologies Involved

deficiencies of the normal numerical control system,
dicusses the design strategies and the associated functions
for an autonomous machining equipment and after that,a
prototype structure of autonomous machining equipment
is proposed. The function of the respective modules of the

autonomous controller is investigated and the related



