G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

l 5 Z+ :? 0 23 March 1986
‘ {

NUMERICAL CONTROL CENTER
ROK/82/031/A/01/37

THE REPUBLIC OF KOREA

Final report : NC POSTPROCESSORS

by

Stanislaw Zietarski
UNITED NATIONS INDUSTRIAL
DEVELOPMENT ORGANIZATION

VIENNA, AUSTRIA

Post: DP/ROK/82/031/11-53/31.9.B




TABLE OF CONTENTS

Page
I. ACKNOWLEDGEMENTS 2
IO. INTRODUCTION 2
II. OBJECTIVES 3
V. SEMINARS AND WORKSHOP | 3-6
V. FINDINGS AND CONCLUSIONS 6

VI. DATES 7




I. ACKNOWLEDGEMENTS

I‘would like to express my thanks and appreciation to the
manacement and staff of the Korea Institute of Machinery and
Metals (KIMM) as well as the NC-Center research group for its
active cooperation, interest and support in efforts to achieve
mission's purposes.

I am especially grateful to Dr. Sam-Jin Park, the project
Director, for his genuine commitment to my work within the

project.

O. INTRODUCTION

Postprocessors are crucial and necessary elements in any
successful introduction of the CAD/CAM technology to the
shop floor level. It has been a part of the NC technology
tfor years. The scope of the mission goals has been outlined
according to:

1. Project Document, ROK/82/031/A/01/37

2. Job Description, DP/ROK/82/031/11-53/31.9.B

and after discussicns with the KIMM staff members.




m. OBJECTIVES

Train the assigned group of engineers at the NC Center on:

- postprocessor design

cutter location data structure in advanced part progvamming
systems.

geometrical data base structure in the extended APT-like

systems and other CAD/CAM systems. -

V. SEMINARS AND WORKSHOPS

Seminars and workshops have been chosen as the most efficient
way to carry out the work in given circumstances. Six research-
engineer group appriopriated to postprocessor designing has

had a significant experience in engineering application software. \
Therefore, the task could be ambitiously extended to a practical
design of the postprocessor modules for milling machines and

lathes. Usually it takes several months to accomplish such a

task.

All seminars have been carried out in first four weeks.

These are the topics of the seminars:

1. Structure of the APT-like systems

2. Postprocessor as an important component of the system

3. Typical postprocessor applications

4. Analysis of the available CAD/CAM oriented software

5. Advanced NC part programming as necessary step toward

design and manufacture integration




6. Specialized subsystems for design and manufacture of products
with double-curved surfaces. (e.g. TV tube, car body, ship,
aircraft, turbine blades, dies and moulds, etc)

7. Typical postprocessor structure
- NC lathes
- NC milling machines

8. Practical approcach to postprocessor writing
- analysis of a control system
- programming manual for an NC machine tool

9. Postprocessor modules

19. Analysis of the ANVIL-4000 system.

The postprocessor is a computer program which is needed for
every machine control unit (MCU) and machine tool (MT) config-
uration, but general modules can be built to serve for various
configurations.

The postprocessor generates as output either the punched tape
or information which can be directly applied to prepare the
tape by using some standard per}pheral equipment}such equipment
is available at the KIMM.

In addition to the APT system, there are many other programming
systems that have been developed by computer companies or by
machine tool manufacturers. Some of the more common ones are
COMPACT I, ADAPT, EXAPT, POUT-APT, AUTOSPOT, AUTOPROMPT, SPLIT.

None of these systems is available at the institute, but there

is ANVIL-4000,the CAD/CAM system supplied by MCS, CA, USA.




This system is oriented more toward graphics and design than

to manufacturing. Nevertheless, the output is structured
according to APT CLDATA and general APT postprocessor modules
can by modified to fit the ANVIL-4000 system.

The general modules have been designed in order to fit to the
SINUMERIC 3M, CNC system and to milling machines, machining
centers and lathes.

There is a good computer installation at the KIMM;

VAX11/780 and VAX11/750 are available.

During workshops about Sipostprocessor subroutines have been
developed (written in FORTRAN 77 language).

The subroutines for input check the input data for reliability
and print list of the information and auxiliary elements for
subsequent processing.

The subroutines for motion perform all instructions concerned
with the tool movement (geometrical and dynamic aspects).

The subroutines for machine tool functions compare available
preparatory and miscellaneous functions of a specific NC
configuration with the required functions which are accepted
from the input.

The subroutines for control convert the data into a format
appriopriate to be accepted by the specific McCu.

In additicn to these subroutines, the special subroutines for
monitoring the machining process has been developed. It is
very useful for the machining process optimization.

The postprocessor developed is being extensively tested in NC
Center and it is expected that in two mouths it can be intro-

duced to shop floor testing.




The attached "Appendix 1™ gives the idea what has been done

éuring postprocessor workshops. The complete listing of
source program (132 pages) has been submitted to Dr. Sam-Jin
Park, the Project Director in the Korea Institute of Machinery

and Metals, Changwon Station.

V. FINDINGS AND CONCLUSIONS

1. There is a general lack of manufacturing and designring
background among engineers working on CAD/CAM software. It
may occur to be .crucial for factory implementation of the
software, because the advanced engineering software is closely
relatedt%%e area of applications. The CAD/CAM projects need
not only persons with computer science knowledge, but in the

first place persons with a deep knowledge of application areas

together with the requisite capability in systems analysis and

programming.

2. 1In the frame of CAD/CAM, special attention must be given

to the NC manufacturing. There are at least several types of
modern sophisticated NC machines and CNC systems produced in
the Republic of Korea, but the adquate CAD/CAM software
supporting these hardware products has not been developed.

For full utilization of the CAM technology the training process
must reach a relatively large percentage of plant's staff.

The following functional groups should be included:

desiyn engineering, planning, tooling, production, quality
control, and, ir the first place, the managerial level.
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VI. DATES

Briefing in the UNIDO, Vienna
Briefing in the UNIDO Office, Seoul
Arrivat to Changwon City
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Debriefing in the UNIDO Office, Seoul

Debriefing in the UNIDO, Vienna

29-30 January, 1986
3 February, 1986

3 February, 1986

20 March, 1986

21 March, 1986

26-27 March, 1986






