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1. List of Abbreviations 

AMI Autonomous Manufacturing Island 
BOE (PDA) Betriebsclatenerfassung (Process Data Acquisition) 
CAD Computer Aided Design 
CAM Computer Aided Manufacturing 
CAPS Computer Aided Planning and Scheduling 
CE Concurmnt Engineering 
CICETE China International Centre for Economic Trade and Exchange 
CIM Computer Integrated Manufacturing 
CNC Computerized Numerical Control 
CRT Cathode Ray Tube 
DNC Distributed (Direct) Numerical Control 

• FMS Flexible Manufacturing System 
NC Numerical Control 
PDA (BOE) Process Data Acquisition 
MMEI (Chinese) Ministry of Machinery and Electronics Industry 
MMI (Chinese) Ministry of Machinery Industry 
MRP II Management Resource Planning II 
TTPR Terminal Tripartite Project Review 
UNIDO United Nations Industrial Development Organization 
UNDP United Nations Development Programme 
WIP Work In Process 
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2. Abstract 

The structure of the box-case workshop of the machine tool builder BMTW No. 2 
has been successfully reorganized to establish a Pilot Autonomous Manufacturing 
Island (AMI) . 

Therefore at first a comprehensive and extensive data acquisition has been 
carried out. On the basis of the results, a new layout has been worked out with 
Ule main emphasis on an easy and unidirectional material flow and on processing 
a specially se!ected part family, as complete as possible. This group technology 
oriented manufacturing is aimed at processing of the work-pieces, delivered from 
casting, until transport of the finished parts to the assembly-shop in order to have 
an easy model for scheduling, a better overview in one workshop and to avoid 
unnecessary transportation and down times . 
Some additional modem and automated equipment like a tool pre-setter has been 
added to the machinery of the new AMI while a lot of the existing inventory has 
been retained and integrated by the introduced automated information !lystem. 

The second major step was the conception of a powerful integrated software 
system to support the staff of the AMI, both on the one hand for the work
preparation in the AMI-office and on the other hand for the processing and 
machining in the workshop. Systems available on the market have been 
evaluated for the AMI of BMTW No. 2 and finally selected. They have been 
integrated, connected via network and then step by step successfully introduced 
and taken into operational status by BMlW No. 2. 

The third major item is the highly successful training of the AMI-staff, mainly 
aimed at the principles of the management of an Autonomous Manufacturing 
Island, efficiently using the powerful modem software tools and improving the 
practical use of the existing NC-knowledge. This human aspect is the key issue 
for introducing more and better efficiently using of advanced equipment. 
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4. Introduction 

4.1 Goal of the project 

The goal of this project is to introduce and set-up appropriate modem high
technology and high-performance manu~acturing structures in a box case 
workshop of a machine tool builder under the special conditions of a fast 
developing country and without investment in completely new machinery. This is 
done by restructuring and improving the organization and management skills, by 
supporting the staff with computer based information tools and thus creating a 
higher degree of autonomy and flexibility and by enhancing the technology base 
especially in the field of NC . 

4.2 Concept of the Autonomous Manufacturing Island 

The AMI is generally based on the Group Technology, tt-at is to say a part family 
especially selected as to geometrical or processing similarities, will be processed 
completely from raw material to finished product without leaving the AMI in 
between. Therefore the AMI comprises all machinery needed to process the part 
family, that means normally machines with different technology (drilling/boring, 
milling, turning, grinding ... ) and also all accessories like marking, checking, 
measuring, tool and fixture preparation and also manual working places. There 
are no separated workshops for boring, milling, turning and grinding. The 
machine tools usually have different degrees of automation from conventional to 
CNC, that means an AMI must not necessarily be a high investment •Flexible 
Manufacturing System• (FMS). The degree of automation is adjustable and can 
be increased step by step as to future demands and following the built-up of 
expert knowledge to handle the full range of automated machinery. Fig. 4.1 gives 
a general overview of the AMl-pri11ciples. 

Instead of buying fully automated machinery the infom1ation flow and 
management will be automated and computer supported as a mean to support 
the AMI-staff for technical work preparation and organizational management. 
The AMI-staff takes over and is responsible for all activities for the AMI-parts and 
orders from drawing, process planning, scheduling and monitoring, quality 
controlling until delivery on time, on specification and on demand. The work is 
group-oriented and not divided as to the Taylor-principle. 
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The inclusion of all activities within th~ AMI means a high degree of autonomy. 
That is to say, the AMI is not so dep£ ndant on central services, which are not so 
quickly available and which often lack the detailed internal knowledge of the 
current AMI-situation. Thus the AMI is a decentral structure, workshop-oriented, 
that means near to the process and human-centred. By its autonomy, its short 
ways both physically and as to information flow, it is very re~ponsive to every 
change. By this mean it has in-built flexibility and Adaptability. 

The AMI is principally aimed at reaching the CIM-goal in a much more appropriate 
way, step by step with lower investment using the existing machinery, 
conventional as well as NC or CNC, and concentrating on improving and on better 
using the skills of the workers, on a more efficient organization and on better 
management methods and preparing and laying the foundation to carefully 
introducing automation and more sophisticated machinery. Thus the AMI is an 
affordable approach to introduce modem manufacturing. 

The AMI is also a necessary foundation to improve or renew the product range, 
as its flexibility and workshop-oriented creation of new parts support an easier 
and shorter introduction of new parts. The possibility to change products and 
processes faster and easier is improved. 
Another aim, which is also very important in the nowadays environment, is to 
improve the quality without the normally associated high cost increase, to keep 
down scrap and rework rates by producing parts to specification with safe 
processes from the very beginning. 

The principal goal of an AMI is to deliver the orders on time with shorter lead 
times, be able to deliver more quickly on time and on market demand and thus be 
able to compete in a more and more competitive and global environment. 
Therefore again the autonomy of an AMI has to be emphasized to get some 
rough order due dates from central level and decide the fine scheduling and 
monitor the actual progress by itself (fig. 4.2) and in case of delay or disturbances 
or unforeseen urgent orders (rush jobs) to decide by itself about the best possible 
reaction to fulfil the requirements from central planning. Thus the AMI is a small 
factory within the factory. 
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5. Summary_ofJlndlngs_andxecommendatlons 

5.1 AMI - Structure 

The layouts of the former workshop for box-case parts and the newly established 
Auton~mous Manufacturing Island are shown in fig. 5.1 and fig. 5.2 respectively. 
The machine tools and other inventory are also listed in these layouts. 

The part family currently consists of 95 different box-case parts, i.e. mainly 
prismatic parts with multi-face operations of borings with very accurate axis 
positions. 
There is always some change in that part list. New parts will be introduced while 
some older will be cancelled. This is one aspect to be supported by the flexil:'le 
AMI-structure. 

Recommendation: 

More parts as to number and particularly more complex parts should be 
taken in the future to even better use the flexibility and productivity potential 
of the AMI. 

Concerning the AMI-building and the AMI-environment it can be said that while 
establishing the AMI in a new building, BMTW No. 2 has also largely and with 
great success improved the general conditions of manufacturing on the shop 
floor. A much better illumination, clearly marked ways for transport and marked 
areas for special purposes are a necessary precondition for the safety of the 
workers, for quality work and for a higher motivation of the staff. Free access to all 
areas also improves the internal material flow. The AMI-office with a good 
overview of the shop floor is the base for the autonomous AMI management close 
to the workshop and also avoids the danger of creating a hierarchical structure 
and offices far away from the process. 

The AMI-structure has been successfully set-up and gives a very good foundation 
for future development. 
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5.2 Material Row 

The general material flow has been largely reorganized and is according to the 
following rough pattern: 

• 

• 

material coming in either raw from casting or already after rough processing 
and heat treatment outside, will be stored in the AMI until order release 
decided by using CAPS-scheduling, 

after releasing the order internally, the operations follow one by one to 
shorten through-put time and down-times in between, 

The operations in the AMI can be roughly divided in: 

marking (marking area), 

rough machining (mainly on the conventional machines), if not already 
done before outside, 

fine machining (mainly on the NC-machining-centres) , 

checking (checking area, measuring device), 

delivery to grinding, paint-shop or assembly as appropriate . 

For storing the AMI provides a High-Bay-Storage with a stacker (fork-lift), which is 
located at one end of the workshop-hall. It also stores the fixtures. A Tool Storage 
is located beside the Tool Pre-setter. Thus the material and the work pieces are 
either stored or located beside the current work place and not scattered around 
forming obstacles for transport and material flow. 

A new 3-coordinate-measuring-device currently in the proc' .3S of implementation 
will provide an improved checking of the parts inside the AMI and will also support 
the AMI idea of complete processing. 
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5.3 Information Aow 

On the basis of the data acquisition an overall concept for the computer support 
has been created. Then the market has been evaluated especially Jsing the 
expert knowledge of the respective engineers responsible for the certain field of 
planning, scheduling, NC-programming and so on. This selection has been aimed 
at getting a suitable AMI-information-system, whose components can easily be 
integrated. As standard products from the market were taken, this solution can 
also be adjusted to other Chinese machine tool factories. 
The fig. 5.3 represents the overall factory CIM-concept and fig. 5.4 the realized 
AMI-system as part '>f the former. The Computer supported systems have been 
successfully implemented a:id step by step taken into daily operation while the 
staff is building up more and more practical experience with the comprehensive 
functionality of the different modules of the systems. 

Recommendation: 

The practiC'2i use of all systems should be enforced more and more to 
become daily routine work. 

Additional trainees should be made familiar with the system-handling and 
the functional procedures for all systems. For example evety designated 
system operator should get an assistant to leam while the normal operator 
is working on the job and time by time the assistant will take over the 
routine work. 

5.3.1 Technical information flow 

The fig. 5.5 gives an overview for the normal procedures of creating a new part or 
a naw version of a part with CNC-programming starting from drawing (creating 
geometry), via NC-programming and post processor run to sending it to the 
respective machine control unit through PDA (BDE)/DNC. A standard interface to 
take over CAD-data is prepared. 
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5.3.2 Organizatio11al information flow 

The fig. 5.6 represents the organizational procedures, the normal sequence of 
AMI-management ac.1ivities from taking over the order list from central level via 
computer supported scheduling in the CAPS, sending the job lists to the 
respective machine tools via PDA (BOE), getting the progress reports from the 
machine tools (feedback by PDA (BOE)), automatic adjustment of the schedule as 
to current situation, monitoring the predetermined dates and if r.ecessary change 
the schedule. The finished orders and related number'.;; of correct parts will be 
reported back to the central level. 

Various software-supported mP,thods and algorithms are available within the 
CAPS to get an optimized schedule (different optimization goals) and also 
different procedures to react on disturbances and possible special emergency 
orders like splitting and joining of orders. 

5.3.3 AMI and the central factory level 

The connection of the MAP II (BPCS from SSA System Software Associatas) on 
the central factory planning level and the •Leitstand• or CAPS for AMI-scheduling 
and fine planning is prepared and will be carried out when the MAP II is running 
smoothly. The MAP II will come on stream step by step. This is a normal process 
as the experience shows even in the highest developed countries. The interface is 
generally prepared. 

The Interface to take over data from the centrally located CAD-system BRA VO 
from Applicon is also prepared. The Drawings can then be processed by the CAM 
from COSCOM in the AMI-office. It is also possible to make some refinements 
and adjustments to the drawings within the AMI-system, taking into account, that 
the AMI-staff has normally the deeper knowledge of the special manufacturing 
conditions and machine tool capabilities in the AMI. The AMI-system comprises a 
small CAD-system suitable for the special demands of manufacturing and the 
workshop conditions and so gives some autonomy for the AMI in this respect. It is 
also used for crenting new fixtures and storing and administrating the drawings of 
them. Fixtures are very important for box-case manufacturing and to include all 
the handling and preparation of them is a typical AMI feature. 
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The centrally located CAD frorr. Applicon is for the overall design of new products, 
which requires special knowledge. 

5.4 Project related software modules and equipment for enhanced 
informatir ... flow 

This paragraph shall give a general overview and a short list of the major items, 
hardware as well as software, procured with budgets of this project: 

Supplier P/ansfi_Mes.smaKe/ch 

Tool pre-setter with accessory and in-built standard-PC control 

Tovl-Management-Software EA9 implemented on in-built PC 

SJJpplierJ!SJ 

Comprehensive CAPS or •Leitstand•-system PIUSS-0 based on powerful 
PC in Windows-environment, Chinese language user interface 

GAT-mqdule for order and process-plan administration and statistical 
evaluations of the AMI also in Chinese, 

BOE-connection to shop floor-level, interface to COSCOM-Terminal, 

Chinese printer forms for shop floor use, 

interface to host prepared (MRP II BPCS from SSA, System Software 
Associates, Chicago). 

Suppller_c_oscoM 

Comprehensive CAD/CAM-system including: 

CNC-Programming-system DIALOG with various modules, e.g. 
Graphic Editor, Milling/Boring Technology Module, JOKER NC-converter 
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(Chinese version prepared and currently tested and debugged and 
improved). 

11 PDAIBDE-T erminals (Cr' iese user interface necessary for a workshop 
located device). 

Six differt~nt NC-control units from various origin connected via PDAIBDE
Terminal 
(2 FANUC 6M, FANUC 7M, Heidenhain TC135, Fagor, Permac Selca 
1200). 

The occuffence of really different control units from different countries, date 
of purchase and level of automation and technology (transfer rate and so 
on) is often to be met on the shop floor level. It is a principle AMI-feature to 
integrate existing inventory and automation in contrast to FMS - Flexible 
Manufacturing Systems with a very expensive and normally prohibitive total 
new investment from one main supplier. 

6 powerful Personal Computers including File-Server, BDE/PDA-Server 
and accessory like 4 high resolution 20· -colour-screens (CRT), barcode 
reader, tape streamer for back-up. 

NOVELL Network within the AMI office and connecting the AMI shop floor. 

For the detailed list see ANNEX 4. The installation is completed. All suppliers stay 
in contact with BMTW No. 2 for support, maintenance and possible distribution to 
other Chinese factories and are also willing to take part in a high-level 
dissemination. 

5.5 Staff Training and Qualification 

The human-related aspect is the vital issue of the project with the aim of 
enhancing the management and organization skills and better using the 
technological skills and esp~cially the practical use of the technical and NC
knowledge. Only by these means you can get the full benefits of the new AMI
management structure and the automated machinery and equipment on the shop 
floor. 
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Therefore study tours and extensive training missions specially tailored to the 
needs of BMTW No. 2 and the AMI-project have been planned and successfully 
carried out (see ANNEX 3) during the project time. At the end of the project for all 
key areas of the AMI there is highly qualified staff. 

One problem possibly ar.sing in the Mure may be to keep the qualified 
project staff in the factory after finishing the project against higher salary 
offers from the private sector and thus avoiding the erosion of the 
knowledge base. A carefully built-up knowledge base is essential for every 
machine tool builder. It is his human capital. 

Recommendation: 

set-up of incentives or wage benefits scheme related to the AMI output to 
further increase personal motivation and the responsibility of the AMI-staff 
asa group, 

transfer and spread knowledge from trained project staff to other •trainees• 
of the factory for example by assigning talented young people to each 
member of the qualified project staff and thus increase the •human capita/• 
of the factory, 

offer better career opportunities combined with permanent further education 
for the high qualified staff, 
thus the staff will have steady long term prospects for personal 
development and qualifying instead of short term oriented high salary offers 
from the market. 

5.6 Output and major Achievements 

5.6.1 Achievements reached by now 

The general development has to be seen against the background of tremendous 
changes in the outer environment on the Chinese market, the world market and 
particularly concerning the world-wide slump in the machine tool branch during 
the project time especially in the last 2 years. 
It was initially targeted in the Project Document to increase the capacity to 900 
parts per month instead of 600 at the project beginning. The capacity has been 
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increased strongly but currently is not fully used. This is actually not relevant, as 
this high production output is currently not needed due to market demand 
increasing with a lower than expected rate. In fact this reflects the ongoing 
market reforms to adjust production targets to actual demand and not to follow 
pre-planned targets. The box-case workshop has been identified in the Project 
Document as the bottle neck of the factory and this bottle neck is virtually 
removed. The target is now more shifted to cost and efficiency. This is elaborated 
in the following. 

This paragraph provides data from the project beginning (1991192) and at the 
project end (1994). The overall efficiency is higher by now. It will go up even more 
in the future, as the following rough measures indicate (see also ANNEX 5.1 - 6). 

~ ai.eroductiv.ity: 

The new AMI now comprises 10 machine tools in operational status 
against the old AMI (at the beginning of the project) which the new AMI has 
replaced and which had 16 machine tools. Yet it has a higher productivity. 
The old AMI-workshop was the bottle neck of the factory. The new AMI is 
now no more bottle neck and has endeed virtually a leading function within 
the whole factory. Furthermore two additional machine tools currently in test 
operation will further increase productivity and output 

The total number of workers in the AMI has been decreased to 21 persons: 
The workshop staff number is down to 10 (operators) plus 8 in the AMI
office for autonomous management and planning and for miscellaneous 
purpose another 3 workers. Yet the task and the share of the whole factory 
work are the same or even higher than before. 

The monthly machine hours have been increased from 210 per machine 
tool (and also per operator) to 262 per machine tool (and per operator). 
The monthly output per machine tool has been increased whereas the over 
all total man hours for the AMI are going down in accordance with the lower 
staff and machine tool numbers from 3360 to 2620 hours (ANNEX 5.1 ). 

At the same time additional planning functions have been implemented in 
the AMI, so that this capacity demand normally provided by the central level 
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(research institute and central planning) has been strongly reduced and 
takdl over by the AMI-staff. 

b) Schedule perfonnance: 

The schedule performance or term accuracy has been largely improved. 
The planned due dates of the AMI can be better kept. With ongoing reforms 
the necessity of shorter planning cycles and thus the requirement for 
more accurate scheduling will ~ncrease. 

By now there is a higher planning and scheduling safety, because the result 
of the planning and the scheduling will be displayed graphically in the 
Ga.itt-chart of the CAPS. 
For example there is a better overview when there are immediate 
requirements from assembly workshop for some specific parts, it can be 
seen how fast they can be produced and what is the consequence for the 
other orders with respect to their due dates. It can also be decided which 
capacity (machine tool) shall be used and if it is necessary to order an 
additional shift for a certain machine and operator. 
The CAPS will also su~port with automatic functions a quick rescheduling 
to get back an optimized sequence of jobs after a disturbance of any kind. 

c)-1hrough$uttlme: 

The averagl:! through-put times have been decreased from 45 to 50 days 
before to 30 to 35 days now and combined with this the ·work In Process• 
(WIP) and the necessity for storage in between the processing is down 
{ANNEX 5.2). 

d)Jnventory: 

The inventories and ·work In Process• (WIP) are decreased. This is 
obvious already when simply looking at the shop floor in comparison with 
the situation at the beginning of the project, where batches of work pieces 
were lying not only near every work station but virtually scattered around on 
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all transport areas. This dec1-~ase is apparently related to the shortening of 
the through put time. 

e) Capacity utilization: 

The capacity utilization rate is 15 % higher than at the beginning, especially 
the utilization of the important NC or CNC machine tools has been 
increased. 

f) Output: 

The total output will be increased soon by simple numbers and even more 
important by value, i.e. higher values per part, after all new procedures are 
well-known practice, the two new machine tools in testing status are 
operational and machine-tool demand picks up again. 
The AMI is especially designed to increase the percentage of higher va!ue 
(high precision) parts and thus increase the output value. 

g)_Ouall~ 

The quality has improved. The average rate from AMI internal auditing has 
dropped from 2.5 items(faults) per machine and month to 1.5 items 
(ANNEX 5.3). From outside auditing the rate has gone down from 4 items 
per machine and month to 1.5 items (ANNEX 5.4). 

The rate of reworked parts has slightly been decreased from 3.8 % before 
to 3.3%. This will further improve, once the new NC-programming is fully 
introduced (ANNEX 5.5). 

The average rate of finally rejected parts is now down to 0.28 % from 2.5 % 
from before the project (ANNEX 5.6). 
The reducing of scrap results in a rough calculation to a cost saving of 
RMB 50.000 Yuan per year. 
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5.6.2 Future potential 

At the beginning of the project, the box case workshop was identified as the bottle 
neck for the factory. By increasing of its PRODUCTIVITY, the output capacity of 
the whole factory has been increased by now and will do so even more. 
This higher productivity wall emerge more and more when all procedures and the 
use of the new organizational tools for management will virtually be daily routine 
work and the technical support for part generation becomes familiar to the AMI 
staff and more new parts will be integrated into the part family of the Autonomous 
Manufacturing Island. The additional machine tools now being tested will also 
contribute to this. 

As this higher output is connected with lower staff numbers, this also means 
higher EFRCIENCY, especially when taking into considerations that the staff 
salary will rise in the future following the general de\lelopment and thus will have 
:nore impact. 

Especially for a market-oriented machine tool builder it is equally important to 
focus on an enhanced degree of FLEXIBILITY and ADAPTABILITY, which is a 
main feature of the new AMI, to cope with the more and faster changing market 
demands and to be able to better introduce new parts needed for new or 
improved products. Therefore the capability of the powerful office software 
systems will get more and more importance. 

This office software will also bring another COST REDUCTION for the factory, as 
the AMI gets more and more independent from the work preparation in the central 
level and can do the preparation nearer to the process and more efficiently. 

Another issue is the higher MOTIVATION for the staff to work in a modem 
technical environment and combined with the AMI - principles to take over more 
responsibility by themselves. This is not only relevant for a high quality output but 
may become a greater concern to all state enterprises, as more and more other 
business sectors attract the qualified staff. 

A future aspect of the AMI-office software system is its possibility to support a 
CONCURRENT ENGINEERING process aimed at being able to design and 
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introduce into manufacturing a range of advanced products efficiently and in a 
shorter time. This will become a major issue for the Chinese machine tool 
industry when the PRC will eventually re-enter the GA TT-treaty or as it will be 
called from 1995 onwards World Trade Organization WTO. 

5.6.3 Dissemi~ation 

A national dissemination was hold during the last project-mission at 20 October 
one day before the official TTPR. Rfteen qualified guests related to the machine 
tool branch have been introduced to the project contents and results by lectures 
(s. ANNEX 6) and demonstrations in the AMI shop floor and computer office. The 
Dissemination was mainly carried out by the subcontractor LPS, staff of BMTW 
No. 2, and national expert Prof. Zhang Shu (Tongji University Shanghai). The 
AMI of BMTW No. 2 will aiso be open for Mure demonstration to visitors from 
other Chinese machine tool factories. 

Beyond that, it is planned to hold a full scale international dissemination under the 
auspices of MMEVCICETE and UNDP/UNIDO. The date is currently set on June 
1995 so that there is enough time to prepare and organize such a conference like 
inviii, lQ the audience. Another advantage is also to have some time so that the 
use of the new equipment has become more and more common and all new 
procedures are settled in the new AMI. A proposal has already been submitted by 
the UNIDO-Subcontractor LPS. A revised and more detailed schedule for this 
dissemination was worked out during the mission for TTPR. 

5.7 Conclusion 

The structures and principles of an Autonomous Manufacturing Island as an 
affordable approach to introduce and implement modem manufacturing 
technologies, have been successfully and well implemented. As an AMI is a very 
flexible and adaptive structure it can easily be adapted as to future demand in a 
fast developing environment. During the project the AMI-staff has got a good 
understanding of its function as a partly autonomous working group. Th~ handling 
of the systems still needs some time to become day by day practis& for all AMI
staff. To ensure a future development the knowledge base must also be further 
spread within the factory. The economical improvement can already be proved by 
now but will become more clear when the system handling and all related 
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procedures are well-known, the whole performance range of the systems is used 
and by these means new parts and processes are introduced. 

The AMI has been intended as a pilot structure for the Chinese machine tool 
industry. Indeed the newly created AMI of BMTW No. 2 can be used for 
demonstration and as a showcase for other Cilinese machine tool factories. 
Of course its structure and its information and management system are 
specifically configured but can easil} be adapted and transferred to other units. 
For this adaptation of course a detailed analysis and data acquisition are 
essential. And even more important for spreading of the AMI-principles and the 
introduction of the management and technical support software an adequate and 
extensive training and education of the staff designated to operate the AMI is 
required. Therefore the AMI of BMTW No. 2 can also serve as a training unit . 

5.8 Outlook 

A future aim, which is already prepared by this project and has a good foundation 
by the established island structures and the AMI-computer-office, is the 
introduction of the principles of •conc~rrent Engineering• to improve, renew or 
partly change the product range following the more and more rapid market 
development by enhancing and interlacing the design of parts and processes, the 
work preparation and the scheduling. That means a much more comprehensive 
view of the whole process chain from the product idea via part design, work 
preparation, scheduling, manufacturing, assembly until delivery in order to 

reduce the time for product or part renewal, 

reduce the cost and efforts for the product or part redesign, 

better use the manufacturing and assembly knowledge already in the 
earlier stage of design and work preparation, 

avoid mistakes and quality problems in the early stages of product 
and part design, because later on the related cost to repair is much 
higher. 
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Annex3 

OY_erview_otmaJor_working steps _and project.stays 

For a detailed description of the project stays (date, duration, participants, results) 
see the relevant Memorandum and the quarterly Reports of the subcontractor. 

1. Study Tour .(CICEIEJ3MIW_No--2) _____________ ___NovembeL1991 

• 
• 

General understanding of project contents for all parties 
Detailed introduction of AMI-concept 

L.Fteld_Missioru>f LPS-subcontractor_ in_ Beijing _ _ _ _ _ _ _ _ _ _ __ _Januar:y-1992 

• 
• 
• 

Extensive Data Acquisition on site 
Preparation of AMI-layout and organization structure 
Discussion of about Software Support 

~udy_T_our_(BMTW_No. 2)_ _ _ _ _ __l\priL1992 

• 
• 
• 
• 

Conception of Software Support 
Evaluation of Software components 
pre-selection of Software and related hardware 
visits to possible suppliers 

2.£ield Mission of LPS-subcontractor in Beijing _ June 1992 

• 
• 
• 

Fixing layout and organization of the AMI 
Detailed specification of Software and Hardware 
Preparation of supplier contracts 

3._Field Mission of LPS-subcontractor in Beijing October 1992 

• Preparation and specification of the tailor-made training and fellowship
programme 
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• 
• 

Review of Software requirements 
Review of the new AMI-building 

Fellowship and UseLJraining_(BMIWNo._2),,_ _____ F_eb_ruary to May 1993 

• Extended Training mission for AMI-staff 
to LPS-subcontrador 
in sm&ll groups to all suppliers 

4. Freid Mission of LPS-subcontra._.d,._ooa....r ..... inL...IBei~.,~ ... ing _____________ J_un~e..__._,199...__3 

• Review of AMl-strudures 
• preparation of implementation of Soft- and Hardware 

5..EieklMissionof LF!S~bcontradocin_Beijing__ __ .Janu~ 

• 

• 
• 

Implementation and coming on stream of major Hardware/Software
components 
Implementation of integrated network solution 
Review of the AMI-data-model 

6..Eeld_Mission _of .LPS-subcontractorJn_Beijing __________________ _May._199.4 

• 
• 
• 
* 
* 

Final Installation Hardware-/Software 
Checking new Chinese Version 
Review AMI procedures 
Guide in AMI operation 
Preparation final Data Acquisition 

LEeld Mission of LPS~subcontractor .in_ Beijing __ _ 

• 
• 
* 
• 

Final adjustments to the AMI 
Preparation and successful passing of TTPR-meeting 
Preparation of small Dissemination 
Finishing final Data Acquisition for Final Report 

_October. 1994 

Besides there have also been some transitory stays of the subcontractor in 
Beijing for general project review and assessment of plan of action. 
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ANNEX 4 

Major Items of Equipment Provided by UNDP 

. 

No. Equipment Pcs U. Price Uni.t 

I Hardware Tool presetter I set 70,404 DM 

2 486 personal computer 4 sets 15,400 DM 

3 Network server I set 13,000 DM 

4 Terminal I I sets 6,950 DM 

• 5 Software CAPS system I set I l l,206 DM 

6 PDA system l set 18,000 DM 

7 NC-programmin~ I set 109,150 DM 
.. 

8 DNC system 1 set 16,600 DM 
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ANNEX 5.2 
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ANNEX 7 

Proposal for Dissemination 

UN DP-project: DG/CPR/91/323 

"Establishment of an Autonomous Manufacturing Island" 

l. Goal: 

The dissemination for the A'.\11-project is mainly aimed at demonstrating the 

principles and procedures of a real working Autonomous \lanuf acturing Island 

(A'.\fl). its management structures. its computer based support and its integration in 

the whole factory (central le,·el). This integrated and mainly work.shop oriented 

computer solution can be di,·ided into two main aspects: 

• On the lHle hanJ there i~ the ma1u~cment of the A'.\II. the orl;?afil/Jll011Jl - -

• 

mf 0rma1ion flow and the: qsuali1ation of the current ~ituation to support the 

dccisHm making in the \\ orbhop. ad,·anced methods of scheduling. 

On the other hand there is the technical information flow for the work 

preparation from drawing. creatinb part geometry. \C-programming. unlit post

processor run to machine code (DI\' 66025) and D\C data tran~fer to the 

prOCCS\ le,·el. 

lbis shall be demonstrated to other interested reprcsentati,·cs cf the C. hincse 

'.\lac hine Tool Industry in order to lransf er the results to other f actorics. A second 

intention is also to deepen the understanding of the A\fl and the proper use of the 

powerful computer systems to enhance the degree of autonom~- and to impro,·e the 

conch11on'> for the redesign of the product range by an easier introd1Jction of new 

parts. 

. 1 -
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The special A.\11-approach will be emphasized: 

• at first to use the existing machinery equipment and to impro\"e management 

and organization structure, 

• to introduce advanced technology step by step in line ''ith the build-up of staff 
skills. the development of the mark.et and as to the overall precondition of the 

facton·. 

Therefore the modular design of the implemented solution is essential. 

2. Organization: 

The dissemination will be prepared and organized by the l'~IDO-subcontractor 

LPS from Ruhr-Vniversity Bochum in Germany especially for the contents and the 

continuit~· according to the project goals. The implementing and host agenc~· 

B\ff\\" \"o. 2 and the Chinese Authorities shall be responsible for in•.-iting the 

guests from the Chinese \lad1ine T col Industry. The Senunar \\ill be conducted 

together by LPS and B\ff\\" \o. 2 un<ler the ampices of CICETE and :\l:\IEL 

3. Date: 

The dissemination shall be held in the first half of June 1995. for example in the 

wed. from 4 June to 11 June 1994. 

lbcrc must be enough time to prepare and to invite the representali\·es (e. g. senior 

engineers) from other Chinese '.\lachine Tool Builders as well as possibly some 

international representatives e. g. from Vietnam and India. 

4. Duration and Location: 

rhe total time will be one wed .. in Beijing. I he first two or three days will be used 

for checking of all operationc; and demonstrations and for instruction of B'.\ffW ~o. 

2 staff in case off remaining 4ucstions. ·1be Seminar will last one week and shall be 
held on !>ile. th•tl medns \\ ilhin the premises of B'.\I f\\" \ o . .!. mainly in lhe A'.\11 

wor~shop and \Mice for demonstration. 
- 2 . 
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mt.Dr ........ ...., 

L Experts for demonstration and lecture 

Prof. ~fassberg intends to participate the seminar and also to hold a speech and 

lecture on current trends in modern manufacturing in general and especially the 

A:\ fl-principles. 

A) 

The A.\11-Staff from B:\rn\· Xo. 2 will be the routine users of the computer 

systems and hardware in the A:'.\11 and will demons!rate the practical background. 

:\ls He Fang. AMI-Director. B:\ff\\" ~o. 2 

13sJ.-: coordination and organization of translation services 

lecture on 

U) 

AMI-development during the project 

AMI managemenl 

Dr.-Ing. Ilc1ko Schlange. LPS Project-( oonlinalor 

/35J.: 

C) 

coordination and organization of the seminar!!. 

lecture on 
A'.\tl and its material and information flow 

Soflware support and human centered approach 

CI:\f as a future goal 
Concurrent Engineering and AMI for market adjustment 

Dipl.·lng. Peter Grimme. Leader of the LPS-A'.\fl. familiar with the A~fl-project 
and B\ff\V \o. 2 and also involved in the training programme 

tasJ.: lecture on and demonstration for 

SC-Programming 

comprehensive work preparation 

workshop oriented programnung 
new trends in C:\C 

- 3 -
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Pnf.IJr ..... W.M 'q 

D) 
Mr. Guenter Henkel COSCOM export sales director. possibly supported by a 

software-engineer from COSCOM 

task lecture in the field of CAD/CAM. DNC. PDA 

demonstration of 
the whole COSCOM product range 
especially CAD/CAM. NC-Programming, DNC. PDA 

E) 

~fr. Treff er. PSI company (subsidiary GSI). chief programming enginl!er for 

Pll'SS-0-Leitstand (CAPS} 

lasJ.-: lecture and demonstration for 

F) 

CAPS 
methods and procedures 

to impro\·e utilization 

lo meet the order deadlines 

to shorten through-put time 
to lower in,·entorv 

interface to \IRP II (central level) 
interface to workshop. PDA (process level) 

~lr. \\' olf gang Busse (or other representative then in place). Plansee Tizit (Messma 

Kelch). Service Engineer in the Beijing Office of Plansee. 

/3sJ;: demonstration of efficient Tool-Presetting and Tool-~lanagement 

~fr. Busse will be invited for a short demonstration. as the T ool-Preseller is only a 

small part of the project. Before setting up the Plansee office in Beijing be was 

employed by Fritz-Werner-company and was responsible for setting up the 

Flexible Manufacturing System in B~nw So. 1. 

- 4 -
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G) 
Prof. Zhang Shu. Tongji University, chief engineer of the CIM-Centre. as national 
expert for A.Ml and Awardee of the "Chiang Technology Achievement Award 

1993". 

lasl: lecture on 
CAPP. 

6. Audience: 

COSCO~f CAD/CA...~f-system, 

Software support under Chinese conditions. 

experiences with k\fl in China. 

CI~l - deYelopment. 

\Vith respect to the·available rooms and the demonstration sites (AMI-computer

office) as well as the efficiency of the seminar, approximately 20 to 30 qualified 

guests with technical and/or management backgroJnd and adequate le,·el of 

seniorit\· shall be !nvited from differen( Chinese '.\fachine Tool Factories. To reflect 

the international character of the C;\DP-programme also some guests from \"ictnam 

or India may be in,·ited. The demonstrations will be held in groups sized hl enable 

effo:ient computer-demos . 

7. Expenses: 

B'.\fl\V :\o. 2 will pro,·ide the facilities to carry out the seminar (lecture room. 

overhead projector, demonstration in A~fl shop floor and office. transport of guests 

and so on). 

The cost brea!..down for the experts is according to the '>pecifi.c reg~1lations for 

foreign and local experts and includes tra\·el. accommodation and subsistence. 

Referring lo paragraph 5) the following budget shall be pro\·ided: 

For n, and C> 

l"he l\\O experts from LPS ha\e In prepare. organi1c and coonJinatc the seminar. 

the 11mc rc4uircJ thercfort is one man month each including preparation. travel time 
. 5 . 
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and one week in Beijing al B~nw No. 2. 

Expenses: 2 X 10.000 US Dollar 

mt.Dr.-... W.M ....... 

For D) COSCOM staff will come for one week lo Beijing. As main supplier 

COSCO~I bas the opportunity to introduce their products to a qualified audience 

and will use the A:\11 of B~fTW' No. 2 as a show case. During preparation on site 

in Beijing COSCO~I can CaJl!" out some additional and deepening training and also 

solve eventual problems connected to their integrated solution. 

For E) PSI shall send one ~on for one week. PSI has the opportunity to introduce 

their C .-\PS and related software to a qualific!d A.udiaice from Chir.eSI! ~lachine 

Tool Builders and can use the B:\IT\\' No.2 implementation as ;J. show case. l11e 

preparation ~riod on site can also ~ used for implementing the intaf ace to the 

SSA BPCS ~·IRP II s~~1em. Therefore some budget for PSI is still open (PSI

contract). As preparation for B.\IT\\' ~o. 2 the interface requirements must be 

defined and transmitted to PSI. Berlin. well in advance. 

F) :\lr. Busse from Plansee-Tizit company in Hongkcng or another represeotati\·e 

for that company resident in Beijing in June 1995 will be invited. This person has 

only a limited task compared with the whole project range. t· p to now B~IT\V 

\o.2 is the only Plansee :\tessma Kelch Tool-Presetter implementation in the Beijing 

area. So Plansee will have the opportunity to demonstrate their product range. ~o 

special budget must be provided. 

G) Prof. Zhang Shu shall be paid as a national expert. He is a leading A!\11-ex.pert in 

China, be is strongly committed to the liNDP-project and be has a long relationship 

with the factorv BMTW ~o. 2. 

R. Provisional Time Tiib!e: 

t. Day - Wednesday. 7 June 

• Opening ceremony to welcome and introduce the guests 

- 6 -
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Speeches by Mr. Huang Zhe, Dir. Li Yin Zhong. Prof. Massberg and others. 
Overview of Seminar 
Opening lecture (Ll): AMI-principles and project background 

a!iemooo session: 

• lectures and demonstrations I 

two le-:tures for all participants (L2. L3) 

general demonstration of . .\..\II and integrated computer system for all 

p~rticipants 

k\ll shopfloor and office (AMI staff supported by suppliers) 

2. Day -Thursday. 8 June 

. . 
01omm~ session: ___ ..a.:.. __ _ 

• lectures and demonstrations II 

four lectures for all participants (L4. LS. L6. L 7) 

3/iemooo session: 

• lectures and demonstrations Ill 

system demonstration (suppliers supported by A:'.\11 staff) 

participants divided in small groups exchanging between the demonstration 

sites (stations) 

COSCO:'.\f 

PSI 
Plan see 
(Oluma APT-Programming) ? 

(:'.\IRP II) 

- 7 .. 

He F.nt. H. Sc:N.nge 9411ot31 Pat• 7 



Pnr.IJr ..... W .......... 

3. Day - Friday. 9 June 

momiog sessioo: 

• lectures and demonstrations IV 

- possibility of deepening demonstration as to special interest and request of the 

participants (every panicipant free to choose the station) 

COSCOM 

PSI 

Plansee 

altemooo session: 

• Closing meeting 

Final lecture: Summar~· and outlook (L8) 

Official address by '.\lr. Huang Zhe. Dir. Li Yin Zhong. Prof. :\lassberg and 

others. 

Banquet 

9. General remark 

This proposal is worked out following an earlier proposal submitted to Mr. Huang 
Zbe (~l~IEI) and ~Ir. Gurkok (C~llDO Vienna) in August 1994 and after principal 

approval of such a seminar during the final project acceptance meeting held on 21 

October 1994. It shall be submitted to MMEI and l!NDP to ask for support and it 

will serve as a working background to prepare (e.g. for expert invitation) the 

seminar. 

A more precise time table and special topics for lectures will be worked out 

- 8 -
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following the general approval from the supporting authorities. Also the time frame 
must be confirmed and fixed until Januarv 1995. 

" 

Beijing. October 31, 1994 

(Dr.-Ing. H. Schlange. LPS) (He Fang. AMI-Director. B~IT\\' ~o. 2) 
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