. SYNTHESIS REPORT =

Contract No. BREZ2-CT$3.0757

CRAFT Proposal No. CR-1082-91

Modern machi ni ng techmologies and production technigues in the
Eur opean subcontracting industry.

Brite-EuRam II

Stichting ‘Samenwerkingsverband
InnovatieCentrum Venlo

Pee. box 93

NL- 5900 &AB VENLO

Project coordinator: .

Reference Period from 01.01.1994 to 30.86.1996

Starting bDate: 01.01.1994 Duration: 30 Months

This project was funded by the European Conm ssion under the
BRITE/EURAM Programme.



1. Abstract

Under the title of this project 12 Proposers, 6 R&D-Performing
organisations and 6 internediary organisations in the Germany
arid the Netherlands worked together on a wide variety of
research subjects,

-New product devel opnent, technol ogy devel opnent, contro

sof tware devel opnent, new ways of organi zi ng production and
gual ity managenent were subjects of the project.

Product devel opnent concerned the devel opnment cf itens such as
a zero-tolerance gear rack driving assenbly, a small and
universal mlling chips centrifuge linkable to a wde variety
of machi ni ng equi pnent.

Technol ogy devel opnent conprised a high speed mlling unit fqor
the machining of alumnum <the formng of high-quality
internal screw thread in high-alloy steels, the autonated
assenbling of a rack gear and the nechanical alignment of
hardened circul ar saw bl ades.

A new kind of control software was devel oped |inking a

production control system directly to the software used for
production preparation.

Production organi sation and savings in time and noney were the
items concerning two Proposers, who actually nmanaged to
reorgani ze and physically regroup their production equi pnent
in such a way, that they realized considerable savings in
order lead tine, clanping and resetting time and costs.

Finally three conpanies introduced the concept of quality
managenent in the machining industry.

Most of the results of the research have already been

i npl emented by the Proposers. Sonme are still working on
prototype equipnent. Also part of the results are now
commercially available to third parties, whereas the renmaining
results are being nade ready for commercialization

For the Proposers this project is now paying off and they are
very satisfied with their participation. Sone of them are

actually considering further Cooperative Research and will be
seeki ng support by the European Comm ssion in the near future.

Concluding this CRAFT-project it can be said, that for crarT
as well as for many other things in life, "the first tinme is
al ways the hardest. ™ However, it was worth the effort.



2. I ntroducti on

Al though it was the distinct aim of the initiators of the
project tc denonstrate the feasibility of the
BRITE-EURAM/CRAFT-programme {0 as many conmpanies in the
subcontracting and machining industries as possible, the
project itself was based upon real and concrete technical and
organi sati onal problens of the Proposers. It was considered
vital for the success of the project, that the conplex
cooperation of so many conpanies and organi sations should be
underlined by practical and useful results. Only results of
this kind could convince the Proposers to participate and can
convince others irn the European Union of the inportance of
Cooperative Research Action For Technol ogy CRAFT.



3. Techni cal description and results.

3.1 The forming of screw thread in high-alloy steels.
Pr oposer: Demgen Werkzeugbau GmbH, Schwerte

R&D Performer: WZL-RWTH Aachen
Prof. Dr. -Ing. Dr. h.c.mult. W Kdnig
Dipl.-Ing. M Fieber

Tapping of screw thread is usually one of the last machining
operations a product has to undergo. Therefore, at that moment
any product already represents a considerable value due to
previ ous machi ni ng worKk.

Al though the tapping of internal screw thread and the form ng
of external screw thread are well-known operations in the

Eur opean subcontracting industry, particularly the tapping of
internal screw thread still bears relatively high risks wth
regard to the guality of the thread and processing problens.
Especially in the machining of high-alloy steels, Demgen GmbH
experiences problens that will also be encountered by many

ot her subcontracting industries.

Cn one hand, the high-pressure hydraulic application of the
product requires strong and flaw ess screw thread, on the

ot her hand the high-alloy steels used make it especially
difficult tc control the tapping process.

For these reasons Dengen GmbH was | ooking for a new and

i mproved method of forming internal screw thread.

This R&D subject conprised fundanental research into materials
properties of certain high-alloy steels with respect to the
formng of internal screw thread. The research was conducted
by the "Labcratorium far Werkzeugmaschinen und Betriebslehre"
{WZL} of the RWTH Aachen.

The research subject has been divided into the follow ng
steps :

1. Metallographic research on 56 NiCrMov 7 V
2. Fundanmentals of internal screw thread form ng
and tapping:
- drilling dianeter

cooling/lubricating fluids
tool coatli ngs
Definition of thread quality
4. Determ nation of tocl lifetime under sel ected
process paraneters
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Apart from the high-alloy steel selected, the follow ng
condi tions were defined:

- thread size: M 12 X 1,75

- thread: blind hole

- thread depth: 22 mm

- max. tolerance on drilling dianmeter: K 19

Tool s and apparatus.

Tapping and form ng experinments were conducted using ESC
tocls, Taps were of size M 12 x 1,75 and quality &H, form ng
tools were of size M 12 x 1,75 and guality 6HX.

The HSS tools were used in an uncoated version as well as in
PVD-coated TiN and TiAlN.

Tests were conducted on a vertical |athing machine type Hurth
VF+ Drilling reversion and speed were controlled by neans of a
t appi ng devi ce.

Materi al .

The purpose of this research subject was to inprove the
formng of screw thread in high-alloy steels.

The material 56 NiCrMoVv 7 V (1.2714) was used as a good
representative of these high-alloy steels. The material was
used in bar-shaped pieces of &0 mm height and 70 nm wi dth.
Hardness of the test pieces (Vickers HV30) averaged 375 HV
(1255 N/mmf), standard deviation was 6 HV.

Metallographic tests proved the test pieces to be of good and
constant quality and conposition.

Test paraneters.

The effect of paraneter variations cn the quality of the screw
thread had to be established by considering a large nunber of
parameters . Tool specifications, shear stress and surface
gquality affect the-resulting screw thread. Torque and axial
forces affect the operation itself.

For the determination of optinal paraneters a series of short
tests of 10 thread hcles each were conducted prior to testing
tool lifetine and other vari abl es.

Surface gquality was docunented through electron mcroscope
phot ographs using 8¢x enlargenent. Quantitative neasurenment of
surface quality could not be used because of the fact that the
surface to be evaluated, the internal screw thread, is not
readi |y accessi bl e.

Test results.
As already stated, the first series of short tests were neant

to determine the optimm paraneters for the formng of
internal screw thread in 56 NiCrMov 7 V.



First tests resulted in the determ nation cf the best dianeter
for the drilling hole. Based upon this result, further tests
were conducted with variations cf form ng speed, toocl coating
and cocling/lubricating fluid.

Opti mum paraneters for screw thread formng in high-alloy
steel s have been determned. Tool lifetine tests have been
conducted. A conparison between the tapping and the form ng of
internal screw thread in high-alloy steels was nade.

3.2 The concept of a mlling chips centrifuge.
Pr oposer: Metaal Industrie Bergen, Bergen

R&D Perfornmer: WZL-RWTH Aachen
Prof. Dr. -Ing. Dr.-Ing. E.h. M. Weck
Dipl.-Ing. H Kl ein

Metaal Industrie Bergen was |ooking for a reduction of
environmental costs of cooclants/lubricants through the

devel opment of a small and universal chips dryer, adjusted to
the capacity of asingle working machine and linkable to a
machi ni ng centre.

The subject conprised the follow ng steps:

1. Expert determ nation of the package of requirements in
which are determ ned.
maxi mum bui | di ng space
nature of the chips
quantity of chips to be processed

centrifugal acceleration _ o
lifetime of the device and its individual conponents

2. El aboration of various concepts for a dryer, resulting in
the indication of a range of possible conponents that
neet the requirenents.



3. Eval uation of the el aborated concepts.
4, Witten docunentation of the individual steps.

Concept

Metaal Industrie Bergen and WZL-RWTH Aachen devel oped =a
package of requirements. On this basis, six different
solutions to the problem were devel oped and evaluated wth
respect to technical arid econom c aspects.

The resulting solution was further devel oped with respect
the following aspects:

1. Dryer drum

The vertical building space between tne chips contain

and the chips transporter is only 300 mm. The integration
pace

of a dryer with a vertical drum axis in this narrow s
i's not possible. Therefore a drum having a hori zontal
axis was selected. The drum is open on both the front

to

er

and

the rear side of the axis. Chips are fed to the drum by
means of a gutter. The drumis shaped in a conical and
parabolic way in order to ensure transport of the chips
through the drum in the axial direction. At the end of

the drum the dry chips are thrown into a collecting
chamber and subsequently dropped into a container
This configuration of the drum enables continuous
operation.

Liquids are collected in the dryer housing and returned
to the coolant/lubricant circuit of the machining centre.

2. Drum beari ngs

Twc alternatives were considered: shaft bearings and
circunferential bearings. It was expected that a
construction involving a drum shaft m ght cause plugg
of the drum by lcng chips. Therefore bearings on the
circunference of the drum although definitely Iarger
nore expensive, were given the preference. Due to the

ng

and

coni cal shape of the drum one bearings will be 16 inch

in dianeter, the other will be 12 inch and therefore
consi der ably cheaper.

3. Mbt or

The dryer will be eguiped with a 38¢ Volt nbtor with an
integrated emergency brake. The dryer will be operated

using only the nominal speed of the notor. Expensive

frequency controls are not needed. The energency brake
will be used in case of personal danger or unacceptable

unbal ance in the drum

The motor will be connected to the drum by neans of a
variable V-belt drive. The v-belt will be connected
directly to the drum



4, Construction

The entire dryer including motor will be hung up in four
flexible elenents in a steel construction that is open
and accessible on three sides, thus enabling the chips
container to be put in its place from all three sides.

Masses and forces in/on the equi pnent, especially when
operating with an unbal anced load in the drum nake it
necessary to give a good deal of attention to the
solidity of the construction and the isolation of the
entire dryer from the foundation.

Research results.

The concept and the foll owi ng conponents have been further
detail ed and cal cul at ed:

beari ngs

bearing covers

sel ection of the notor
V- bel t

V-belt spanner
dryer housing

door | ocks

unbal ance switch
chips supply gutter
flexible elenents
construction

Subsequently the results have been docunented in detailed

drawi ngs and afinal report. The Proposer is now inplenenting
the results in a prototype nachine,

3.3 The nmechanical alignment of circular saw blades with a
hardness of 63-65 HRC.

Pr oposer: De Kinkelder, Zevenaar

R&D Perforner: WZL-RWTH Aachen
Prof. Dr. -Ing. Dr.-Ing. E.h. M. Wek
Dipl.-Ing. M. Swoboda

De Kinkelder manufactures circular saw blades for working
metal, plastic and steel. The grinding operation as part of
the production process causes form changes in the bl ades,
which so far are elimnated manually.

Especially for blades with a hardness of 63-65 ERC, no
alternative alignnent nmethod is avail abl e.



Therefore fundanental research into the cause and the nature
of undesirable internal stresses was necessary. &alsc, the
devel oprment of nechanical alignment would result in a nore
efficient production and ensure constant quality.

The research subject was divided into the follow ng steps:

1. Basic research into deformation analysis and nateri al
behaviour.

2. Maki ng an inventory of processes that m ght be used.

3. Preparing a concept.

4. Systematic determnation of alignnent paraneters.

5. Devel opnent of a prototype.

6. testing and optim zati on.

Determ nati on of shape deviations.

First tests to determne the deviations in the actual shapes
of the saw bl ades were conducted on circular blades of three
different dianeters: 250, 275 and 350 mMmm Results were

eval uated using AutoCAD and reference wvalues given by De
Kinkelder.

The follow ng deviations were found:

For 250 mm bl ades: 0,133 - 0,742 mMm
For 275 nmm bl ades: 0,185 - 0,299 mm
For 350 mm blades: 0,257 - 0,937 mm

Sel ection of a measuring method

After establishing the nmagnitude of the shape deviations, the
conditions for a suitable nmeasuring nmethod could be drawn up.

Al so the basic requirenments for a mechanical alignnent
appar at us have been establi shed.
A nunber of measurenent nethods were revised:

hol ographi ¢ interferometry
MoiréT%rocess
"Streifenprojektion”
"Lichtschnitt®

| aser triangul ation

Hol ographi ¢ interferometry did not look prom sing because of
the insufficient data correlation between both pictures and
the long processing tinme for the hologrammes. For the Moiré-
process the setbacks were the high-power |ight source needed
and the conplicated preparation of test bl ades.

The remai ni ng nethods, though different in their technical and
financi al demands, seened feasible.

The final selection of a measuring nethod was made in
cooperation with De Kinkelder.



Materials research on saw bl ades.

In order tc obtain information on the uniformty of the
hardness of the saw bl ades, De Xinkelder perfornmed a nunber of
hardness tests, Results showed &5 ERC hardness, practically
uniform in radial directions,

Alsc a series of bending ‘tests were perforned on saw bl ades.
None of the tests showed a distinct transition from elastic tc
plastic deformation before rupture. This ruled out plastic
deformati on techniques as aneans of aligning the saw bl ades

| npact resistance tests were done. These tests brought insight
into the forces exerted during manual alignnent. Together wth
cal cul ated theoretical wvalues these data indicated the forces

to be used in a nechanical alignnment process.

De Kinkelder built a prototype machine for the testing of
results obtained by the R&D Performer. This prototype has been
changed in the course of the ‘“work in order to incorporate the
growi ng insights into the subject.

3.4 Concept developnent for the automatic assenbly of a rack
gear.

Proposer: Ri dder Machinefabriek, Harderwijk

R&D Performer: WZL-RWTH Aachen
Prof. Dr. -Ing. Dr.-Ing. E.h. M. Wek
Dipl.-Ing. U. Tillmann

Ri dder Machi nefabriek BV is producing autonmatic shadow ng
devi ces for greenhouses and packagi ng nmachines. Part of the
product range is a rack gear used to transformthe rotating
novenmrent of a shaft into the |inear novenent of a rack, which
is opening the greenhouse’s roof w ndows or moving sun bli nds.
A nunber of 100.000 gears are assenbled nanually each year.
Ri dder plans to expand, so that the nunber of gears to
assenble may increase up to 200.000 each year. The gear
consists of 10 parts:

1 tin frame as a housing for all parts

2 guide rollers to fix the rack at the gear

2 riveting bolts as shafts for the guide rollers and to

hold themin the tin frane

1 gear wheel

2 M8 grub screws, screwed in the gear wheel to connect it

with the driving shaft

2 sliding bearing rings to prevent friction and wear

between tin frane and gear
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Three workers would be occupied assenbling those gears. Major
savings of personnel costs may be possible by assenbling the
gears automatically. To judge wether manual or automatic
assenbly is nmore economical, it is necessary to know which
technical requirenents are to be net and which costs are
incurred by an automatic assenbly plant.

Starting fromthis point, it was the task of the WzL to
devel op a concept of an automatic assenbly plant for the gear
mentioned. To ensure that the chosen concept could be
realised, it was to be detailed in formof assenbly draw ngs
for the plant and it’'s subassenblies.

First of all the assenbly parts and alternative assenbly
orders were analysed. As a result it was possible to define an
assenbly order which neets all requirenents cf the parts:

the M8 grub screws are screwed in the gear wheel
the sliding bearing rings are layed on both sides of the

gear wheel.

the gear wheel and the bearing rings are nounted onto the
tin frane .

the guide rollers are put in the frame and bolted with
the rivets.

the rivets are fixed.

In order tc minimse the necessary technical eguigment and the
investment costs, different |ayouts for the assembly plant
were investigated. The nunber of noved and controlled axes in
the plant could be reduced by dividing the assenbly process in
two sections. In the first one rotationally synmetrical parts -
i. e. the gear wheel and the two sliding bearing rings - are
preassenbl ed, In the second section all operations in
connection with the tin frame are done. This is mainly the
fitting of the guide rollers and the riveting bolts and the
fitting of the preassenbled gear-group into the frane.

The great advantage of this solution is that in both sections
cf the assenbly process only one kind of fixture is used.

O her’ wi se each station of the plant would need two fixtures
(and handlings} for handling the rotationally symetrica

parts and the tin frame. A further dividing of the process in
even nore sections was thought over too. Because there are no
addi tional advantages this solution was rejected.

Basing on this schene the concept was detailed, so that for
each problem connected with the assenbly a technical socluticn
can be given.

In order to use only one (bought) automatic screwer for the M8
grub screws the preassenbly section should be run with the
double speed of the second section. By this each gear runs

t hrough the preassenbly twice, so that both screws can be
fixed with one screwing station. This neans, that altogether
4 assenbly stations for the end assenbly steps involving the
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frame and 7 stations for the preassenbly of the gear wheel
group are necessary. If the two M3 grub screws could be just
packed with the gear, 3 preassenbly stations would be
sufficient for the assenbly process.

The parts are supplied as bulk material. To single them out
and give them an orientation vibratory hopper conveyors are
used. The advantage is, that ail parts can not only be singled
out by the sane facility but can be given to the assenbly
process with a defined orientation.

Both sections of the assenbly should be realized on autonmatic
i ndexi ng tables. To hold and support the gear parts in each
station of both indexing tables fixing elenents for the gear
wheel group and the frane were constructed.

The total costs for all bought nechanic and electric parts
used in the plant are 180.000 DM. Roughly estimated another
10.000 DM are necessary for the control hardware. Additional
costs in estimately the sane region would energe mainly from
labour costs for the detailed construction, the manufacturing,
the control |ayout and the assenbly and initiation of the

pl ant

The results of the research work were inplenmented by the
Pr oposer.

3.5 The devel opnment of a zero-tolerance gear rack driving
assenbly.

Proposer: A. Mannesmann GmbH und CO, KG Remscheid

R&D Perforner: WIL-RWH Aachen
Prof. Dr. -Ing. Dr.-Ing. E.h. M Wek
Dipl.-Ing. A Hohle

A. Mannesmann in Renscheid manufactures high-precision gear
rack driving assenblies for tooling machines, robot handling
systens and cranes. Wth regard to the inprovenent of
production efficiency, higher and hi gher speeds are applied
for linear axes driving. A Mannesmann IS |ooking for further
devel opment in this direction, both enabling highest precision
and repeatability in high-power drives.

Al ternative solutions.

In normal gear rack driving assenblies, a gear wheel is in
direct contact with a gear rack. This contact involves certain
tol erances. High-precision positioning of a support is

t herefore inpossible. Reversed operation of the assenbly

i ntroduces yet another tolerance.

Several known nethods deal with the elimnation of these
tolerances , but they all show different disadvantages.
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Another nethod, relatively conplicated in its construction
consists of a set of two gear wheels placed on a gear rack
while maintaining a certain tension between the two wheels.
A nore cost-efficient alternative to this nethod is found in
the use of three gear wheels in conbination with a gear rack

A. Mannesmann and WZL-RWTH Aachen together set up a package of
requi rements for the construction of the prefered solution
Thi's package and the conputer software available at WZL-RWTH

Aachen allows detail ed design of the drive assenbly.
Resul ts.

The design cal cul ati ons have been nmade. aAlsc from the

avail able alternatives a solution for tensioning of the gear
wheel s has been chosen.

The first prototype has been tested and evaluated wth

A. Mannesmann. Subsequently further optim zation has taken
place. A final report and a set of drawings were delivered to
the Proposer and to the Coordinator.

3.6 The devel opnent of a high-frequency alum num mlling
unit.

Proposer: Mifa Aluminium, Venlo

R&D Performer: Unisign TACB, Panningen

Mifa Aluminium B.V. is an al umi num processing business that
uses extrusion, machining and surface treatnment to manufacture
hi gh-quality products for the aircraft, fine-mechanical and

ot her industries.

To keep its technological lead in the field of alum num
processing, Mfa is interested in developing a high-frequency
milling unit to be conbined with its production equi pnent.

The foll owing aspects had to be considered in the devel opnent:

1. Maxi mum speed in the order of 30,000 rpm

2. H gh dynam c stability at both high and low speed.
3. H gh torque power bal ance, even at low speed.

4, H gh preci sion.

Resul ts.

After setting up the package <f requirenents, a great deal of
attention was given to the thermal and vibrating behaviour of
the milling unit. Both research and experinents were

conducted. Extensive contacts with Fisher aG, Switzerland, |ed
to concise ideas for the construction of the unit. Fisher AG
further assisted in the f£inal devel opnent of the mlling unit.

Producers of high-frequency speeders were involved in testing
and nodifying a number of speeders.



Several milling units were tested on a test bench at Unisign
and subsequently tested on a production machine at Mfa
Aluminium.

In several steps the prototype mlling units have been
upgraded to neet the requirenents set out. Especially the
mlling speed was increased gradually up to 24,000 rpmin
order to understand fully the dynam c behaviour of the mlling
unit at high speeds. The unit is now commercially avail abl e.

3.7 Efficiency inprovenent inm the production process.
Pr oposer: Speciaalwerk Venray, Venray

R&D Perforner: Stork-Demtec B.V., Amersfoort

Speciaalwerk Venray IS a high-quality subcontracting industry
supplying to Oiginal Equi pnent Manufacturers in the aircraft,
el ectronics and other industries.

In order to maintain its conpetitive edge, the conpany has to
neet the changing demands of its custoners through increased
efficiency, shorter lead tines and higher flexibility.

For large parts of its operation these custonmer denands

i nvol ve conpletely new ways of organizing the work and in fact
a different and new | ay-out of the production equipnent.

The known and foreseen custoner demands have been anal yzed and
a package of requirenents has been drawn up:

1. Cl anmping and setting nethods are to be determined for the
available tools in order to reduce machine down-tinme to a
m ni mum

2. Directives for the NC programmer are tc be set up, aimng
at a reduction of indirect machining tine to a m ni num

3. The production organization has to be adjusted in order

to reduce lead tines to a mninum in accordance with the
requi rements of the I8C 9002 standards.

The project was divided into four steps that are discussed
below.



1. Restructuring the prcduction organization

Four production groups have been defined:
a turning/milling cell (processing costs domnant)
pl astics machining and assenbly (material costs dom nant)

a product range (product dominant} _
a Job shop (production technol ogy dom nant)

Optimzation of the turning/ mlling cell was chosen as pil ot
activity. The package of requirenments and the responsibilities
and duties of the different functions were defined. Duties
were described in detail. These descriptions are also used as
job instruction tools.

The turning/mlling cell was realized. Six production

machi nes, stocking of (final) products and tools, quality
control, packaging and NC programm ng were placed directly
faci ng each other.

The remaining product groups will be realized at a later date.

2. Reor gani zation of production preparation and planning.

Production preparation has been adjusted. The preparation for
new products was separated from the preparation for repeated
orders. Logistical and technical preparation were integrated
and are now bei ng done by one and the sane work preparatory.
Production information for the shop has been sinplified and
restricted to the really necessary information.

Production planning nethods for the different product groups
were established and auxiliary neans were indicated. At the
nmonent the nethods are in a test phase.

3. Establi shing of a structured cal cul ati on nethod.

The nethod followed strongly resenbles the one used for the
reduction of clanping and resetting tines.

4, Reduction of clanping and resetting tines.

In accordance with the managenent of Speciaalwerk Venray, the
machi nes in the turning/milling cell were chosen to serve as a
pilot for this action.

A reduction of clanping and resetting tinmes by 50% showed to
be realistic through sinplification and standardi zation cf
cutting and clanping tcocls. The results of this pilot project
were used by Speciaalwerk Venray to reduce clanping and
resetting tinmes in the other product groups.
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3.8 Efficiency inprovenent in the production process.
Proposer: Optiwa B.V., Reuver

R&D Performer: Stork-Demtec B.V., Amersfoort

Optiwa IS a subcontracting industry supplying products in
plastics, ferro and ncon-ferrc materials to a large range of
custonmers in the machine, nedical, aircraft and aerospace

i ndustries. The conpany produces according tc custoner
specifications and the IS0 9002 standards. Production covers
series ranging fromb5 to 300 pieces.

Optiwa is presently facing market devel opnents tending towards
smal l er series and shorter lead tines. The decline in size of
production series is denonstrated by the decline of the
average production time per series over the past years. In
1982 production time per series averaged 18,5 hours, in 1993
it was 12,2 hours and in 1994 the average was a nere

8,7 hours. Meeting these changing narket demands cannot be
acconpanied by rising prices or lower quality, as conpetition
is fierce.

In order to neet nmarket demands, nachining, inspection and
overall lead times nust be reduced. This also holds true for
clamping, resetting and transfer times between subsequent
machi ni ng operati ons.

Resul ts

For the project at Optiwa the mlling nmachine NCD3 and the
production cell BC2 were selected. Results are as follows:

i For the mlling machi ne NCD3 downtine, caused by clanping
and resetting, was reduced by 50% representing a
reduction in order lead tine by 11% and a reduction of
production cost by 8%

2. Downtime of the production cell BC2 can be reduced by
73% representing 8% of order lead time and a reduction
of production cost by 22%

In both cases NC-programming had to be adapted corresponding
with a new set of standardized cutting tools. Directions for
future progranm ng actions were given.

In the reduction of overall lead tines the nost inportant
bottl enecks turned out to be the intermediate quality checks
and clanping work. In accordance with the 150 9002 standards
the internediate quality checks could to a large extent be
replaced by in-line checks that do not affect lead tine.

Qut | ook

A large share of the products at Optiwa is produced by neans
of a conbination of turning and mlling. aAt the nonment these
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operations take place on different machines and therefore
invol ve a nunber of transfer, clanping and resetting actions.
The producers of mlling nachines recently devel oped nachi nes
that are in reach of industries |like Optiwa and that conbine
both turning and milling capabilities. In the near future

t hese new devel opnents will enable Optiwa to further reduce
production lead tines by elimnating the transfer of products
from one machi ne to anot her.
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3.9 Cost reduction by efficiency inprovenent in SVE
producti on.

Proposer: Reef Precisie, Maasbracht

R&D Perfornmer: Exapt Systemtechnik GmbH, Aachen

For the introduction of conputerized calcul ation Reef Precisie
was | ooking for the devel opnent of a software |inkage between
& production control package and a cal cul ati on package.

This software would enabl e-the generation of a complete
operations plan in which machining tinmes, set-up tinmes,
routings, operation sequences and nmachine settings wll be
recorded.

Resul ts.

After an extensive search and many discussions with software
devel opi ng conpani es, Exapt Systemtechnik GmbH was sel ect ed.
The actual work started in January 1995 and was conpleted in
the course of the year. The results are now operational at
Reef Precisie Bv and is paying off. Together Proposer and
R&D-Performer are evaluating the market for the software
devel oped.

3.10 Inplenenting nodern supply strategy in machining SME's.

Proposer: Hecker & Krosch GmbH & Co.KG, Zilpich
Wgra GmbH, Aachen
Fechner GmbH, Hilden

R&D Perfornmer: TOV Rheinland, Aachen

Modern supply strategy is nc longer feasible without Quality
Management . More and nore, custoners demand 1S0 9000
conpliance from their suppliers. _ _ _

For small and nediumsized machining industries there is no
specific quality managenent handbook avail able at the nonent.
Therefore it was alsc the aim of this project to devel op such
a handbook in a cooperative effort of the three proposers
mentioned and TUV Rheinland.

Al though the project started in all three conpanies

simul taneously and progress took place independent from each
other, it was the distinct aimof the project to help the
Proposers benefit from each other. Therefore the Proposers and
TUV Rheinland have nmet and discussed their progress and

probl ens at regular intervals.
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Two of the Proposers have conpleted the work in such a way,
that they are now 1SO 300¢ certified suppliers. The third
Proposer is still working towards certification.

‘The Quality Managenent Handbooks of the two certified

conpanies wll serve as exanples fecr the machining industry in
Eur ope.
4. Concl usi ons

A1l of the research subjects in this project have yielded at
| east the results that were expected.

A high-speed mlling unit for the machining of al um num was
devel oped. A zero-tolerance gear rack driving assenbly was
devel oped. Form ng of high-quality internal screw thread in

hi gh-all oy steels is now operational. A prototype of a
universal mlling chips centrifuge is being tested. The nanual
assenbly of a rack gear has been nechani zed. Novel software
for production control was devel oped and introduced and is
comercially available. Mthod and equi prent for the
mechani cal alignnent of hardened circular saw bl ades were
devel oped and tested. Production systenms of nachi ning
industries were redesigned, regrouped and reorganized in order
tc save tine and noney. Specific quality nanagenent handbooks
for small and nedi umsized nachi ning conpanies were devel oped
and i ntroduced.

The project as such was far froma typical CRAFT-project.

The large nunber of Proposers, the variety of research

subj ects, the cooperation with nc less than 6 R&D-Performers
and. the involvenent of 6 internmediary organizations nmade this
project far nore conplicated than a normal CRAFT-project.
Nevert hel ess, the results have proven it to be a good and
justified project.
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nature and are the property of the Proposers.

| nformati on on individual subjects and Proposers’ nanes and
addresses can be obtained through the Coordinator:
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Mr. M. Flinsenberg
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Dat abank of the European Comm ssion.
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e-mai| : nathalfecartermill .com.
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