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Practical simulations of injection-moulding process es
using special polymers for small parts

SIMULATIONMOLDINGSME
G5ST-CT-2002-50307

Executive Publishable Summary

This project is a joint effort of injection moul@jrSME to enable thase of simulation techniques
by SME. Target was a new simulation technique, easy twleaand tailored at SME specific
requirements, especially for small and micro parfs to 5g from special polymers for the
improvement of efficiency and innovative power:

increase product quality(+10%),

reduce costs & raw materials usage(5-15%),

shorten time to market(-20%).

7 SME from 6 countries represented a core segnfedhedzuropean plastics industry. This segment
is a key partner for the miniaturisation industri€he aim is to establish EU SME as worldwide
leaders in small and micro tools, parts & systems.

The key issue is to ensure the implementation andsage of simulation technique for small and
micro parts in SME. Thus an own work package deals with the set-ua obad map for the
implementation into the SME. In the project the liempentation was done by 30 workshops, a
handbook targeted at the implementation of simulatn tools into the SME’sand by including

all SME’s into the simulation work throughout neathe whole project. The trainings done in the
second series of workshops were based on the dsraéthe handbook. The handbook itself was
distributed to all partners andlready forms a very important guide for their work with
simulation. By doing 13 real case studies they learned stegtép about the opportunities of
simulation. During the project a very close contaat been established between the RTD partners
and the SME’s. The results of the project and the established close contact between research
partners and SME’s will increase profits, stimulateovation, spare the environment, create new
and upgrade existing jobs in EU.

The scientific part started with the collectionrefl requirements and characteristics of small and
micro parts of SME as well as their experience$ wabling and producing small parts. Thus the
potentials of the use of simulation for small and riero parts were evaluated(cost, quality and
time) with regard to increased efficiency and reslcosts in design and production. With a
standard simulation program one existing part @he8ME was simulated. The results had been
compared with the practical experiences regardiegd parts and moulds. This gave the SME'’s the
possibility to check state-of-the-art simulatiorogmams regarding small parts and to constitute
necessary steps for program development and imprents for mould design. Thepeactical data
and experiences from SME had been highly encougaggtause it has shown that #avings for
SME’s could be higher than expected (reduction initne-to-market and production costs >
20% compared to >15% stated in the proposal)Furthermore at that status the importance of
correct material data for simulation was underlingadis our work on micro-rheology and material
data was the right approach.

Within this project two main goals have been a#diran economic and a scientific one.

Participating SME were introduced into the simwatof the injection moulding process and have
been familiarised with the simulation software Cadid. The SME did benefit economically by the
use of simulation software, and will in the futlre able to take a significant advantage against the
increasingly aggressive Asian competitors.
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From the scientific point of view the simulationfteeare at the example of Cadmould has been
improved and made available for the use on migextion moulded parts. Significant steps that have
been realised are: development and implementatiamew rheology model, which allows describing
the flow behaviour at very high shear rates andupled simulation of the thermal mould behaviour
together with the prediction of the rheological @abur. This is possible by using a standard Finite
Element solver or a thermal module available in r@auld. Both steps have strong influence to
increase the result quality at micro parts.

Based on the practical experiences at the SMEranddientific results of this project, we can datt

by using simulation the saving potentials are i &énea of about 20 to 25% of the production costs
and not some mere 15% as expected. The optimisedfuse new developed specific software for
small parts allows further on to reduce time toketaof about 20% .This finding is an average value
based on 13 very different case studies. The enétg potentials are varying between 10 and 35%
(without the additional potentials on the matereisl energy sidel-hese numbers which are based
on practical parts and experiences do not only undkne the necessity of this project but make
the goals addressed in the project even more urgefur all of Europe.

That means that in the field of highly complicatedall parts the EU-SME will have big chances to
develop a strong strategic position by using the sienulation technique for small parts in futuréeT
consequent usage of a practical simulation teclenigill lead to much better product quality and
productivity and it will shorten time to market extnely. The planned exploitation-activities of the
project-results will be a strong support to improlve competitiveness of the EU-SME within the next
3 to 5 years.
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Project partners

The social climate during the whole project waseigat. The technical contents were presented in

the Consortium Meetings from the responsible taghagers and the participants discussed the results
in the plenum very satisfactory and in a constugcthanner. Nevertheless it was a lot of work to
manage the smooth flow of the project. Especiléydcommunication via borders and languages
caused a lot of discussions till everything wasenstbod in the right way.

Anyway all the participants worked together in aeraplary manner. Especially the SME worked
very intensive with the RTD-partners (This topiosghl be emphasized because the experience of
some RTD-partners is, that the SME are not soagi@rtners in other EU-projects as in our project).

Statements of the SME

Dollwin

For Dollwin it was very important that this projasta very specialized plastics project for smalitg
with several European countries. Before the prageatted Dollwin didn’t have a simulation program
and ordered the simulation from providers. EspBciar a tool company it is important to know the
processes, because we don’t have the experiemséaHeoinjection moulding side.

We also appreciate the contact to new partnersdamdifying the existing ones.

Awender

Although Awender is a very small enterprise in thastics sector we differ a lot from the mostly
much bigger competitors. With using the simulatiechnique we have the opportunity to strike a new
path - in development, in production and in winnimgw customers. We can sort things out more
creatively and therefore we can break into new etark
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W&G

The parts/tools which are producatt W&G are small and highly complicated. Before fireject
started it was impossible to simulate our partserdfore we could not use the simulation techniques
We worked mostly on trial-and-error-base.

Now we cannot imagine a world without simulatiocheiqgues. Nowadays we simulate about 95
percent of our new parts. The jointly further deyehent of the simulation software and the espsciall
in this project developed material data enable aoly the simulation of our parts. So we can estmat
the feasibility and we save time and money in timeent product development process.

Camo

The _good co-operation with researchers and conopetiin international basis was a hew and positive
experience for Camo. We came to the conclusionttiere is a high potential of savings by using
simulation techniques. On this account we will thee simulation at every injection moulding part in
future — especially for small parts. We are suiig tilo-operation between the participants will be
continued in many cases.

Technical Statements of the SME

Dollwin

At the pillbox the filling of the tool is the pradxin. The part could not be filled properly, becatise
flow resistance at the film-hinge was too high. Tasult of the development in this project was that
we applied in the tool at the area of the film-leng special coating with extremely low heat
conductivity. So the flow of the meihrough the film-hinge was optimized and the pa be filled
properly right now.
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W&G

Due to the fact that it was not possible to sineilis highly complicated filter, we were forced to
define the injection points and venting with a itegttool - or to reach the quality target with 2-3
additional improvement loops! This means out ofesealditional expenses concerning costs and time
to market!

Furthermore a new, especially in this project depetl, material modelas integrated in the
CADMOLD software. Therewith it is possible to siraté the flow of the melt at very high shear rates.
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Camo

The most important result in this project is than@® can save in average 20-25 percent of the
production costs by producing small injection medgbarts by using simulation techniques.

To calculate the injection moulding process of tresy small parts extensive testings were made by
the project partners. The researchers measurethabrial data for each used material. A new

measuring method was developed especially for siigar rates. In the injection moulding simulation

software CADMOULD some modifications and enhances@rere made.

Awender

At the part from Awender, a covering, the gatas fixed by the customer. If we had the simulation
technique already at the moment of developingghrs, we would have had the opportunity to discuss
with the customer which problems are expected. iguthe project we could point out the limited
process reliability — and after simulation we foumdolution to reduce the high scap rate from 30 %
downto5 % .
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