INJECTION MOULDING SIMULATION

industry that moulding is magic and only

the ‘old timers’can doit. If that was the case
then Torsten Kruse, owner of Kruse Analysis,
would be running Hogwarts where Harry Potter
learned his craft, but he could not disagree more
with this view.

“Injection moulding is a process, a very com-
plex process but one that can be virtually simu-
lated. Injection moulding simulation is a
state-of-the-art tool to take the magic out of a com-
plex manufacturing process,” says Kruse, who
was recently awarded the title of Expert’ at a
Sigma simulation conference in the US.

Well positioned to train future Harry Potters
in the art of mould and part improvement, Kruse
believes that companies need to use all the avail-
able tools at their disposal in order to be compet-
itive, or their competitors will.

“Communication is critical. Understanding the
part, how the mould is produced and the process
in which the end product will be manufactured is
the basis of my analysis, thus producing perfect
simulation and suggestions to improve part and
mould design,” adds Kruse, whose work is based
on Sigmasoft simulation software developed by
Germany’s Sigma Engineering.

There is a school of thought in the plastics

School of wizardry

Having studied plastics technol-
ogy in Germany, Kruse worked for
injection moulding machinery
manufacturer Arburg as a mould-
ing expert, where he processed
hundreds of moulds using mate-
rials ranging from plastics, ther-
mosets, liquid silicon rubber and
elastomers, to metal injection
moulding, inserts and over-
moulding. The role of his depart-
ment was to assist the company’s
moulding machine customers
with expertise to improve mould-
ing processes and quality on their pro;ects

After moving to Arburg’s US facility where he
travelled the country working with injection-
moulding companies on moulding challenges, it
became evident to Kruse that most of the chal-
lenges were due to the lack of up-front detailed
engineering, with too many compromises being
made to get the part to market.

“TI started to use simulation technology to vir-
tually design and make visual potential part
design and mould design issues,” explains
Kruse. “This was in 1994 and a year later I opened
Kruse Analysis, with the objective of working with
interested companies to improve their design
strategies and thus the quality of their moulds
and subsequent part quality.

“Tt all starts at the beginning, and if you do not
implement good strategies early on, you will carry
the challenges through to the delivery of the first

Pole position

Whataracing car simulatoris to Formula One fans,a computer-aided
engineering simulation istoamoulding expert. Steven Pacitti talks
toaman who has made the latter his work and his hobby
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ing options, mould design strategies, production
expectations, materials and the moulding
process. Based on that initial discussion, Kruse
will outline a strategy to get started.

“Based on the outline I will quote the project
and then start to analyse the initial part design.
As soon as I have first results, my client and I will
review them online and formulate a strategy
going forward to the next step in part or mould
design.”

Sigmasoftand the chamber of secrets

Computer-aided engineering (CAE) simulation
has been around since the mid-to-late 1970s and
even then, the early software packages showed
great advancements in being able to predict sim-
ple flow behaviours. In those days that was all
anybody could expect from simulation software.

“However, since then the expectations on this
CAE technology from engineers has risen dra-
matically but the incorporation of details into new
simulations has not necessarily kept pace,” admits
Kruse.

The reason for this, he says, is that because the
process is so complex and companies are under
such time pressure, details are often overlooked.
Because of this, simulation results can be inac-
curate and engineers loge trust in CAE and avoid
it for future projects.

“Aburned hand will avoid the candle,” he adds.
“The best method is to start implementing CAE
simulations at the beginning of the part design
cycle to avoid pitfalls.  have been able to convince
non-believers to use CAE simulation having dis-
cussed all the details of their project.”

In Kruse’s opinion, the plastics industry
depends a lot on manpower expertise but that
expertise is only as good as the next project, and
simulations are also required for each unique chal-
lenge.

“CAE simulations are there to aid the
expertise of individual engineers, and I am using
this software to virtually explain and show the
entire moulding process. New CAE technologies
can show the moulding process in true 3D reality
and if such a tool is available then it should be




used in modern industries to improve time to mar-
ket.”

Simulation software in general is developed to
virtually describe a process, which in the case ofa
complex process such as injection moulding,
requires powerful computers. The objective is to
have a virtual moulding machine in the form of a
computer and software.

“We as people use the car to get from point A to
point B quickly. However, we could walk the same
distance but it would take us longer and perhaps
provide more obstacles to overcome.”

Sigmasoft, according to Kruse, is the only soft-
ware currently available that gets close to the goal.

“Currently, I can take a CAD mould assembly
into my system and simulate its behaviour in a
multi-cycle simulation. This will allow me to actu-
ally run the CAD mould design as a virtual
moulding machine.

“T can perform a 20-100 cycle virtual moulding
trial and identify the true 3D mould temperature
behaviour, which means I can more accurately
predict the true fill, packing, stress, shrinkage and
warpage behaviour of moulded parts.”

Sigmasoftand the packaging hellos

With a diverse cliental from medical to automotive
aswell as packaging, the moulding expert’s knowl-
edge of the market segment is crucial to the suc-
cess of simulation software.

“Anybody can buy this software and get
trained on it, butit is important that the useris a
moulding expert. It's not good enough any more to
be an expert in jockeying software. Only an expert
in all aspects can truly use the capabilities of the
software,” explains Kruse.

Asimulation expert should know part design,
mould design, the injection moulding process, how
moulding machines work, and the nature of plas-
tics and their behaviour. Only then can they call
themselves an expert, just as Kruse has recently
been certified by Sigma Plastic Services.

“My goal is to be available for my clients with
expertise to help them avoid pitfalls and thus save
time and money. I am willing to work with poten-
tial clients on a test project to show them the accu-
racy of simulations, the cost of which varies
greatly depending on what is involved and
expected from the client.”

Despite being under strict confidentiality not
to disclose details of any specific projects, Kruse
says that he has worked extensively for the pack-
aging industry assisting in thin-wall moulded part
improvements.

“In general, packaging is a high-volume busi-
ness and in such a business you need to be able to
mould your parts as fast as possible to save cycle
time and this production cost. Thin-wall packag-
ing parts are especially a challenge and need
detailed up-front simulation work.

“For example, if I can improve a moulding
process by 1-2 seconds on a thin-wall part with a

cycle time of 10 seconds, that is probably 10-20 per
cent faster cycles and a definite improvement in
the cost base of moulding the parts.”

Kruse goes on to say that any bad experiences
that companies have had using simulation soft-
ware are due to the system not being fed all the
details required.

“These experiences can range from predicting
injection pressure incorrectly to calculating
part shrinkages and warpage wrong. Compro-
mising all the system details during set-up will
lead to failure and bad results.”

So the message is simple. Simulation software

exists to enable moulders to virtually mould all
partsin a true 3D environment under true mould-
ing conditions, which enables them to make
changes to the design before building an expensive
mould.

And as the first industry ‘expert’in injection
moulding simulation, Kruse is in pole position
when it comes to turning his hobby into financial
savings for his clients. Albus Dumbledore would
be so proud.

More information from Kruse Analysis, 1050 Borghese Lane,
Suite 806, Naples,FL 34114, USA. Tel: 1239353 6468.
www kruseanalysis.com P
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