
The magazine from ENGEL for the plastics industry March | 2019

America | Asia | Europe

Manufacture demanding LED lenses made of 
liquid silicone rubber economically
ENGEL at Chinaplas and Koplas Page 13

Modular safety
Newly developed modular safety guarding 
for flexible installation Page 20

Putting thermoplastic composites into 
series production faster
ENGEL duo machine for composite 
research at NCC in Bristol Page 24

Against the flow for increased competitiveness
Faurecia produces sophisticated black panels on ENGEL duo Page 4



Dr. Stefan Engleder 

CEO   ENGEL Holding

IMPRINT
Publisher:   ENGEL AUSTRIA GmbH | Ludwig- Engel-Straße 1, A-4311 Schwertberg, www. engelglobal.com 
Editorial team: Susanne Zinckgraf, ENGEL | Robert Kaufmann, ENGEL | Katharina Hochreiter, ENGEL (responsible editor)
Layout: NEUDESIGN GmbH
Injection is the  ENGEL customer magazine. It is published regularly in German, English, Turkish and Polish. Articles may be reprinted with 
the editor’s consent and reference to source. 
All company names, trade names, trademarks or other references to third party or ENGEL products, may in fact be registered, and thus 
legally protected, even if no trademark symbols are used or visible in the text or copy.

Welcome to K Year!

"A world of pioneers" – K 2019 has taken up the cause of what today's 
volatile conditions require: a world populated by companies that encounter 
new challenges with strong visions. At ENGEL, we have always distinguished 
ourselves by maintaining a balance between pioneering work and tradition. 
We see this as a guarantee to offer you assurance, even in a changing 
environment, and to give you the competitive advantages on which you as 
our customers can build your future.

In 2019, we will also be travelling around the globe with our products in 
order to be available to you locally. With exhibition stands at Plastimagen 
México and Plástico Brasil, we will be presenting our portfolio in Central 
and South America. At Koplas in Korea and Chinaplas in Guangzhou, we 
will be exhibiting our solutions for the manufacture of highly specialized LSR 
products for the automotive industry. Visitors to the fairs can experience 
the production of LED headlamp lenses made of liquid silicone rubber on a 
tie-bar-less ENGEL e-victory 310/120 injection moulding machine live and 
see for themselves the advantages of tie-bar-less technology, which was 
presented for the first time at the K show 30 years ago. 

The fact that plastic creates comfort and added value in our modern society 
is also demonstrated by our customers with their future-oriented applications 
and products. In this issue, you will learn, for example, how Faurecia has 
implemented efficient three-component injection moulding for the centre 
consoles of the new Audi Q8.  

New times are dawning, especially for us in the plastics industry. Against the 
background of the much-cited megatrends, such as the circular economy, 
we are your reliable partner and trailblazer, providing you with comprehensive 
support in your pioneering work with innovative injection moulding and 
automation solutions.
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The interior of the Audi Q8 is functional and at the same 
time elegant; pointing the way to the future. "Audi is 
particularly design-oriented," says Jochen Klos, Injec-
tion Moulding Manager at Faurecia Innenraumsysteme 
GmbH, headquartered in Hagenbach, southwest Ger-
many, describing an especially demanding customer. 
Six interior parts are produced for the SUV Coupé at 
the Peine production plant. The centre console clear-
ly illustrates the high quality requirements. In order 
to be competitive, Faurecia, in collaboration with its 
injection moulding machine manufacturing partner 
ENGEL, developed a production process beyond the 
mainstream.

Against the flow 
for increased competitiveness

The vehicle interior of the future will make drivers feel even more at home and will fulfil 
the individual preferences of the vehicle owner. Operating elements will disappear 
under high-quality surfaces and control will be even more intuitive. The way to move 
forward – Faurecia is working intensively on this topic and is meeting the challenge 
of combining aesthetics and functionality with efficiency and cost effectiveness. The 
Peine plant near Hanover in Germany, for example, has focused on multi-component 
injection moulding processes. It is part of the Interiors division with a total of 81 pro-
duction sites in 24 countries.  

The interior design is becoming increasingly simpler. The Audi Q8 points the way here.

The Black Panel component parts are produced on an 
ENGEL duo 700 combi injection moulding machine with 
a rotary table in a three-component injection moulding 
process. PC-ABS is processed for the carrier structure 
as are two PC types, one of them transparent, because 
the letter P, which symbolises the "Parking" position 
in the switch display, is backlit. An articulated robot 
integrated into the production cell removes the parts 
from the mould and transfers them to quality control. 
Immediately after injection moulding production, the 
sur-faces of the centre consoles are painted and the 
paint is precisely removed from the backlit P by laser 
engraving. The black high-gloss paint with a precisely 
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defined matt content is a special development from Audi 
and a distinguishing feature for the automotive group. 
The centre console of the Audi Q8 is a filigree frame 
structure which houses the on-board computer, the 
gearshift system and a storage compartment in the 
cockpit. Production is demanding not only because 
of the three materials, which are processed simulta-
neously in one work step, but above all because the 
high-gloss lacquer requires an absolutely flat substrate. 
"Audi uses a strip light to test the component parts," 
explains Tobias Hüppe, the plant manager at the Peine 
site. "You can't fool the light. Even the finest weld lines 
or sink marks are detected and lead to rejects."

Supplying hot pressurised water at 
180 °C via the rotary table
"Polycarbonate is a particularly demanding material 
in terms of weld lines," as Jochen Klos confirms. In 
order to avoid visible weld lines, the Faurecia process 
developers opted for 

variothermal mould temperature control using pres-
surised water. However, sink marks caused by ribs 
and mounting elements on the B side of the carrier 
structure, with its thickness of just 2.5 mm, remained 
a challenge, as did washout in the transparent, backlit 
ma-terial, with the potential to impact light purity.
"These topics really caused us some headaches," as 
Klos reports. "Ultimately, we turned the conventional 
multi-component process on its head, so to speak," 
giving ENGEL, the mechanical engineering partner, a 
tricky task. "We had to route the entire media supply to 
the moving mould mounting platen through the rotary 
table," says Jochen Wallmüller, Automotive Sales Man-
ager at ENGEL's Schwertberg headquarters in Austria. 
What is already state-of-the-art with high-temperature 
cables for applications in the automotive lighting sector 
has taken on a new dimension with Faurecia. "This is the 
first time that we have also connected the pipes for var-
iothermal mould temperature control, which transport 
180 °C hot pressurised water, via the rotary table," says 

These centre consoles are 
made of PC-ABS and two PC 
grades in three-component 
injection moulding (left) and 
then high-gloss painted (right). 
The shift position P is backlit. 
For this purpose, the paint is 
partially removed with the aid 
of laser engraving.
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Wallmüller. ENGEL has developed a rotary feedthrough 
specifically adapted to these requirements in order to 
reliably control the high temperatures and load changes 
between heating and cooling in the tightest of spaces. 
"The difference to conventional rotary feedthroughs lies 
in the sealing system," explains Klaus Hof, sales engi-
neer at ENGEL Deutschland, who worked particularly 
closely with the Faurecia team on process development. 
"ENGEL has excellently supported us in solving the 
new engineering challenges and based on ENGEL's 
contribution we were able to take this extraordinary 
process into series production," says Jochen Klos. 
"We are achieving a scrap rate of less than 4 percent 
for three-component parts, which puts us ahead of the 
competition among black panel suppliers."

Automation will further  
enhance part quality
Two other factors contribute to this success: the needle 
shut-off mechanism and automation. In order to pro-
cess three very different shot weights – the smallest 
being just 1.1 grams – in a single step, not only the 
three injection units must be tailored precisely to their 
respective tasks, but special attention must also be 
paid to the needle shut-off mechanism in the mould.  
A decision was made in favour of FLEXflow by the Italian 
supplier HRSflow. The needle shut-off mechanism with 
servo drive enables the stroke, speed and acceleration 
of the individual needles to be controlled independently 
of each other. Slow and precise opening and closing 

of the needle valve nozzles also helps to reduce the 
risk of surface defects.
"Our goal is a fully automated process," says Tobias 
Hüppe, giving an outlook on the further development of 
the manufacturing process. Today, we already have an 
articulated robot removing the injection moulded parts 
from the mould and depositing them for visual quality 
inspection by an employee. The plan is to integrate 
a camera system and use AGVs (automated guided 
vehicles) to connect the injection moulding cell with 
the painting system and the laser processing station. 
As Jochen Klos clarifies: "From the injection moulding 
process to the final processing of the painted com-
ponents and their packaging and delivery, nobody 
will have to handle the parts. Automation will enable 
us to further improve the surface quality and reduce 
the scrap rate." 
Five ENGEL duo injection moulding machines with 
clamping forces of 7000 and 5000 kN are in opera-
tion at the Faurecia plant in Peine producing a wide 
variety of black panel components for the Audi Q8 and 
Audi Q3. Further duo machines have been ordered, 
as Faurecia is manufacturing an increasing volume of 
interior parts using multi-component technology. And 
the numbers of variants are continuing to grow, leading 
to increasingly frequent setup processes. To avoid 
this impacting on the cost effectiveness of the inte-
grated manufacturing process, all the duo machines 
are equipped with magnetic rapid mould clamping 
systems as an enterprise standard. 

Black panel components place particularly high demands on surface quality. Aykut Bozdogan, a specialist in injection moulding of plastics,  
is responsible for production quality at the Faurecia plant in Peine.
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Homogeneous design –  
that's the way forward
ENGEL is a strategic supplier for Faurecia. "The TCO, 
the Total Cost of Ownership, is crucial here", as Klos 
emphasises. Faurecia's Procurement department 
evaluates all machines, equipment and technologies 
on the basis of a matrix, which in turn is based on a 
large number of different facts and figures. In terms of 
products and technologies, these include performance 
and quality. In terms of the supplier, a global presence, 
services and innovative strength are vital. "And we 
definitely do not want over-engineering," completes 
Klos, adding an aspect that is personally important to 
him – second only to great innovative strength. "We do 
not want standard machines, but the opportunity to 
continuously expand our business. That is why ENGEL 
is the right partner for us. In the future, engineering 
expertise will be even more pivotal for our competi-
tiveness than it is today."
Faurecia is systematically investigating which technolo-
gies will set the tone in the future. At the Méru location 
north of Paris, the automotive supplier has established 
its own com-petence centre, focusing on the "Cockpit 
of the future", which employs more than 50 product 
developers. Autonomous driving and electric mobility 
are fundamentally changing the passenger car. The 
new challenges for interior designers include increasing 
connectivity and the desire for an increasingly individ-
ual, customised environment. "Buttons and switches 
will disappear. Homogeneous design – that's the way 
forward," says Jochen Klos. For injection moulding 
processes, this means even more integration, for exam-
ple, from electronic features through to complete TFT 
displays. "In the future, there will be fewer parts to be 
assembled and therefore fewer gaps that still have to 

Taking new paths together to combine an excellent surface finish with high 
cost-effectiveness: Jochen Wallmüller from ENGEL AUSTRIA, Jochen Klos 
and Tobias Hüppe from Faurecia, and Klaus Hof from ENGEL Deutschland 
(from left to right).

ENGEL has developed a new rotary feedthrough for Faurecia to 
supply all media, including pres-surised water for variothermal 
mould temperature control via the moving platen and rotary table. 

The multi-component process runs on a duo 700 combi injection 
moulding machine by ENGEL. The Faurecia plant in Peine currently 
produces various black panel components for the Audi Q8 and Q3 
models on five duo machines.

be covered today. The design becomes even simpler," 
says Klos. And it's not only the aesthetes who will be 
happy about this. The positive side effects are, on the 
one hand, that reducing the number of parts reduces 
interior noise and, on the other, that the number of 
work steps will be reduced saving even more energy 
and raw materials. 
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ENGEL weltweit. vor Ort.

Sophisticated composite 
processes in series production
JEC World 2019 

At this March's JEC World 2019 in Paris, France, ENGEL 
presents a broad range of composite lightweight con-
struction technologies based on examples from the auto-
motive industry, from the processing of organic sheets 

"The consistent thermo-
plastic approach facilitates 
subsequent component 
recycling."
Christian Wolfsberger, ENGEL AUSTRIA

The tape stacking unit developed by ENGEL uses high-resolution 
camera technology to produce precise stacks from tape blanks.

Forward-looking solutions – 
for a special segment
LSR Symposium in Shanghai

The manufacture of components from liquid silicone rubber 
(LSR) is an important area with very specific requirements. 
ENGEL regularly organises LSR conferences for this rea-
son, most recently in Shanghai. The participants received 
information from experts and were able to experience 
the production of sophisticated LSR parts: components 
for pharmaceutical aerosols were manufactured on an 
e-victory injection moulding machine. The e-victory with 
its tie-bar-less clamping unit provides optimum condi-
tions for processing low-viscosity liquid silicone rubber. 
Unimpeded access to the mould area enables particularly 
efficient automation solutions, after all, this is the only way 
to economically manufacture high-tech products from 
LSR for the mass market. A successful event – with lively 
discussions and new insights.

IML not only for high-speed 
applications economically
Interplastica in Moscow

At Interplastica, which was held the end of January in 
Moscow, Russia, ENGEL demonstrated how economical 
IML (in-mould labelling) concepts can also be implement-
ed for small numbers with one-shot production of 
ready-for-sale decorated lids for food packaging. To 
do so, ENGEL combined an e-motion 220 injection 
moulding machine equipped with a 
viper 20 linear robot with an IML 
uniLINE by TMA AUTOMATION. 
The robot removed the label 
from the IML cell, placed it 
in the mould of the injec-
tion moulding machine, 
simultaneously removed 
the last moulded finished 
part and transferred it back to 
the uniLINE for ejection. Thanks to 
its standardised system concept, the compact IML cell is 
particularly easy to integrate. Within a very short time, the 
injection moulding machine can be converted for other 
tasks – with or without IML. "We are therefore also making 
IML attractive for non-high-speed applications," stresses 

and unidirectional tapes in the ENGEL organomelt pro-
cess, through in-situ polymerisation, HP-RTM and flow 
moulding with SMC. In the ENGEL organomelt process, 
thermoplastic fibre composite prepregs are formed and 
functionalised. For example, reinforcing ribs or assembly 
elements can be over-moulded using a thermoplastic from 
the matrix material group. This not only enables a highly 
efficient manufacturing process, but also contributes 
to the circular economy. "The consistent thermoplastic 
approach facilitates subsequent component recycling," 
says Christian Wolfsberger, Business Development 
Manager Composite Technologies at ENGEL. ENGEL 
offers fully integrated system solutions for the organomelt 
technology from a single source. The new process units 
include a tape stacking unit in pick-and-place technology 
developed by ENGEL, featuring optical image processing, 

and a consolidation unit for fibre 
stacks of different wall thickness-
es developed jointly with Fill.
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Olaf Kassek, Managing Director at OOO ENGEL in Mos-
cow. "TMA's automation solutions can be combined just 
as easily with ENGEL e-mac and servo-hydraulic ENGEL 
victory injection moulding machines." TMA AUTOMATION, 
based in Gdynia, Poland, is a new ENGEL partner spe-

cialising in the automation of IML and 
downstream processes in the general 
purpose sector.

"We are making IML 
attractive for non-high-
speed applications."
Olaf Kassek, ENGEL Russia

"Demand is particularly high 
for solutions that further 
enhance sustainability."
Andreas Leitner, ENGEL AUSTRIA

Efficient and sustainable 
at the same time
Arabplast in Dubai

Optimum efficiency, maximum performance and con-
sistent quality: ENGEL demonstrated how tailor-made 
interaction between the injection moulding machine, 
automation, and the mould can reconcile these demands 
cost-effectively and sustainably at the Arabplast fair in 
January in Dubai, United Arabic Emirates. The focus was 
on innovative applications for the construction, logistics 
and packaging industries. It is these sectors in particular 
which benefit from the preparations for several million 
additional visitors expected at Expo 2020, the upcoming 
world exhibition in Dubai. "Demand is particularly high 
for solutions that lead to greater efficiency and further 
enhance sustainability," reports Andreas Leitner, Sales 
Director Middle East at ENGEL. As an innovation-driven 
company with a high level of automation and expertise in 
system solutions, ENGEL is one of the preferred suppliers 
in this region. A deep understanding of local markets 
and individual customer requirements is a prerequisite 
for developing tailor-made injection moulding solutions. 

To ensure close proximity to its cus-
tomers worldwide, ENGEL is continu-
ously expanding its sales and service 
network. In the Middle East, the service 

team in particular has recently been expanded. Dubai 
now also has its own service base.

Packaging, construction and logistics are boosting 
the economy in the Gulf region. 

Extremely compact integration 
Plast Eurasia in Istanbul

Highly integrated, compact produc-
tion cells minimise the system foot-
print and increase area productivity. 
These aspects really pay off in the 
cleanroom. ENGEL enhanced the 
stainless steel part sorting system 
for the cavity specific handling of 
small injection moulding parts, 
so that the handling system now 
fits completely into the expanded 
safety gate of the injection moulding 
machine. At Plast Eurasia in Istan-
bul this extremely compact solution 
was demonstrated using the pro-
duction of needle holders for 1 ml 
safety syringes as an example. The 
precision parts were manufactured 
from polystyrene on an e-victory 
170/80 injection moulding machine 
equipped with a 16-cavity mould, 
taken off the mould by a viper 12 
linear robot and transferred to the part sorting system. To 
be able to ensure batch traceability down to the individual 
cavity, the filigree parts were packed in cavity-specific 
bags. The 16 bags were hung in a cart directly below the 
part sorting system. To ensure fully automated cleanroom 
operation, two of these carts can be sequenced in series 
in the practical application, with a buffer system enabling 
a changeover during ongoing production. 

Minimum cycle times, 
maximum quality
Plastimagen in Mexico-City

Available with clamping forces from 1,100 to 4,200 kN, 
the ENGEL e-cap is the only cap machine on the market 
providing all-electric operation in the high clamping force 
range. This makes it the most energy-efficient machine in 
its class at the same time. At Plastimagen, an e-cap 
740/160 with 1,600 kN clamping force will be used 
to produce 28 mm PCO 1881 caps for carbonated 
soft drinks in a 24-cavity mould by Austrian mould 
maker HTW. The processed material is a PEHD by maker HTW. The processed material is a PEHD by 
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Borealis at a shot weight of 2 grams per cavity. The periph-
eral units on display will include a dry air system by Eisbär. 
By precisely matching the injection moulding machine, 
the material, the mould and the peripheral systems from 
the outset, ENGEL can leverage efficiency potentials to 
a maximum and further reduce energy consumption. 
ENGEL has adapted the e-cap series specifically to the 
requirements of beverage cap production. The high-per-
formance machine achieves particularly short cycle times 
for the individual cap types. At less than 2 seconds, the 
shortest cycle times are achieved in the manufacture 
of lightweight caps for still water. For CSD caps, cycle 
times vary depending on the cap type. At Plastimagen, 
the e-cap will achieve a cycle time of 3.7 seconds for 28 
mm PCO 1881 caps. 

ENGEL honoured as 
a showcase company
"Jobs through Innovation" initiative

Austrian companies that show excellent economic devel-
opment thanks to innovative products or services, and 
offer their employees above-average working conditions 
were honoured by the "Jobs through Innovation" initiative 
by FFG (Austrian Research Promotion Agency). One of 
the winners was ENGEL – which confirms the course 
taken by the injection moulding machine manufacturer: 
"In Upper Austria, leading know-how meets well-trained, 
committed people. This is why we are continuing to 
invest heavily in our locations in the country and are con-
tinuously expanding our training and further education 
offerings," says Markus Richter, Chief Financial Officer 
of the ENGEL Group.

ENGEL CFO Markus Richter (fourth from right) and Michael 
Grininger, Head of Human Resources at ENGEL AUSTRIA, (right) 
were delighted with the award.
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"It's about even higher precision 
and performance, automation 
and special technologies such 
as multiple-component injection 
moulding with silicone."
Kurt Hell, ENGEL Asia

Great interest in innovative 
technologies
Medical Day in Shanghai

Looking back at the ENGEL Medical Day at the end 
of last year in Shanghai, a clear picture emerges: as 
quality awareness increases, the growth market of China 
is increasingly demanding innovative solutions in the 
medical sector. "It's about even higher precision and per-
formance, automation and special technologies such as 

multi-component injection 
moulding with silicone, 
which enables particu-
larly high efficiency in the 
mass production of face 
masks," explains Kurt Hell, 
head of ENGEL's Medical 
Business Unit in Asia. 
The speakers included 
MeHow innovative, one 
of the largest silicone pro-
cessors in China based in Shenzhen. The more than 90 
participating medical processors used the event to update 
their knowledge of the current engineering state of the art 
and to exchange experiences. Two live demonstrations 
ensured that practical aspects did not disappoint the 
attendees. Pipette tips for diagnostics were produced in 
a highly integrated and automated production cell as well 
as dialysis filter housings. The establishment of business 
units in Asia sees ENGEL continuously strengthening 
its local industry expertise. "Medical technology in par-
ticular requires exceptionally intensive cooperation," says 
Hell. "The processors responded to the fact that we 
have boosted our staff levels in this area. In addition to 
international companies, increasing numbers of Chinese 

medical technology companies 
are among our customers."

Efficient and precise: multiple-
component with solid silicone 
ExpoPlast in Romania

Producing flat seals and O-rings competitively – that is 
the strength of the ENGEL flexseal. At ExpoPlast in Sibiu, 
Romania, the particularly compact servohydraulic injection 
moulding machine showed that it additionally combines 
top efficiency with performance and precision also in mul-
ti-component processes using elastomers and thermo-
plastics. During the fair, an ENGEL flexseal 500/300 with a 
clamping force of 3000 kN, PBT moulded in solid silicone 
(HTV) inserts and tested the two-component membranes 
for quality inline immediately after production with the help 
of a vision control system. The roto feeder developed and 
produced by ENGEL was used for feeding the material. 
The rotating hopper with counter-rotating screw transports 
the solid silicone continuously at a constant pressure 
and free from bubbles, thereby ensuring a very high level 
of process assurance. The flexseal injection moulding 
machine was adapted specifically to the requirements of 
manufacturers of O-rings and flat seals. It is suitable for 
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Preview 

JEC, Paris, France, 12th to 14th March

Pro-Plas Expo, Johannesburg, South Africa, 12th to 15th March

Koplas, Goyang, South Korea, 12th to 16th March 

Hannover Fair, Hannover, Germany, 1st to 5th April

Plastimagen, Mexico City, Mexico, 2nd to 5th April

ENGEL Lightweight Future Day, Schwertberg, Austria, 7th May

Plastteknik Nordic, Malmö, Sweden, 8th to 9th May

Chinaplas, Guangzhou, China, 21st to 24th May

Technical Fair, Belgrade, Serbia, 21st to 25th May

Moulding Expo, Stuttgart, Germany, 21st to 24th May

Plastpol, Kielce, Poland, 28th to 31st May

PDM, Manchester, Great Britain, 11th to 12th June

K 2019, Düsseldorf, Germany, 16th to 23th October

Space for an exchange
ENGEL CZ Forum in Czech Republic

The first ENGEL CZ Forum focused on news from the 
industry, current trends and a lively dialogue. Numerous 
representatives of well-known companies, including many 
from the automotive industry, were guests at the ENGEL 
subsidiary in Prague. The morning was devoted to ENGEL 

"An exchange of information 
helps us all move forward; 
that's why we will be looking 
to hold this industry meeting 
regularly in the future."
Petr Stibor, ENGEL Eastern Europe

The road to the smart 
factory
Industry 4.0 open house in Italy

ENGEL and raw materials distributor Leonardi 
jointly invited customers to the Open House 
in Camerano near Ancona, Italy, with Industry 
4.0 as the main topic. The extensive program 
consisted of several keynote speakers and 
was supported with a medical application 
running on an e-victory injection moulding 
machine. Numerous participants from more 
than 50 companies experienced at first hand 
the countless possibilities that digitalisation 
and networking are opening up, and are now 
ready for the next steps into the future.

Smart solutions for consistently 
high quality 
Plastics & Rubber Indonesia 

"Experience the smart factory" – this was ENGEL's banner 
at Plastics & Rubber Indonesia in Jakarta. In manu-
facturing lids and handles for food containers, ENGEL 
demonstrated the opportunities that digitalisation and 
networking present, while additionally showing how 
these, in combination with intelligent machinery, can 
be applied to maximum effect to unlock the potential 
for efficiency. The ENGEL e-victory 310/120 injection 
moulding machine at the ENGEL stand used intelligent 
assistance systems for this purpose. Among other sys-
tems, iQ weight control was deployed; this analyses the 
pressure profile during the injection process and com-
pares measured values by means of a reference cycle. 
For each shot, the software individually and automatically 
adapts the injection profile, the change-over point and the 
holding pressure profile to the current conditions, thus 
compensating for fluctuations in the ambient conditions 
and in the raw material. Rejects are reliably prevented.

solutions for the smart factory and topics relating to service 
and spare parts, before interesting workshops were held 
directly at the machine and robot exhibits in the afternoon. 
In the scope of the event, ENGEL CZ opened a new, sec-
ond training centre for automation technology. "We now 
have even more capacity for customer training," says Petr 
Stibor, Regional President of the Eastern Europe Region, 
who was delighted with the overall positive results. "The 

event was very well received by 
our customers."

all standard rubber mixtures and silicones 
and, thanks to the horizontal machine 
concept with screw injection unit, ensures 
very high manufacturing precision with the 

small to mid-sized shot volumes 
these applications require. The 
flexseal enables fully automatic 

processing with con-
ventional brushing 

devices. 
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For the first time, ENGEL trend.scaut took place parallel 
to FUMOTec, the international trade fair for automotive 
engineering and future mobility, at the Shanghai World 
Expo Exhibition & Convention Centre, attracting a par-
ticularly high level of attention to the conference. "Some 
trade fair visitors who had not known ENGEL and trend.
scaut before quickly registered," reports Gero Willm-
eroth, President East Asia and Oceania of ENGEL based 
in Shanghai. The participants were mainly development 
and production managers as well as managing directors 
of both Chinese and international companies,and this 
also contributed to the huge success of the event. "We 
discussed new technologies and opportunities for the 
future on the basis of the specific requirements of local 
producers and were also able to reflect the topics in 
an international context." The key-note program was 
world-class with speakers in-cluding representatives 
of Volvo and Nobo (a member of the Great Wall Motor 
Company), Continental and Ecorea, as well as JSC 
Automotive, ExxonMobil, Sabic and ENGEL. 

Increasingly relying on new technologies
As the first presentations made clear, the automotive 
market in Asia is continuing to develop at a particular-
ly dynamic pace. "Over 100 vehicle brands are now 
competing in China," explained Dr Norbert Müller, head 
of the ENGEL Center for Lightweight Composite Tech-
nologies. The focus is on electric vehicles. Another 
development is that prominent Chinese suppliers are 
also placing their products in the premium segment. 
"This results in important opportunities for the market 
entry of new technologies," says Müller, summarising 
both trends and using the example of innovative com-
posite technologies in his presentation. Together with 
his team, Müller develops new, particularly cost-effec-
tive processes for large-scale composite lightweight 

construction, covering a broad range of technologies: 
from HP-RTM and SMC to the processing of thermo-
plastic semi-finished products such as organic sheets 
and tapes, through to innovative reactive technologies 
such as in-situ polymerisation (T-RTM). "What is new is 
that composite manufacturers in Asia are also increas-
ingly focusing on thermoplastic-based solutions," says 
Müller. "The possibility of functionalising thermoplastic 
composite materials immediately after moulding in the 
same mould using injection moulding can secure deci-
sive time advantages." 

Focus on productivity and efficiency 
The fact that high productivity and efficiency in the 
automotive industry are more decisive for competitive-
ness and success than in other sectors is not a new 
observation. In Asia in particular, however, the situation 
could be further aggravated, at the latest by 2020, 
when subsidies for electric vehicles are discontinued. 
In the key-notes and in the panel discussion, but also in 
additional smaller meetings, this topic came up time and 
time again. Various future scenarios were developed, 
but there is no general agreement among the experts. 
According to Jochen Siebert, the managing director of 
JSC Automotive, a management consultancy special-
ising in the Chinese automotive market, the industry is 
already undergoing a transformation process that could 
slow down the dynamic market development and lead 
to consolidation. Another scenario is that hybrid vehicles 
are growing faster than electric vehicles. 
Process integration and automation are becoming 
even more important as production efficiency pressure 
increases. "We are increasingly supplying multi-com-
ponent machines to Asia," confirms Michael Fischer, 
Head of Business Development Technologies at  
ENGEL in Austria.

Where is the Chinese automotive market heading? What further challenges does elec-
tromobility present? And where are new opportunities opening up for automotive 
suppliers in Asia? – These and other questions were discussed by the more than 300 
participants at the two-day automotive conference trend.scaut 2018, which injection 
moulding machine manufacturer and systems expert ENGEL hosted in Shanghai. 

ENGEL trend.scaut  
with more than 300 participants 
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Only an automated, rework-free process makes high-
tech products made of LSR cost-effective. ENGEL is 
demonstrating what this can look like in practical terms 
at its trade fair stands with the manufacture of LED head-
lamp lenses on a tie-bar-less ENGEL e-victory 310/120 
injection moulding machine.
Like the established thermoplastic lens materials PMMA 
and polycarbonate, silicone offers significant weight 
savings compared to glass. However, LSR is superior 
to organic polymers in terms of thermal and chemical 
resistance. Highly transparent grades for optical appli-
cations have a lower yellowing index than thermoplastic 
lens materials. They are extremely resistant to 
environmental influences such as UV radiation 
and can be used over a very wide temperature 
range from -40 to +200 °C. In addition, they 
allow particularly flexible design. In contrast to 
PMMA, there are almost no limits with regard 

Manufacture demanding LED lenses 
made of liquid silicone rubber economically
ENGEL is focusing on optical applications for lighting systems at the spring trade fairs 
Koplas in South Korea in mid-March and Chinaplas in Guangzhou in May. Whether 
for vehicles, buildings or street lighting, LSR is gaining ground as a lens material. The 
reasons for this are the specific material properties and the very efficient processing 
in the injection moulding process. 

to geometry when processing LSR in injection moulding. 
At the two fairs, ENGEL will be processing Dowsil 
MS-1002 Moldable Silicone, a material developed spe-
cifically for use on injection moulding machines. The 
curing speed has been optimised to obtain a smooth 
and very hard surface similar to thermoplastic. The high 
light transmission ensures a very good light yield. In 
addition, the high thermal stability ensures outstand-
ing transparency. The surface, with its extreme filigree 
structure, is moulded with the highest reproducibility. 
The LED lenses leaving the production cell are ready for 
installation without the need for any secondary process. 
The MaxiMix G2 LSR metering equipment and the 
two-cavity cold runner mould were manufactured by 
ACH-Solution in Austria. An ENGEL viper 40 linear 
robot is used for part handling. A total shot weight of 
16 grams is processed per cycle. The cycle time is 
around 50 seconds. 

ENGEL at Koplas and Chinaplas

GOYANG,  
SOUTH KOREA  

STAND 
P209

12th to 16th March
GUANGZHOU, CHINA

21st to 24th May

HALL 4.1 
STAND 

J41
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Tie-bar-less technology as 
an efficiency factor
Tie-bar-less injection moulding machines offer a number 
of advantages for the production of sophisticated LSR 
components. The fact that the robot can reach the cavities 
directly from the side without having to circumvent any 
obstacles reduces the handling time, and therefore the 
mould opening time. In addition, the tie-bar-less tech-
nology allows for particularly compact production cells. 
Because there are no tie bars in the way, the mould mount-
ing platens can be fully used up to their very edges. This 
means that the high-volume lens mould necessitated by 
the complex component structure fits on a comparatively 
small 120 ton injection moulding machine. 
One of the reasons for the accurate reproduction of 
surface detail is the outstanding parallelism of the mould 
mounting platens. The patented force divider ensures 
that the moving mould mounting platen follows the mould 
precisely while clamping force is building up and that 

the force introduced is evenly distributed across the 
platen surface. When multi-cavity moulds are used, 
the parting lines of all cavities experience the same 
surface pressure. This prevents flash when processing 
very low-viscosity silicones, and avoids reworking of the 
injection moulded parts.
ENGEL has equipped the e-victory with iQ weight con-
trol for the manufacture of the LED lenses to ensure 
the required precision during injection throughout the 
entire manufacturing process. The intelligent assistance 
system from ENGEL's inject 4.0 product offering is able 
to detect fluctuations in the ambient conditions and raw 
material, and then compensates for  the variables auto-
matically in the same shot. 
The electric valve gates in the mould are also automatical-
ly self-regulating. They are coupled to a weighing system 
for this purpose. The Servoshot system by ACH-Solution 
makes it possible to control each needle valve gate 
individually. Optimisation work can also be carried out 

Constant quality shot by shot
With the help of intelligent assistance systems, which 
are an essential feature of the smart factory, the man-
ufacturing processes are continuously self-optimising. 
iQ weight control, which will be shown at Koplas and 
Chinaplas in the manufacture of LED lenses, analyses 
the pressure profile during injection of the polymer 
melt, compares the measured values with a reference 
cycle and adjusts the injection profile, the change-over 
point and holding pressure shot by shot to the cur-
rent conditions. Fluctuations in the raw material and 

Enhancing machine availability
The challenge in maintaining and servicing injection 
moulding machines is to guarantee high availability 
while at the same time reducing costs. This is where 
e-connect.monitor from ENGEL comes in to play. The 
condition monitoring solution makes it possible to check 

Hydraulic Oil

Servo Pump

Ball Screw

Plasticising Screw

the condition of process-critical machine components 
during operation and reliably predict their remaining 
service life. In this way, unplanned downtimes can be 
avoided and the working life of the components fully 
utilised. ENGEL will be demonstrating how this works 
for plasticising screws at Chinaplas. In addition, e-con-
nect.monitor modules are available for ball screws in 
high-performance electric machines, fixed displace-
ment pumps in servo-hydraulic injection moulding 
machines and for hydraulic oil. 

NEW!



ENGEL injection-2019_15

while the process is running using a smartphone or tablet 
computer on the Wi-Fi network. The camera system 
integrated in the process checks and documents the 
quality of the parts.
 
Reducing complexity
Immediate adjustments of quality-relevant process 
parameters based on real-time data is an essential 
feature of the smart factory and at the same time the 
objective of Industry 4.0. The increasing integration of 
expert knowledge into process control  helps to reduce 
the complexity of processes and make operations par-
ticularly simple. Even semi-skilled employees who do not 
yet have a great deal of experience in injection moulding 
are able to produce consistently high quality parts.
In order to be able to manage the entire process from a 
central control panel, ENGEL integrates all of the con-
trols for the production cell's components, including 
LSR metering and handling, into the injection moulding 

machine's CC300 control unit, which also improves 
clarity and ease of operation. 

Augmented reality for even more safety 
in operations
During Koplas and Chinaplas, trade fair visitors can be 
guided through the individual work steps required to 
start the production cell with AR (Augmented Reality) 
glasses. In the form of texts, animated objects or short 
video sequences, the glasses display helpful information 
on system operations, precisely describing what needs 
to be done, where and how. When one work step is 
complete, arrows point the user to the next task. In the 
injection moulding plant of the future, augmented reality 
can support machine operators or maintenance per-
sonnel, for example, with the aim of working even more 
efficiently and reducing the risk of errors in operation. 
ENGEL has implemented the AR solution in collaboration 
with AVR Tech Innovations from Austria. 

e-connect customer portal 
speaks Korean
One special highlight 
at Koplas is the ENGEL 
customer portal e-con-
nect, which will be pre-
sented in the Korean 
language for the first 
time. At any time and 
anywhere, it provides an 
overview of the machine 
status, the processing 
status of service and 
support orders and the 
prices and availability of 
spare parts. In this way, 
the portal simplifies and accelerates communications 
between processors and ENGEL. All service products 
from the inject 4.0 program are integrated into e-con-
nect, including e-connect.monitor for condition-based 
predictive maintenance and e-connect.24 for 24/7 
online support. 

ambient conditions are automatically compensated for 
before even a single reject moulding is produced. Other 
assistance systems that ENGEL will be presented in 
Expert Corners during the fairs are iQ clamp control 
for automatic determination of the optimum clamping 
force and iQ flow control for dynamically controlled 
multiple-circuit temperature control. 
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Plasticising system optimized for 
processing long glass fiber materials

Long glass-fibre-reinforced
polypropylene and polyamide are 
used in automotive lightweight construction
especially where high impact toughness, very good crash behaviour and low weight 
are required. However, care must be taken during injection moulding, since not every 
screw is suitable for these materials. To maintain the fibre length reliably and obtain 
a uniform distribution of the fibres, ENGEL has developed a new plasticising system 
for processing long glass-fibre-reinforced materials.
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Plastics are filled with fibres in order to improve the prop-
erties of the composite material through the high strength 
and stiffness of the fibres. The addition of fibres signifi-
cantly increases the mechanical characteristics, such as 
tensile strength, stiffness, impact strength, thermostability 
and wear resistance. Long glass-fibre-reinforced (LGF) 
materials with a fibre length of at least 10 mm are gaining 
ever increasing importance in automotive applications and 
have superior properties, in comparison to short glass-fi-
bre-reinforced materials. However, if the plasticising screw 
is not specifically designed for these materials, the long 
glass fibres may be reduced in length too much during 
recovery and the properties obtained may only corre-
spond to those of short glass-fibre-reinforced materials.
Long glass fibre materials are available on the market in 
different qualities. The manufacturing process for rod-
shaped pellets determines the quality. In pultrusion, a long 
glass fibre strand is pulled through a melt bath and then 
fed to a chopping system. The advantages of this process 
are good impregnation as well as a uniform distribution 
of the individual glass fibre filaments in the rod-shaped 
pellets, and therefore in the final part. Alternatively, the 
long glass fibre strand is only enveloped with polymer 
from the outside. Impregnation thus only takes place 
during processing.

A screw for different materials
ENGEL has the aim of developing a new plasticising 
system that can be universally used for a wide range 
of long glass-fibre-reinforced materials. For processing 
long glass-fibre-reinforced rod-shaped pellets, ENGEL 
has so far offered a single-flight 3-zone screw with a 
special screw-on LGF mixing head. The LGF mixing 
head is designed to be pressure-neutral as a result of 
the relatively large flow cross-sections, allowing gentle 
plasticising. Since the demand for injection moulding 
machines for these applications is increasing. ENGEL 
decided to produce the screw and mixing head in 
one piece and to further optimize the screw geometry. 
The newly developed long glass fibre screw (LFS), in 
contrast to the standard screw, has a lengthened feed 
zone, a high channel depth in the feed and a longer 
compression zone, as well as a shorter metering zone 
and an optimized feed channel in the mixing head. 
The deeper channel in the feed zone prevents feeding 
problems and the associated recovery time fluctuations, 
since the rod-shaped pellets do not flow so easily into 
the screw as standard pellets. A highly effective flight 
welding gives the screw the necessary wear and cor-
rosion resistance. The LFS is available with diameters 
from 80 to 170 mm.

Fig. 1 With the standard screw 
without LGF mixing head, the average 
fibre length is greatest, however with 
a low back pressure of 10 bar, fibre 
bundles are clearly visible. With the 
new LFS and 10 bar back pressure, 
the measured fibre lengths are 
somewhat higher than with the 
standard screw and 100 bar. 
Note: the distribution curve is a 
distribution of different fibre lengths 
and not a spot measurement.

Fiber length [μm]

PP-SGF30 (independent of the screw) Standard screw without LGF mixing head (100 bar)

LFS (10 bar) Standard screw without LGF mixing head (10 bar)

D
is

tr
ib

ut
io

n 
su

m
 [-

]

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
0 2000 4000 6000 8000 10000 12000

No fiber bundles visible

Fiber bundles visible



18_ENGEL injection-2019

Within the development project, ENGEL processed dif-
ferent PP-LGF grades, varying according to fibre content 
and viscosity, with the new LFS and with a standard 
screw, with and without LGF mixing head respectively, 
with constant process settings. In the series of trials, the 
ENGEL engineers assessed process parameters such 
as recovery time, melt temperature and torque, as well 
as the quality of the specimen parts produced. They 
investigated the specimen parts for optically identifiable 
fibre bundles, and determined the impact strength. In 
addition, individual strands were removed to determine 
the fibre length distribution. To compare the different 
screw concepts, the experts chose a process setting 
that would preserve the fibres as far as possible, with 0.2 
m/s circumferential speed and 10 bar back pressure.
With the standard screw without LGF mixing head, with 
each long glass fibre material, the fibre bundles are 
visible with the naked eye, while the LGF mixing head 
breaks up these fibre bundles and the back pressure 
can consequently be reduced. The studies also show 
that increasing the back pressure shortens the fibres 
to a greater extent than the use of an LGF mixing head.
Whereas with the standard screw, without LGF mixing 
head at 10 bar, fibre bundles are clearly visible for each 

long glassfibre material, these fibre bundles disappear 
when the back pressure is increased to 100 bar, pro-
vided that materials with high flow rate (PP matrix with 
MFR = 250 g/10 min at 230°C/2.16 kg) are used. If the 
material has low flow rate (PP matrix with MFR = 50 
g/10 min. at 230°C/2.16 kg), the back pressure must 
be increased to 150 or 200 bar so that fibre bundles 
can no longer be identified. With the use of the new 
LFS, hardly any fibre bundles are identifiable at all at 
a backpressure of 50 bar, in the case of high-flow 
materials, while with low-flow materials isolated fibre 
bundles occur at only 100 bar (Fig. 1). These fibre 
bundles are only visible with naturally coloured materials 
and are used as an indicator that the long glass fibre 
properties are retained.

Loading of the fibres in the melt
Besides the feed and compression zone, where unme-
lted material is still present, and projecting fibres can be 
easily broken, the loading of the fibres in the melt also 
results in shorter fibres in the area of the LGF mixing 
head. Fibre bundles can be further separated by the 
shear energy. The lower the viscosity, the easier is the 
impregnation and the lower is the fibre breakage (Fig. 2).

The demands on plasticising units are continually on 
the rise based on a range of different factors – innova-
tive additives, higher filler content, the trend towards 
lower weight and more efficient use of materials, more 
stringent dimensional tolerances and higher stand-
ards in terms of surface finish quality. "As an injection 
moulding machine manufacturer, the challenge for us 
is to ensure that the pace at which new materials can 
be produced can continue to accelerate, and with 
quality standards keeping 

pace, despite the increasing load on the mechanical 
components," says Günther Klammer, Head of the 
Plasticising Systems Division at ENGEL. 
To comprehensively observe entire plasticising unit 
and the interaction with other components within an 
injection moulding machine, the team in the Plasti-
cising Systems Division has pooled a broad range 
of skills – from metallurgy and welding technology to 
rheology, plastics engineering, construction, NC pro-
gramming, manufacturing technology and support. 
Experts are researching the complex physical and 
chemical influences in the plasticising process while 
constantly working to optimise the company’s own 
manufacturing practices. ENGEL combines a high 
vertical range of manufacturing with streamlined and 
resource-efficient production processes to guarantee 
not just consistently high quality, but fast delivery 
times as well. 
To prepare for K 2019 trade show in Dusseldorf, 
Germany this October, ENGEL's Plasticising Systems 
Division has more new developments in the pipeline.

ENGEL plasticising systems: development, production,  
and support from a single source

"New materials also have 
to be processed even 

faster and to even higher 
quality standards despite 

what are in part increasing 
stresses on mechanical 

components."
Günther Klammer,  

Head of Plasticising Systems Division at ENGEL
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For determining the fibre length distribution, ENGEL 
collaborated with the Wood K plus competence centre 
in Linz, Austria. Here, the fibres were separated out of 
the composite material without damage, and micro-
graphs of the fibre structure were taken. After image 
processing and analysis, complete statistics of the fibre 
length distribution could be determined. With the aid of 
the determined fibre-length distribution, it can be seen 
that a low viscosity matrix material counteracts the fibre 
damage. The high-flow material has significantly longer 
fibres. Because of its greater channel depth in the feed 
zone, the new screw also provides higher recovery rates 
with lower fluctuations in recovery time. The rotational 
speed can therefore be reduced for the same cycle time 
(Fig. 3). The recovery behaviour is more stable than with 
other designs.

The cooperation partner for determining the part proper-
ties and testing the parts by means of impact tests was 
Johannes Kepler University (JKU) in Linz. The impact 
energy necessary to penetrate the part was determined. 
The impact values of the specimen parts correlate with 
the average fibre length. The use of an LGF-mixing head 
made it possible to reduce the measured standard devi-
ations, and consequently also the associated unreliability 
of the failure.
ENGEL’s studies demonstrate the advantages of the new 
LFS. Due to the stable conveying behaviour, recovery 
time fluctuations no longer occur. The screw ensures a 
higher recovery performance and low fibre length reduc-
tion together with good fibre distribution and dissipation. 
Taken together, that all means a significant improvement 
in the part properties.
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Fig. 2 Low material viscosity results in  
lower fiber length reduction (less friction).  
The standard screw with LGF mixing head and 
the new LFS yield comparable residual fiber 
lengths. All trials were performed at 10 bar 
holding pressure.
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Fig. 3 The recovery performances are 
greatest with the newly developed LFS. 
For the same cycle time, it offers the 
advantage of a lower rotational speed and 
therefore also less fibre size reduction. 
The trials were performed using screws 
with a diameter of 90 mm in each case.
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A machine operator trips while walking through the 
production hall and falls against the safety guarding of 
a production cell. This scenario is simulated according 
to the EN ISO 14120 standard by a defined pendulum 
test with a 90 kg sandbag. Naturally the safety guarding 
has to withstand this test without being breached. This 
standard replaces the old EN 953.
EN 953 merely prescribed a "certain mechanical 
strength" but did not define this further. The new stand-
ard on the other hand provides concrete information on 
the load capacity from the outside to the inside, and 
defines both the test procedures and the conformity 

criteria. This makes it possible to compare the infor-
mation from different safety guarding manufacturers.
In developing the new safety guarding, ENGEL set 
the goal of not only meeting the requirements of the 
new standard reliably but also improving flexibility for 
the user. As a provider of system solutions including 
injection moulding machines and automation, ENGEL 
considers the free-standing safety guarding an essen-
tial component of the production cell. That is why the 
existing version of the safety guarding is now being 
replaced by an easy to install modular solution. With 
the modular structure, the new solution also meets 

ENGEL is improving employee safety in plastics processing with its newly developed 
safety guarding according to EN ISO 14120. Its modular concept supports straightfor-
ward configuration and installation. Thanks to the extensive selection of safety panels 
and functional elements such as control cabinets, cable ducts, and swivel and sliding 
doors, individual layouts can also be realized at reasonable cost.

Modular safety
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future requirements arising from increasing process 
integration and automation.

Consistent functional design
The modular system is a flexible solution for the oper-
ation of individual injection moulding machines with 
a conveyor and also for integrated and automated 
production cells. Individually adapted openings with a 
safety tunnel make it possible to safely remove or supply 
any parts in the production process. The standard 
viewing fields consist of polycarbonate panels to ensure 
good visibility of the automation process. Optionally, the 
fields are also available with wire mesh or a combination 
of wire mesh and polycarbonate.
ENGEL injection moulding machines and robots have 
a consistent, functional design. In the course of adap-
tation to the new standard, the machine manufacturer 
has now also designed its own safety guarding. The 
experience accumulated by ENGEL over years with 
the previous version of the safety guarding was incor-
porated in development. Thus, the new guarding can 
be installed quickly and in many cases by just one 
person. Connection points are provided on the injection 
moulding machines to reliably install the safety modules.

Simplified maintenance and upkeep
In addition to the protective safety function, the new 
design meets a variety of customer requirements. Even 
the standard version of the protective enclosure is easy 
to clean, since the ENGEL experts paid special attention 
to avoiding edges and cuts. In combination with a corre-
sponding options package, the safety guarding therefore 
meets the requirements of medical device manufacturing 
in general and clean room production in particular.

The recommendations of the standard for colouring 
were followed exactly. Thus, the dark colour of the 
grating surfaces in the wire mesh version prevents 
reflections from negatively affecting the view. Uprights 
and door frames can also be matched to the injection 
moulding machine or the user’s corporate design in 
the wire mesh version.
Thanks to its modular structure, the safety guarding is 
easy to expand and adapt to new requirements. The 
electrical engineering was optimized as well. The elec-
tronics of the safety doors are no longer installed in the 
door frames, but in easily accessible door connection 
boxes. That simplifies maintenance and upkeep.
Concealed system cable ducts on the walls of the safety 
guarding can be easily clipped in at the top and bottom 
as needed. A control cabinet with variable positioning 
simplifies the electrical installation. The safety guarding 
is easy to connect to the injection moulding machine 
control unit with plug & play.
Having protective devices tested is not required. But 
ENGEL went beyond the requirements and did so vol-
untarily. The new safety guarding has been tested and 
approved by TÜV Austria (a technical testing organiza-
tion). It is now the ENGEL standard. 

ENGEL has equipped an initial system for 
composites processing in the automobile supplier 
industry with the new safety guarding.

The modular concept supports straightforward 
configuration and installation.
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 Components made of amorphous metals have special physical proper-
ties. Standard materials such as stainless steel or titanium are often 

unable to keep up. The better the material, manufacturing process 
and plant are coordinated, the higher the product quality. ENGEL 
and the Heraeus technology group are pooling their expertise in this 
area and creating new product qualities made of amorphous metals 
for mobility, aerospace, medical technology, industry, lifestyle and 

electronics – with a 70 percent shorter cycle time and 60 percent 
less energy consumption compared to previous solutions for injection

 moulding of amorphous metals.

Continuous material development is fundamental for 
technological progress. Concrete, plastic, quartz glass, 
etc. – their invention has changed the world. Hand in 
hand with emerging and new manufacturing processes, 
new materials create new opportunities for pushing the 
limits of what is feasible.
The most recent examples include amorphous met-
als. Due to their non-oriented – amorphous – internal 
structure, they give the end product properties that are 
actually mutually exclusive, such as very high strength 
and hardness combined with high ductile properties. 
Their density is lower than that of other metals, which 
makes lighter component parts possible. The non-ori-
ented, chaotic structure of these materials clears the way 
for countless new products. Fields of application include 
break-proof and lighter smartphone cases, sharper and 
highly durable scalpels and instruments for minimally 
invasive surgery, stable suspensions and wear-resist-
ant drivetrain components in vehicles, jewellery and 
abrasion-resistant watch components. The challenge 
in processing amorphous metals is that the melt retains 
its amorphous structure during solidification. And this 
only happens with extremely high cooling rates typically 
of more than 1,000 K/s.

Heraeus, headquartered in Hanau, Germany, specialises 
in the production and processing of amorphous metals. 
The technology group is the only supplier in the world 
capable of comprehensively processing amorphous 
metals: melting and shaping, additive manufacturing, 
injection moulding. The new AMLOY product range con-
sists of zirconium-based alloys and copper-based mate-
rials. AMLOY is biocompatible in line with ISO 10993-5 
and outperforms standard materials such as titanium, 
stainless steel and hardened stainless steel in terms of 
hardness, strength, elasticity, corrosion resistance and 
surface finish. Further benefits: AMLOY shrinks by less 
than 0.5 percent when cooled, allowing metal designers 
to work with far more precision than ever before. The 
hardness values of the material run through the entire 
material body; for other materials they usually decrease 
from the surface towards the interior. Thanks to this 
property, AMLOY is predestined for demanding appli-
cations and mechanically highly stressed components, 
such as gears, screw systems or drive shafts, which 
require high reliability, low wear, scratch resistance and 
reproducibility.
Copper, as an alloying component of AMLOY enables low 
unit costs and opens up a wide range of applications. 

One example of the outstanding properties and high surface quality are 
these medical forceps from Saga, Italy. Thanks to the special mechanical 
properties of the material, very robust components with very low wall 
thicknesses can also be realised.

Amorphous metals:
chaotic superstars thanks to cold shock

ENGEL and Heraeus are 

presenting AMM:

HALL 3

STAND E32
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Another example of components subject to high mechanical 
stress is the screwdriver bits that Heraeus and ENGEL will be 
manufacturing from AMLOY at their stand at the Hanover Fair. 

such as debinding to remove the plastic, and sintering 
are required. Shrinkage is massively higher in the MIM 
process, which significantly reduces reproducibility. This 
makes the injection moulding of amorphous metals supe-
rior to conventional metal injection moulding processes 
such as MIM and metal machining processes such as 
time-consuming CNC, which also generates a large 
amount of waste.

Total cycle times significantly reduced
Even compared to previous solutions for injection mould-
ing of amorphous metals, the new development of Her-
aeus and ENGEL represents a huge leap in efficiency. 
The material composition and the fully automated pro-
duction process, from melting to the dynamically con-
trolled injection process, result in a cycle time that is up 
to 70 percent shorter than that of previous amorphous 
metal injection moulding solutions. The required heating 
capacity is reduced by 40 to 60 percent. This significantly 
increases cost efficiency.
The newly developed injection moulding machine 
achieves very high injection speeds of 1,000 mm/s as 
standard. This makes it possible to achieve very low wall 
thicknesses and thus enables optimum use of the higher 
material strengths of AMLOY.
Simulation can save time and costs at an early stage, in 
the run-up to the manufacturing process. For example, 
Heraeus simulates the flow characteristics of amorphous 
metals during injection moulding and analyses in advance 
whether the manufacturing process is suitable for the 
specific component and which optimisations can be made 
to the design of the component and injection mould.
All AMLOY materials and injection moulding machines are 
offered licence-free. ENGEL presented its first injection 
moulding solution for processing amorphous metals as 
early as 2015. Heraeus has been researching and devel-
oping amorphous metals for about three years.

amount of waste.

On the basis of its proven hydraulic and tie-bar-less victory range, 
ENGEL has developed a new injection moulding machine for processing 
amorphous metals. 

Heraeus is currently working on 
further AMLOY alloys based on 
titanium, palladium and platinum. 
Titanium makes AMLOY compo-

nents even lighter, offering further 
advantages for aerospace applications. 

In addition, the material is already approved for medical 
components such as smaller bone implants, dynamic 
screw systems or implantable housings such as pace-
makers or pump systems. AMLOY platinum-based alloys 
are interesting for the jewellery industry because pure 
platinum is very soft. The amorphous alloy improves 
its scratch resistance. Palladium makes the zirconi-
um-based alloy more ductile, that is, easier to form and roll. 

Optimised for injection moulding
AMLOY is optimised for injection moulding. ENGEL has 
specifically developed a new hydraulic injection moulding 
machine – based on its tie-bar-less victory series – for this 
purpose; what primarily sets it apart from a conventional 
injection moulding machine for plastics processing is the 
injection unit. Special attention was paid to the uniform 
heating of the AMLOY blanks. In the AMM (Amorphous 
Metal Moulding) process, one or more fit-for-purpose 
components, are produced from blanks of 80 grams – 
with 60 and 100 grams expected in the near future – in 
a single step of just 60 to 120 seconds, depending on 
size and geometry. The components have an excellent 
surface fineness of 0.05 µm Ra, eliminating the need for 
manual reworking. End products such as visible parts in 
the jewellery industry or medical instruments that require 
a reflective surface can be processed further – polished, 
for example.
In injection moulding, the amorphous metals are melted 
and injected in the liquid state into the mould where they 
solidify. MIM (Metal Injection Moulding), on the other 
hand, processes metal/plastic powder. Further steps, 
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The automotive industry and aircraft construction busi-
ness have traditionally been among the most important 
industrial sectors in the United Kingdom, where com-
posite research and processing has established itself 
to an equally high degree. Catapult plays an important 
role in this. Comparable to the Fraunhofer Society in 
Germany, Catapult bundles top-level application-orient-
ed research in the United Kingdom and supports the 
industry to profit more quickly from new technologies. 
"We act as a kind of catalyst," says Paul Gallen, Sector 
Lead Automotive at NCC. The NCC is one of seven 
institutes which form the Catapult Network, each with 
its own particular focus. 
Founded in 2012, the NCC is currently made up of 
17,500 square meters with state-of-the-art manufactur-
ing cells for a wide variety of composite technologies. 
More than 220 engineers and scientists employed 
there work closely with the University of Bristol, many 
other universities worldwide and above all with the 
industry. Companies – not only from the UK – use the 
capacities for their own development projects. "We are 

continuously comparing our roadmap with that of the 
automotive manufacturers," says Gallen. "The increased 
use of thermoplastic materials in lightweight composite 
construction is high on both agendas."
There are two main driving forces behind this develop-
ment: "On the one hand, thermoplastic matrix materials 
enable efficient further processing of semi-finished 
products in an injection moulding machine and func-
tionalization with materials from the same material group 
in a fully integrated, automated process," explains 
Christian Wolfsberger, Business Development Manager 
Composite Technologies at ENGEL's headquarters in 
Schwertberg. "Process integration and automation are 
the prerequisites for achieving the unit costs required 
by the high-volume automotive industry. On the other 
hand, thermoplastic composites simplify the subse-
quent recycling of components, which is in line with 
the trend towards circular economy." 
The technological basis for the processing of thermo-
plastic fibre composites is expanding rapidly. A pio-
neering role is being taken by organo sheets, which are 

Composite lightweight construction based on thermoplastics promises more efficient 
manufacturing processes and the recycling of obsolete components. Until the innova-
tive materials and processes are used on a large scale some challenges still need to 
be solved and more experience needs to be gained. The National Composites Centre 
(NCC) in Bristol, UK, has set both of these goals. An integrated manufacturing cell for 
overmoulding fibre-reinforced semi-finished products from ENGEL is paving the way 
for mass production in both automotive and aerospace industries.  

Putting thermoplastic composites into 
series production faster

For composite research, ENGEL supplied a duo 1700 large-scale injection moulding machine to the NCC in Bristol. 
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already being used in series production, particularly in 
the sporting goods industry. The first applications were 
recently launched in the automotive industry. "There 
is great potential," emphasises Graeme Herlihy, Presi-
dent Western Europe of ENGEL. "All OEMs and Tier 1 
suppliers are working hard on this topic."

Flexible adaptability 
For many companies in the composites industry, the 
trend towards thermoplastic materials means they have 
to deal with completely new processes. It is also the 
first injection moulding machine for the NCC. ENGEL 
supplied a duo 1700 large-scale machine including a 
Kuka articulated arm robot and an integrated infrared 
oven. "Many of the well-known automotive manufac-
turers and Tier suppliers have duo machines in their 
plants, and our partner institutes in the USA and Japan 
also work with this type of machine," says Gallen about 
the crucial point of relying on ENGEL’s technology and 
knowhow. A second criterion was the flexibility offered 
by the ENGEL system solutions. The wide range of 
applications resulting from NCC research projects and 
company cooperation requires that the manufacturing 
cell can be adapted to new requirements, new materials 
and new technologies within a short time. 
With a clamping force of 17,000 kN, the duo injection 
moulding machine is suitable for large components. In 
order to have a practical approach to development, the 
demonstrator moulds are based on the geometries of 
real car components. The sample parts have different 
sizes and complexities. So far, mainly organo sheets 
have been processed. These are heated in the infrared 
oven, inserted into the mould by the robot, formed 
there and then immediately overmoulded with plastic. 
"The fact that the infrared oven is located above the 
clamping unit simplifies handling and reduces the cycle 
time," reports Gallen.   
Further developments focus on unidirectional (UD) 
fibre-reinforced tapes. With the help of these UD tapes, 
highly stressed areas in the component can be spe-
cifically reinforced in order to make even better use 
of the lightweight construction potential. "Today, the 
NCC is already a leader in the field of automated fibre 
positioning, so the transition to UD tapes is not too far 
away," says Gallen. With three differently dimensioned 
tape stacking units, the NCC is well equipped to pro-
duce the stacks on site and process them further in 
an integrated step.

From product design to recycling
The NCC is an integrated factory, all processes can 
be developed and optimised in the overall context – 
from material development to simulation, design and 
processing to recycling. "The interfaces are particularly 
important when it comes to composites," explains Sean 
Cooper, Principle Research Engineer at the NCC. "In no 
other area are material, design and processing steps 
so closely intertwined. If you change only one of these 

three factors, you end up with a completely different 
result." It is also important for subsequent recycling to 
set the course during product and process develop-
ment. NCC is working with industrial partners on initial 
projects to develop value-adding recycling concepts. 
"The aim, for example, is to give safety-relevant compo-
nents made of long-fibre-reinforced materials a second 
life as a bench or instrument panel based on materials 
reinforced with short fibres," says Gallen. 
NCC developers have carried out many series of tests 
right from the start with materials typical of the automo-
tive industry, primarily from the PA family, as well as with 
the high-performance plastics PEEK and PPS, which 
are preferably used in aircraft construction. "Over the 
last two years, the aircraft industry has been working 
intensively on what thermoplastic composites can do 
for them," reports Gallen. "The switch to thermoplastics 
often leads to a massively smaller CO2 footprint." It all 
starts with high-volume applications, which also cer-
tainly exist in aircraft construction. Fastening elements 
such as brackets, for example, which currently consist 
of aluminium. "At the end of the day, composites always 
compete with steel or aluminium," says Paul Gallen. 
"Composites can only be used if the parts are even 
lighter, the unit costs even lower and the production 
processes even more efficient. Our goal is to additionally 
obtain even better component properties."

"The industry we serve is still emerging: The production of composite 
components in large quantities," says Paul Gallen (2nd from right) from 
the National Composites Centre (NCC) in Bristol. From left to right: Sean 
Cooper (NCC), Graeme Herlihy (ENGEL), Paul Gallen and Christian 
Wolfsberger (ENGEL).
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Regula manufactures particularly compact test equip-
ment that enjoys an excellent reputation worldwide. 
Clients include law enforcement agencies in Europe, 
North and South America, the Middle East, Asia, Africa, 
Australia and New Zealand: foreign and interior minis-
tries, police, border and customs services, banks and 
insurance companies.
Regula did not have its own injection moulding produc-
tion until recently. However, the quality of the externally 
purchased housing parts did not meet the company's 
requirements, prompting a decision to manufacture 
these parts in-house. The aim was to produce var-
ious small parts for housings by injection moulding. 
"Because we have around 200 different devices in 

our product range, the batch sizes are fairly small," 
as Alexej Tschistyj, Deputy Head of Development at 
Regula, reports. "This means a large number of injection 
moulds that often have to be changed". 

Setup in less than five minutes
"As there are no tie bars in the way, victory injection 
moulding machines save a great deal of time on frequent 
setup processes which increases machine availability," 
as Olaf Kassek, Managing Director at Moscow-based 
OOO ENGEL explains. Unimpeded access to the mould 
area makes it possible to install the moulds directly from 
the side. Employees do not have to bend over the tie 
bars during mounting, which also improves ergonomic 

ООО Regula in Minsk, Belarus, is one of the largest manufacturers of special systems 
for authentication of documents, banknotes and securities. With tie-bar-less ENGEL 
victory machines, the company is now setting up its own injection moulding production. 
Tie-bar-less, because the variety of components can be managed very efficiently. 

ENGEL is a stroke of luck for us

"We work with a large number of injection moulds, which often have to be changed." This makes ENGEL's tie-bar-less technology a stroke 
of luck for Regula's Alexej Tschistyj.
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aspects. Another advantage of the ENGEL tie-bar-less 
technology is that the mould mounting platens can 
be used right up to the edge. "In this way, even large, 
bulky moulds, such as multi-cavity moulds or moulds 
for multi-component injection moulding, fit on compar-
atively small injection moulding machines, which keeps 
investment and operating costs low and the system 
footprint compact," says Kassek. This year 2019 marks 
the 30th anniversary of the tie-bar-less technology with 
which ENGEL still holds a unique selling feature.
In order to be able to react flexibly to new develop-
ments and customer requirements, Regula builds all 
the moulding tools itself, using lightweight aluminium 
moulds with manually changeable dies that can be 
produced in one to ten days. This reduces the devel-
opment time for new devices from one, or even one and 
a half years, to four or five months. 18 to 25 different 
moulds are required per tester model. If, for example, 
ABS is processed, the aluminium moulds achieve a 
service life of up to 10,000 cycles. 

Maximum process consistency and 
reproducibility
"Tie-bar-less injection moulding machines by ENGEL 
are a real stroke of luck for us," says Tschistyj. The 
Regula employees take less than five minutes to swap 

Unimpeded access to the mould area saves time and improves 
ergonomics by removing the need for employees to bend over  
the tie bars. 
 

Thanks to tie-bar-less technology and interchangeable inserts, 
changing a mould takes less than five minutes.

the interchangeable inserts. Even more important than 
manufacturing efficiency is the quality of the injection 
moulded products, which has been Regula's funda-
mental target from the very beginning. This is where the 
precise controllability of the injection moulding process 
and the high process consistency of the hydraulic victory 
machines come into their own. "Thanks to the force divid-
er flexlink, the moving platen in the tie-bar-less clamping 
unit follows the mould precisely during clamping force 
build-up and distributes the applied force uniformly over 
the entire clamping surface, resulting in extremely con-
stant wall thicknesses," explains Kassek. "The stable 
machine frame and the precise linear guidance of the 
moving platen allow for fast, low-friction movements and 
ensure high platen parallelism even during opening and 
closing of the mould." 
One important added bonus for Regula's management 
is ENGEL's service portfolio in Belarus with ENGEL's own 
local service engineers. The short distances not only 
pay dividends when putting machines into operation 
and at the start of production. They also offer a great 
deal of assurance for ongoing production by minimising 
the downtime for servicing, or for replacing spare parts. 
At Regula, the ENGEL victory is the machine of choice for 
the further expansion of Regula's own injection moulding 
production. 



www.engelglobal.com/fasttrack

The optimal solution for quick machine demands: 
With the fast track models of the victory and duo series, 
ENGEL offers you proven technology of the highest level 
with a comprehensive, fixed array of options and a very 
short delivery time. In addition, you have the opportunity to 
select perfectly matched automation solutions. Benefit 
from fast availability and flexibility – remain successful in 
the long term with ENGEL.

fast track  
On the way for 
your success!

You will receive your 
victory within 6 
and your duo 
within 12 work weeks*.

*   Delivery times quoted here may differ 
depending on the actual order.
Please note the terms of the sale:
www.engelglobal.com/fasttrack

Get your 

victory or duo

within only a few 

work weeks!

4938-17 ENG ANZ INJ fast track victory A4 EU-en 190222.indd   1 22.02.2019   11:21:16


