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NEWS

Medbio
has new
investor

Ningbo Jifeng increases
stake in Grammer

Medbio of Grand Rapids,
Michigan, in the US, has
received what it calls a
“substantial investment”
from Graham Partners, a
private equity firm in
Philadelphia. The amount
was not disclosed but
Medbio said that this will
allow it “to meet its very
strong growth objectives,
and ensure we continue
to build momentum as
we expand”. Chris
Williams will remain as
president and CEO.
Medbio is a medical
contract manufacturer,
specialising in clean room
injection moulding,
assembly, and packaging,
with clients in the US,
Europe and Central
America. It is currently
making products for
OEMs in the orthopaedic,
cardiovascular, ophthalmology, neurology and
biotechnology sectors.
� www.medbioinc.com

Ningbo Jifeng, a Chinese
automotive supplier, has
increased its stake in
Grammer, (which is headquartered in Amberg
Germany, and active in the
same field), from 25.56% to
74.02%. This followed a
tender to shareholders that
Grammer’s board has
approved. The acquired
stake may increase further
in an ongoing process that
will be completed by the
end of Q3.
The two companies have
had a strategic partnership
since February 2017.
According to Grammer, the
tender, which was agreed in
May via Jiye Auto Parts and
launched in June, is also
linked to “a far-reaching
business combination
agreement guaranteeing
jobs, facilities, expertise and
brand names of Grammer
Group over the coming
years and securing the
company’s independence

Grammer makes
seating for
commercial
vehicles

and growth strategy”.
CEO Hartmut Müller said:
“After a successful transaction, Ningbo Jifeng will be
our anchor investor, acting
as an important partner for
Grammer’s future activities
in the Asian market. At the
same time, we will be able
to substantially reinforce our
market position in North
America with the acquisition
of US automotive component supplier Toledo

Molding & Die, which
will allow us to harness
the growth potential that
this region will continue
to offer in the future.”
Grammer has also
reported that its sales
increased year-onyear by 2.2% to
€927.6m in the first half
of 2018, despite a
relatively tough Q1. The
Commercial Vehicles
division — which makes
seats for trucks, off-road
vehicles, trains and buses —
performed well throughout,
while the smaller Automotive division — which makes
headrests, armrests, centre
console system, and interior
components and operating
systems for high-end OEMs
and automotive system
suppliers — saw a strong
recovery. The performance
was strongest in Europe and
Asia-Pacific, while sales in
the Americas fell by 6%.
� www.grammer.com

Keter Group buys Adams Manufacturing
Keter Group of Herzliya,
Israel, has agreed to acquire
Adams Manufacturing, a
maker of resin-based
garden furniture in Portersville, Pennsylvania, US,
from its founder, William E
Adams III, and his family.
Terms are not being
disclosed. The deal is being
backed by BC Partners of
London, the private equity
Adams moulds garden
furniture in the US
4
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owner of Keter, which claims
to be one of the world’s
largest manufacturers of
resin-based household and
garden consumer products
Adams’ shareholders will
re-invest a material portion of
the transaction proceeds into
a stake in Keter but there are
no immediate plans to
merge the two firms and
Adams will continue to be
led by CEO Tom Lombardo.
However, said Jean-Baptiste
Wautier, managing partner at

BC Partners, “we would
expect to leverage our
respective strengths, intensify
product innovation and
enhance our relationships
with the most reputable
retailers in North America”.
Adams joins other product
brands in the Keter Group
that include Allibert Outdoor
(garden furniture), Allibert
Home (homewares), Curver
(homewares) and Hovac
(insulating flasks and mugs).
� www.keter.com
www.injectionworld.com
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Free hydraulic fluids webinar
A webinar in October will offer advice to
injection moulders on how the selection of
hydraulic fluids for their machines can
improve energy efficiency and productivity,
and how this links to their Industry 4.0 strategy.
The webinar, which is being held by
ExxonMobil in association with AMI Magazines, is free of charge and takes place on
30th October 2018 (3pm CET). The present-

6

ers are: Dr Robin Kent, a leading authority on
saving energy in the plastics sector; Chris
Smith, Editor-in-Chief at Injection World
magazine; and Inken Reuser, Plastics Offer
Advisor at ExxonMobil.
All webinar participants will also receive a
free copy of ‘Advancing Industry 4.0 in
Plastics with Hydraulic Fluids’ – a practical
guide to high performance hydraulic fluids.

AD Plastik
buys Tisza
Automotive

Lego has built a lifesize model of the

AD Plastik has acquired
its Hungarian compatriot
Tisza Automotive, as part
of its “key goals of
business strategy and
medium-term development plan” that will drive
its own future growth.
Terms were not disclosed
but it is known that Tisza
had operating revenues
of over €20m last year.
Based on a 22,400 m2
site at Tiszaújváros, near
Hungary’s second city of
Miskolc, Tisza has
supplied plastic components to local automotive
OEMs, including Suzuki,
Bentley and Volkswagen,
for the past 15 years. It is
also a second-tier
supplier to companies
including Rehau, APCB,
Reydel, Hanon Systems,
Vernicolor, Mitsuba and
Heycoustics. Tisza’s key
technologies are injection moulding and blow
moulding, like AD Plastik.
It employs more than 400
people at its site, 180 km
from Budapest.
� www.adplastik.hr
� www.t-a.hu

estimated torque of 92 Nm.

Click here
to register for the
FREE webinar

Bugatti Chiron supercar using over
1m Lego Technic elements. It can fit
two passengers inside and reach
20km/h. Using 2,304 motors, the
1.5 t car generates 5.3 hp and an
� www.lego.com

Royal Plastics living
in the Fast Lane
Royal Plastics, a family-owned custom injection moulder in
South Dakota, US, has announced the installation of 85 and
130 US ton tiebarless Victory machines and two E-pic B servo
sprue picker robots from Engel North America. All of these,
the company said, were delivered in a matter of a few weeks
of the order being placed under Engel’s Fast Lane programme
Royal Plastics added that the tiebarless design is particularly advantageous, as it allows them to run larger moulds in
smaller tonnage machines, yielding cost efficiencies to them
and their customers. This also allows for faster mould
changes, the use of more complex moulds – such as those
with multiple core pulls – unobstructed access for robots,
platen parallelism and energy efficiency comparable to that
of an all-electric machine.
� www.engelglobal.com

Two Engel Victory machines were installed at Royal Plastics
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Carclo
bid talks
dissolve
Consort Medical has
withdrawn from making a
takeover offer for UK
injection moulder Carclo.
Consort approached
Carclo in July about a
potential deal.
Carclo said in a
statement in August:
“Further to meetings
between Consort and
Carclo, and after careful
consideration, the Board
of Consort has determined that the proposed
transaction would not
deliver the required
benefits in a reasonable
timeframe and it is
therefore not in the
interests of its shareholders to continue with a
non-binding proposal for
Carclo.”
� www.carclo.co.uk
www.injectionworld.com

Next generation temperature
controllers for the 4.0 factory

Temperature control unit

A7 - 7201

Ergonomic control
•
•
•

machines from diﬀerent suppliers via
OPC-UA

• Electronics separated from the
hydraulic components for maximum
control reliability

• Deep-drawn tank made of AISI 304
stainless steel, against the eﬀects of
aggressive ﬂuids

• Removable side panels for easy
maintenance

• Plate heat exchanger designed to
maximize cooling response speed

• Integrated front handle for excellent
portability

•

precision in parameter control

aquatech.piovan.com
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Röchling buys Frank Plastic
The Röchling Group has
acquired Frank Plastic, a
medical and industrial
extruder and injection
moulder from Waldachtal in
the German state of
Baden-Württemberg,
subject to approval by the
German Cartel Office. This
follows on shortly from
the separate acquisition of
US medical technology
specialist Precision Medical
Products by Mannheimbased Röchling.
“With this acquisition, we
are continuing to pursue
our growth strategy in the
medical and industrial
segment. Frank Plastic
perfectly complements our
product portfolio, our
production technologies
and our customer structure,”
said CEO Hanns-Peter
Knaebel. Frank, he added,
complements Röchling in

Rompa
breaks
ground
The Rompa Group has
broken ground on its new
production site at a
former military airfield at
Leipheim, Germany. This
investment had first been
announced 18 months
ago. An official ceremony
was attended by CEO
Patrick Gerard, the mayor
of Leipheim, and representatives from partner
firms. The new facility is
expected to begin
operations in the first
quarter of 2019.
� www.rompagroup.com
8

Frank Plastic makes injection
moulded and extruded medical components

terms of its “size, focus,
technical expertise and
cultural qualities”. Clean
room pipe extrusion is one
example of a new technology Frank will bring in.
Frank itself dates back
1940. Recently it has
focused more and more on
the medical sector, offering
technology for the cardiol-

ogy, infusions, angiography,
surgery and ophthalmology
sectors among others. It
also supplies extrusion
profiles, complex injection
moulded parts, valves, flow
meters and fittings via its
industrial business. Sales
were €32.4m in 2017.
Röchling’s Medical division,
meanwhile, focuses on

primary packaging and
drug delivery systems,
diagnostics and patient
monitoring, life sciences,
dialysis and infusions, and
minimally invasive surgery
and interventional medicine.
Ferdinand Piëch, who had
acquired Frank from the
founding family in 2013,
said that he decided to sell
“because we feel this offers
the absolute best outlook for
the future and for further
growth – not just for the
company but for the location
as well. In light of the
changes in medical product
approval requirements by
the EU in 2017, it is becoming increasingly difficult for
smaller companies to stay
competitive on this highly
regulated market and to
continue their growth in the
years ahead.”
� www.roechling.com

Maezio is the new CFRTP name
Covestro is introducing
Maezio as the brand name
for its continuous fibre-reinforced thermoplastic
composites (CFRTPs). David
Hartmann, joint CEO of this
part of the business, said that
this action “gives us a clear
and strong identity to further
expand our expertise in
thermoplastic composites”.
CFRTPs are strong, light
materials that offer high
performance, scalability and
resource conservation in
sectors including electrics
and electronics, consumer
goods, medical products,
automotive, furniture, sports
goods, shoes and luggage.
Maezio is already used in
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Haier’s Casarte brand of air
conditioner and Bmai’s
marathon shoes.
The CFRTPs can be
thermoformed in processes
integrated with hybrid
injection moulding, automated UD tape laying or
automated fibre placement.
They are produced as

uni-directional reinforced
tapes and sheets at a site in
in Markt Bibart, Germany
from continuous carbon or
glass fibres impregnated
with polycarbonate,
thermoplastic polyurethane
or other thermoplastic
resins.
� www.covestro.com

Covestro makes
the composites
materials in UD
tape and sheet
formats
www.injectionworld.com
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From syringes to implants - what counts in medical technology is quality, precision and
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ARBURG will help you in the configuration of injection moulding machines and clean
room technology for your specific products. Detailed analysis and functional tests in
our company’s own facilities.
www.arburg.com

NEWS

Ascend buys BTP to add
compounding in Europe

Brazilian petrochemical
company Braskem and
United Caps, a maker of
caps and closures based
in Luxembourg, have
collaborated to develop
the Greener brand of biosourced plastic caps and
closures. Initially, United
Caps is marketing two
standard closures using
Braskem’s I’m Green
polyethylene, which is
made from sugar cane:
the Victoria 30/25 screw
closure for still drinks and
the Proflatseal for both
still drinks and dairy
products, both pressurised and non-pressurised.
According to Braskem,
I’m Green is not just
derived from a renewable
feedstock but has a
negative carbon footprint, sequestering 3.09
kg of CO2 from the
atmosphere for each kg
produced. It is also said
to have the same
characteristics, quality
and properties as
Braskem’s other polymers.
� www.unitedcaps.com

US-headquartered PA 66
specialist Ascend Performance Materials has
acquired Netherlandsbased compounder
Britannia Techno Polymer
(BTP), giving it its first wholly
owned compounding
operation outside of the US.
The value of the transaction
has not been disclosed.
Tilburg-based BTP has
been providing toll compounding services to
Ascend since its formation
in 2009, and to predecessor
Solutia since 2006. The company currently has a
production capacity of
around 32,000 tonne/yr,
around half of which is
understood to have been
used by its new owner.
“Ascend is a major
portion of the activity that
currently goes on at BTP,”
said Phil McDivitt, President
and CEO of Ascend, who
explained that the Ascend/
BTP relationship went
beyond the typical toll
compounding arrangement.
“We have toll compounding
capacity in Asia and also

Ascend
Performance
Materials CEO
Phil McDivitt
(left) with BTP
founder
Andrew Leigh

other toll compounding
agreements in Europe and
North America. But the
relationship with BTP is
different. We have built our
engineering plastics
business in Europe in very
close partnership,” he said.
The decision to acquire
BTP is part of a strategy of
establishing regional
compound production,
according to McDivitt. He
said that the company’s
highly integrated PA66
production capabilities in
the US allows it to be
globally competitive in resin
but compounding activity
benefits from a more
localised footprint.
Ascend’s existing
compounding capacity in

PHOTO: ASCEND PERFORMANCE MATERIALS

Braskem
and United
Caps deal

the US is located at its sites
at Pensacola in Florida and
Foley in Alabama and these
have been supplying some
of its European requirements. “We will be scaling
down the production
coming from the US as we
integrate the BTP facility,”
said Ascend Senior Vice
President Scott Rook.
All BTP staff will be joining
Ascend, including founder
and Managing Director
Andrew Leigh. “Andy will
transition to become our
Director of Compounding
Technology. We expect him
to play a key role in our
compounding business on a
global scale,” said McDivitt.
� www.btpolymer.com
� www.ascendmaterials.com

KH begins new series

Cleanroom moulding at KH Group

10
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German injection moulder KH Group said that it has started
producing a single-use medical device for an undisclosed
customer in a new ISO 14644-1 Category 8 cleanroom with
biomonitoring. This is part of a large-scale contract, which will
also see two more cleanrooms built at short notice.
KH added that the “highly complex assembly follows in
accordance with GMP guidelines … Enormous increases in
quantity are foreseen over the next few years, which means that
a further increase in capacity will follow”. (Read our Medical
Moulding feature on page 21 in this issue.)
� www.kh.de
www.injectionworld.com

The world of ENGEL
Efficient. Reliable. Innovative.
As one of the world’s leading companies in the field of plastics
machine manufacturing, we offer our customers integrated system
solutions. This means: injection moulding technology from a single
source. Machine, automation, process, training and service are all
perfectly integrated with ENGEL. And we always look to the future.
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Trexel adds chemical
foaming to portfolio
Trexel, the supplier of
MuCell physical microcellular foaming technology
to injection moulders,
said it is “implementing
a systematic expansion
into new application
areas and moving into
new sectors”. The
company is expanding into
chemical foaming agents, as
well as launching physical
foaming for thin-walled
packaging, and microcellular foaming for blow-moulded components. It is also
offering customers broader
service and engineering
support.
Chemical foaming is a
new departure for Trexel,
which had hitherto focused
on physical foaming. It will

Trexel’s new TecoCell
technology is based on
chemical foaming

henceforth offer both, it
said, so that customers can
select the optimal foaming
process for each application. It has patented the
TecoCell chemistry, which
uses CaCO3 nanoparticles

of 0.08 microns or less to
produce “highly uniform
cell structures evenly
distributed throughout the
moulded part”.
Trexel will show the
TecoCell products at
Fakuma 2018 in October.
It will show other new
developments at Fakuma,
including the MuCell P
Series gas dosing units,
where the dosing control
system is adapted for short
plasticising times, and a
variation on its T Series
dosing units, the T Series
satellite model.
n Injection World will
preview Fakuma 2018
exhibitors in the October
edition.
� www.trexel.com

IAC opens Indian auto facility
International Automotive
Components (IAC), a global
supplier of automotive
components and lightweight vehicle systems, has
officially celebrated the
opening of its new facility in
Manesar, India. The 5,574
m2 plant consolidates two
older operations into one.
This follows on from the
establishment of a regional
and global engineering
centre in Pune, near
Mumbai, in June 2017.
Luxembourg-based IAC
invested more than $2m to
modernise the equipment
and facility, which will
employ approximately 220
people. It will produce
vehicle headliners, centre
12

IAC’s new facility
in Manesar

console systems, and
instrument panel components, while also offering
manufacturing and engineering support to OEMs in
the New Delhi region. With
Manesar, IAC now has five
locations in India and 18
design, technical, and
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commercial centres around
the world.
IAC Senior VP of Asia
Operations, Gajanan
Gandhe said the new facility
will help IAC better serve its
Indian customers’ needs
and offer regional services.
� www.iacgroup.com

Solid
Q2 for
Milacron
Technology systems
group Milacron Holdings
“delivered another solid
quarter” in Q2 2018,
according to CEO Tom
Goeke. This followed on
from an even stronger Q1.
For the first half as a
whole, sales were 7.4%
up to $638.5m; in organic
terms, excluding currency
movements, they would
have been 3.5% up.
Meanwhile, operating
earnings increased by
19.2% to $58.3m and
adjusted EBITDA was up
7.8% to $118.2m, or
18.5% of sales, while the
group swung from a
$14.5m net loss to net
earnings of $20.8m in H1
2018.
This growth, Goeke
added, “continues to be
driven by our consumables businesses as well as
our high growth regions,
China and India”. Of its
three operating segments, Melt Delivery &
Control Systems saw
organic sales growth of
6.9% to $12.2m, while
Fluid Technologies
achieved 4.0% growth to
$65.6m. The largest
segment, Advanced
Plastic Processing
Technologies, was a
relatively modest 2.2% up
to $332.3m.
The Cincinnati-based
group forecasts 2-4%
organic sales growth in
2018, including a 1%
projected foreign
currency boost.
� www.milacron.com
www.injectionworld.com
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Onex acquires Precision Global
Private equity company Onex
has acquired dispensers and
caps producer Precision
Global. The Canadian
investment firm – which has
bought and sold a number of
packaging and plastics
industry firms in the past
decade – acquired Precision
Global through its Oncap IV
fund from Peak Rock Capital.
Financial terms of the deal
were not disclosed, but Onex
said Oncap IV invested
approximately $111m.
Precision is based in
Greenville, South Carolina,
in the US, and employs
more than 1,500 people at
18 facilities in 15 countries
around the world. It claims
to be the largest supplier of

aerosol valves in the world,
selling more than 4bn
annually. It also produces
2bn actuators per year, as
well as pumps, caps and
related aerosol accessories,
custom closures and other
specialty dispensing
products. These are sold in
markets such as personal
care, household, food and
beverage, industrial and
pharmaceutical.

“Precision serves a
growing market with
high-quality, reliable and
innovative products that are
critical to its customers and
end users,” said Ryan
Mashinter, a Managing
Director at Oncap. “We are
excited to partner with Precision’s management team to
accelerate the company’s
growth both organically and
through acquisitions for

years to come.”
Mario Barbero, CEO of
Precision said: “Oncap’s
strong investment track
record and deep experience
in the packaging industry,
makes it an ideal partner for
us. Together, we’ll continue
to invest in our business with
an ongoing focus to be the
best in class global supplier
of quality, service and
innovation in all regions.”
Precision’s website says
the company operates more
than 250 injection moulding
machines and more than
200 assembly lines. It also
has high speed metal
forming operations at some
of its facilities.
� www.precisionglobal.com

Game-Changing
Mold Release Coatings
Increase uptime in your process by coating molds and other critical production components with SilcoTek®
coatings. Our innovative CVD coating deposition process easily treats even complex part designs without
changing tolerances or adding cost.
SilcoTek® coatings are game-changing solutions that increase your bottom line and productivity.
Work with SilcoTek® to get the surface properties you need:
• Improved release / non-wetting
• Better corrosion resistance
• Higher purity
• More durability
Click here to learn more and download our application guide.

Capitalising on advances in LFT materials, processing technologies
and applications
4-5 December 2018
Sofitel Kurfürstendamm, Berlin,Germany

SPECIAL
OFFER
Save €200 if you
register before
21st September
2018

Sponsored by:

Bringing the plastics industry together.

Media supporters:

@Contact_AMI #AMILFTS

EVENT REVIEW | NEWS

Ten years of Wittmann Battenfeld
An anniversary event in Austria gave Wittmann Battenfeld customers a taste of the history and investments since
Wittmann Group’s takeover in 2008, along with demonstrations of new technology. David Eldridge reports
Wittmann Group marked
the tenth anniversary of its
acquisition of the Battenfeld
injection moulding machinery group in June with a
special event for customers
and partners. The celebration took place at Wittmann
Battenfeld’s facility in
Kottingbrunn, Austria where
the group has been making
a series of investments. The
event attracted 1,700
people who heard presentations from senior managers,
learned of new products
during machinery demonstrations and were entertained at a gala dinner.
Werner Wittmann, who
founded the group as an
ancillary equipment supplier
in 1976, recalled that when
the Battenfeld acquisition
was announced in 2008, a
journalist dismissively
described the deal as “the
tail wagging the dog”. But
the success of Wittmann
Battenfeld in the past ten
years led him to tell the
audience: “We are really
proud of what we have
achieved together.”
The acquisition was
completed a little before the
global economic crash ten
years ago and Wittmann
Group, in common with
other plastics-related
companies, experienced a
steep fall in revenues in
2009. But the group took
this as “an opportunity to
start anew”, said Georg
Tinschert, Managing
Director of Wittmann
Battenfeld. In the intervening period, all injection
www.injectionworld.com 

Wittmann Battenfeld made visitors welcome at a gala dinner in Vienna

moulding machine ranges
have been renewed under
the PowerSeries brand and
Tinschert was able to
announce the final element
of the renewal program at
the anniversary event: the
launch of VPower vertical
machines (see below).

Expansions
Wittmann Group has had
constant growth since the
low point of 2009 when
revenue was €150m,
increasing annually to reach
€403m in 2017. Tinschert
said the injection moulding
machinery business accounted for €176m of the
revenue in 2017. Growth is
forecast to continue and
consequently the group is
expanding various facilities,
including the Kottingbrunn
site which has attracted
more than €40m investment
since 2013.
A new machine assembly
hall was opened in Kotting-

brunn in 2014 and this has
recently been expanded,
with the floor space increasing by 2,200 m². Also
completed earlier in 2018
were a new hall for engineering development and
an extension to the sales
building. During the
anniversary event work was
underway on another
investment, a new product
development centre, which
is scheduled for completion
this year. Tinschert said yet
more expansions at Kottingbrunn have started in 2018:
hall extensions to accommodate a fully automatic
logistics centre and assembly of vertical and rotary
table machines.
Wittmann Group’s global
locations are also growing,
as CEO Michael Wittmann
outlined in a press conference during the event. The
group is expanding its sites
in many countries, adding
5,000 m² in Germany, 2,030

m² in Italy, 1,800 m² in
Czech Republic, and 3,000
m² in Mexico. In addition,
the group is starting
construction of a new facility
with 4,850 m² floor space in
France, which will house
production of granulators
and a new in-mould
labelling technology centre.
The overall increase in
the group’s capacity should
enable it to bring its order
backlog to a more acceptable level, said Michael
Wittmann in a Q&A session
with journalists.

New verticals
Tinschert presented the
VPower series first among
the new products Wittmann
Battenfeld introduced at the
anniversary event. Vertical
machines account for 8-10%
of Wittmann Battenfeld’s
machine sales and the
company did not want the
redesign to be too radical
for its existing customers. �
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“We had to make something
equal or better,” he said.
There have been improvements in terms of ergonomics and energy efficiency, as
well as performance.
The VPower series has a
lower working height than
the previous vertical
machines. There is no
middle tie-bar, making it
easier to connect media
from a central supply. The
Wittman Battenfeld ServoPower drive is fitted as
standard. The VPower
machines have a servo-electric, selectable rotary table.
In the demonstration during
the event, a VPower 160/750
R1600 was fitted with a
1,600m rotary table, but the
diameter can go up to
2,000mm.
The MacroPower 2000,
which is the largest machine
made at the Kottingbrunn
facility, was shown for the
first time in a two-component version. The machine is
designed for thin wall
applications and was shown
moulding a household
appliance part in a cell with
a Wittmann WX173 robot.
Also new at the event was
an EcoPower Xpress
500/3300+ for high speed

production of IML packaging. The machine was shown
making a 2.8l bucket within
a cycle time of 8.5s in a
four-cavity mould supplied
by Abate in Italy. The
Wittmann IML system is a
high-speed device with a
W837 side-entry robot,
which is fully integrated in
the machine’s control
system. The machine was
equipped with the company’s CMS condition
monitoring system.
On a MacroPower
1300/5100H/750L CombiMould machine at the event,
a new servo-electric rotary
disc with 2,000 mm diameter was shown. The
machine produced an air
duct element for the
automotive industry using a

1+1-cavity mould.
As well as these machinery innovations, the Wittmann Battenfeld demonstration at Kottingbrunn
included various manufacturing cells with other
machines and robots.
Among them were a
SmartPower 120 CombiMould in a medical LSR
demonstration including a
W931 robot, and another
SmartPower 120 in a clean
room set-up. CellMould
structural foam technology
was demonstrated on a
MacroPower 1100 machine,
making a side part for a
drum cable, and AirMould
internal gas pressure moulding was shown on an
EcoPower 160 machine,
making a coat hanger. Two

The new VPower vertical series was unveiled at the event

Georg Tinschert, Managing
Director of Wittmann
Battenfeld

MicroPower 15 machines
were also exhibited.
New Wittmann robots
were presented at the
anniversary event. The
Primus 10 is designed for
payloads up to 1.5 kg on
50-150-tonne machines and
the Primus 26 is for payloads
up to 10 kg on
200-500-tonne machines.
The group also showcased
its R9 robot control, which
has open architecture for
integration into moulding
machines, MES and ERP
systems and the Cloud. In its
ancillary equipment business, Wittmann introduced
the new FeedMax Basic
central conveying unit and
the S-Max Series granulators.
� www.wittmann-group.com

Industry 4.0: data as a raw material
Injection moulders at Wittmann
Battenfeld’s 10th anniversary event in
Kottingbrunn were presented with
forward-looking views on Industry 4.0
technology developments – and not
just from Wittmann experts. Prof
Johannes Schilp from Augsburg
University’s infomatics department
gave insights into the potential for
cyber-physical production systems,
which could take the Industry 4.0
trend beyond its current stage of
machine interconnectivity.
18
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The vast amounts of production data
generated in these systems must be
collected and carefully interpreted.
Intelligent use of this data will support
what he called “variant-rich production”
and the production of ever smaller
batch sizes. “Data is one of the most
important raw materials of the 21st
century,” said Schilp. He suggested
some of the possible developments,
including digital twinning, assistance
via augmented reality and process optimisation through “machine learning”.

Michael Wittmann, CEO of Wittmann Group, agreed with Schilp that
manufacturers will need to use data
meaningfully, and involve many
departments in a collaborative
process, in order to avoid a “data
cemetery”. Filipp Pühringer, Manager
of Process Engineering and Development, presented process monitoring
and control developments from
Wittmann under the HiQ name,
including HiQ Melt, HiQ Metering and
HiQ Flow.
www.injectionworld.com
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New solutions for
medical moulders
Injection moulding technology and materials suppliers are
finding an increasing number of ways to make plastics even
more indispensable in medical applications. By Mark Holmes
Injection moulded plastics continue to find a
multitude of applications in the medical sector from
syringes and dispensers to packaging and medical
implants. This is being made possible by new
advances in injection moulding technology and the
plastic compounds now available to the moulder.
Husky Injection Molding Systems sees a number
of current market trends in plastics for medical
applications. These include requirements for
enhanced mechanical properties of applications, as
well as increased resistance against aggressive APIs
(Active Pharmaceutical Ingredients), for example,
biosimilars, and environmental influences such as
permeability against oxygen. In addition, there are
increased regulatory requirements for safety
www.injectionworld.com

measures in certain regions, and increased environmental awareness about plastics in general, such as
recycling and resin safety.
“In more general terms of medical applications,
we are seeing an increase in regulatory requirements, and therefore an increased demand for
safety of medical products as well as ease-of-use in
administration,” Husky says. “Additionally, we are
seeing the need for improved dosage accuracy
and precision in home care/self-medication
applications. In terms of design, we see a demand
for enhanced packaging materials, as well as
digitalisation, individuality and miniaturisation of
various plastic medical applications.
As well as working to improve on risk mitigation,

Main image:
Pipette tips are
an important
market for
medical
moulding
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Right: Husky is
adapting the
technology of
its medical
specialist
moulds
business
Schöttli to
meet specific
application
requirements

Below: In the
production of
pipette tips,
the free
accessibility of
the tie-bar-less
mould area in
Engel E-victory
machines
makes it
possible to
move the
automation
particularly
close to the
clamping unit
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Husky says it strives to always offer maximum
reliability, efficiency and productivity. “To that
end, we are also always looking to improve
productivity per square metre of
factory space, such as through the
use of stack moulds. Technology
has developed very rapidly in recent
years, but we are still seeing improvements in ease-of-use for moulders.
Additionally, we continue to find ways to
improve on the total cost of ownership for our
customers, enabling them to produce the highest
part quality at the lowest cost per part.”
Husky highlights a number of specific issues that
require new solutions in medical applications.
These include: reliable and efficient processing of
enhanced resins; ease-of-use and simplicity of
solutions due to lack of skilled technicians/
operators; wear mitigation of mould components
due to misalignment of the mould halves in the
injection moulding machine; enhanced design for
manufacturing (DfM) service to ensure risk mitigation at an early stage of product development; and
increased output per footprint.
Husky adds: “We are continuously improving and
adapting our Schöttli hot runner and mould technology to fit to specific application requirements and to
achieve compact mould layouts, increasing productivity and product quality. We have developed
monitoring of mould alignment, reducing mould
wear and tear from misaligned mould components.
Our enhanced engineering services, including
rheology, mechanical and thermodynamic analysis
and simulations, help our customers mitigate risk in
both their products and the moulding process. In
addition, our Schöttli Academy provides training and
apprenticeship programmes for the next generation
of mouldmakers.”
Husky recently installed 12 systems for Pascal
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Medical for the manufacture of sterile, disposable
medical products in Dubna, Russia. This involved
collaborating on the planning of the 10,000 m²
factory, syringe design development, and selection
of assembling machines, cleanroom suppliers and
personnel. Husky says that working with a single
source supplier minimised operational risk for
Pascal Medical, allowing the organisation to focus
on producing the highest quality parts.
Engel, Waldorf Technik and Wellmei Mold of
Dongguan, China have collaborated on precision
medical parts and developed an integrated
production cell manufacturing pipette tips under
cleanroom conditions to specific requirements of
Chinese processors. The companies say that
because the pipette tips are used in fully automated analytical systems in medical diagnosis,
reproducible product quality is the highest priority.
However, as mass-produced parts, they are also
under especially high cost pressure. In order to
achieve a stable process and high economic
efficiency, the system partners integrated a
tie-bar-less E-victory injection moulding machine
from Engel with a 32-cavity hot runner precision
mould from Wellmei and high-speed automation
from Waldorf Technik in an extremely compact
space. The free accessibility of the mould area
makes it possible to move the automation particularly close to the clamping unit of the E-victory
injection moulding machine.
The electric injection unit on the hybrid machine
ensures high precision when injecting the plastic
melt. To additionally compensate for fluctuations in
the ambient conditions and raw material, Engel’s
iQ weight control is also used. The assistance
system from the Engel Inject 4.0 programme
analyses the pressure in real time during the
injection process and compares the measured data
with a reference cycle. For every shot, the injection
profile, the switchover point and the holding
pressure are automatically adjusted to the current
conditions and the injected melt volume kept
constant throughout production. This is a proactive
way of preventing rejects.
The automation solution developed by Waldorf
www.injectionworld.com
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Above: At its 2018 Technology Days event, Arburg presented an Allrounder injection moulding machine from the high-performance electric
Alldrive series and a Freeformer for additive manufacturing with medical
technology applications in the cleanroom laboratory

Right: A
micro-injection
unit installed
on a Sumitomo
(SHI) Demag
250kN
machine
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Technik removes 32 pipette tips from the mould in
sync with the injection moulding process and loads
groups of 96 pipette tips, sorted by cavity, into
racks. Every 18 seconds, 96 pipette tips are
discharged from the production cell, which is
enclosed to create a cleanroom environment.
Arburg highlighted high-end cleanroom
solutions for medical applications during its
Technology Days event. One high-end injection
moulding solution for the cleanroom was a
GMP-compliant, stainless steel version of the
Allrounder 370 A with a clamping force of 600 kN.
Equipped with a mould from Ernst Rittinghaus,
this high-performance machine produced two
biotechnology columns (syringe barrels) from PP
with a dosage volume of 2 mm. The cycle time was
8s. Outside the cleanroom, a hybrid Allrounder 470
H with a clamping force of 1,000 kN also produced
medical technology parts; on a 24-cavity mould
featuring a hot runner system, 24 overcaps were
produced from HDPE in a cycle time of 7s.
The company also demonstrated its Arburg
Plastic Freeforming technology to additively
manufacture functional components from qualified
original materials. One innovation was the processing of PMMA, as well as a medical-grade SEBS with
a Shore A hardness of 28. A Freeformer also
manufactured cranial implants made from medicalgrade PLLA in the cleanroom laboratory.
Micro-injection moulding (micro-IM) relates to
the manufacture of injection moulded plastic parts
that have a shot weight of less than 1 g and offers
great potential in medical applications. Sumitomo
(SHI) Demag says that its all-electric moulding
machines can be easily adapted to allow micro-IM
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of miniature parts as light as 0.0003 g, with walls as
thin as 0.0004 inches and dimensional tolerances
to ±0.0005 in. Typical items being moulded using
the technology include catheter components,
implants, blade holders, dental prosthetics and
hearing aids.
A new generation of all-electric machines have
brought vastly increased levels of precision, made
possible due to advanced direct drive technology.
“We are now able to achieve very high levels of
repeatability while a specific 14 mm screw design
improves the dosing, which is critical in micro-IM,”
says Nigel Flowers, Managing Director of Sumitomo (SHI) Demag UK. “Working with shot weights
of between 0.1-1 g means that designers can now
consider miniaturisation of components as it is now
more cost-effective.”
Using the 14 mm screw, traditional 50- and
75-tonne IntElect electric machines from Sumitomo
(SHI) Demag can be deployed. The screw design is
the smallest screw capable of processing standard
plastic resins. The 14 mm tool enables moulders to
limit the amount of material used by adapting
nozzle body length and diameter to minimise
residual time of material in the barrel. The 14 mm
plasticising unit contains around 8 cm3 of plastic
material at the screw. “Traditionally, they would be
used to run all sorts of different components with
shot weights that were much larger than 1 g, but
the 14 mm screw gives us small shot weights and
the fine control that we need,” says Flowers.
The trend for implantable devices in the medical
industry is a significant advance for the sector.
While the overall production process is not
altogether different, the type of material used
could be, says Flowers. “Almost every material you
would expect in medical could crop up in micro
moulding – there is no specific material of choice
for implantable devices,” he says. “It is dependent
on what the part is being used for – there have
been cases where the plastic is coated in gold for

www.injectionworld.com
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Above:
Complex
diagnostic
equipment,
catheter
components,
implants,
dental
prosthetics,
and hearing
aids are all
examples of
micro moulded
components

Right: The
Summit Series
from MoldMasters
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some cancer treatments.” Research shows that gold
nanoparticles in some cases help to destroy cancer
cells, so are used in aspects of chemotherapy. The number of minimally
invasive surgeries is also on
the rise and expected to drive
greater adoption of micro-IM
over the coming years.
MHS Mold Hotrunner
Solutions has launched the M3 micro
injection moulding machine, a production cell
for direct gating small and micro-sized plastic
parts, such as medical devices. The turnkey
moulding machine is aimed at an increasing
number of OEMs and manufacturers looking to
miniaturisation. The M3 is a dedicated micro
injection moulding machine capable of producing
small, direct gated plastic parts on a large scale.
The electro-pneumatic moulding cell delivers both
high volume and low volume production capabilities to all industries that require extreme precision,
quality, speed and flexibility.
The company says that the M3 offers all the
advantages of direct valve gate hot runner technology. Eliminating cold runners improves part quality,
speeds up cycle times and reduces waste in the
form of scrap material. This results in substantial
savings especially when moulding highly valuable
plastics, such as PEEK or bioabsorbables. With
conventional cold runner micro moulding, it is
common for the weight of the runner to be
multiple times greater than the weight of the part
produced. The M3 can direct gate parts as small as
0.001 g with a fine gate diameter of 0.5 mm
(0.0197 inches).
The improved accuracy of the high pressure
Isokor injection process is claimed to improve the
part quality and consistency of each part. The
machine has a substantially lower melt residence
time than conventional solutions and therefore
protects against plastic degradation in the
runners, one of the biggest problems in micro
moulding. Micro injection moulding is very
different from conventional moulding, adds
MHS. A moulder has to ‘baby’ the material
because only a miniscule amount of plastic
moving through the system is being consumed with each cycle. In some cases, a
single grain of granulate can produce ten
parts or more.
Features of the M3 include: high quality,
direct gated parts without wasted cold runner
material or secondary processes; faster cycle
times for small parts ranging from 0.0010.400 g (generally ranging from 4-6 s,
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depending on the part); high production outputs
of up to 60 million direct gated plastic parts per
year; fast, cost effective prototype moulding and
low volume moulding; an ability to produce two
different part designs with each shot, each with
different part weights; a small footprint and easy to
move with levelling castors; integrated automation
featuring standard touchless parts handling and
take-out; cleanroom options; and energy savings.
According to Thomas Bechtel, Sales Director
Packaging & Medical at Mold-Masters, the medical
market continues to drive innovation towards
achieving perfection in every aspect of each
moulded part. “Similar to other industries, moulders
specialising in medical products continue to evolve
in order to accommodate modern resin grades that
can be extremely demanding and challenging to
process with traditional equipment and technologies,” he says. “Additionally, like other markets,
there is a demand to reduce costs and increase
productivity that has started to reach the medical
market; this is driving higher cavitations, cycle time
reductions and a shift to emerging markets. All of
which are trends that Mold-Masters is already
successfully participating in with large medical
OEMs and converters through our high-performance technology and global support network.”
Bechtel says materials commonly used by the
medical market include PC, POM, and PBT, which
can have shear and temperature sensitivity. “Also,
when fire retardant additives and fillers are
included they can also become corrosive and
abrasive. Over time, this wears down and degrades
the channels and components of the hot runner
system leading to contamination defects and other
issues. New solutions were needed to resolve
these processing issues.”
Mold-Masters adds that it
has introduced

www.injectionworld.com
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new solutions with the medical
industry in mind. The SummitSeries hot runner system features
new nozzles with improved thermal
profile precision (5% max variation)
making it ideal for shear and temperature
sensitive resins. The Summit-Series
is manufactured entirely of stainless
steel and incorporates special
coatings throughout to maintain
system integrity; this prevents corrosion from occurring with the hot
runner steel and protects against
abrasive resins, extending the
service life of the mould and
ensuring high moulded part
quality. They also include iFlow
2pc manifolds, which deliver mould balance, shear
distribution, and colour change performance. In a
recent customer example, a Summit-Series system
incorporating an iFlow manifold was able to
achieve precision natural mould balance with a
total variation of only 1.7% on a small (0.35 g),
difficult-to-mould, highly technical medical rear
barrel component.
In the ancillary equipment area, Conair has
developed MedLine loaders and receivers to
handle smaller throughputs for medical processing. The company says that the ML Series loaders
and MR Series receivers combine compact,
cleanroom-ready design and construction with
smaller material capacities and throughputs that
make them ideal for medical processing applications on injection moulding machines up to 400
US tons. These new loaders and receivers are
specifically designed for easy bolt-on mounting
(no drilling necessary) to Conair MicroWheel
dryers or other smaller material hoppers. All
feature electropolished 304 stainless steel construction and are built around a 4.5-inch tubular
body that helps ensure smooth, uninterrupted

material flow into attached hoppers.
According to Conair, the ML Series
are self-contained vacuum loaders,
each equipped with upgraded
3/8 hp vacuum motors and
body seals that enable them to
convey materials over longer
distances – up to 6.1 m (20 ft) – than
other loaders of comparable size.
The smaller ML-1 loader provides
material throughputs of up to 34 kg/h
(75 lb/h), while the larger ML-2 loader is
equipped with a 5-inch-tall glass extension that boosts their throughput to up to 45
kg/h (100 lb/h).
MR Series receivers are designed to
operate as part of a central vacuum-conveying
system. Material is delivered through a topmounted vacuum sequencing valve, which can
swivel in any direction to simplify hose installation.
A quick-disconnect clip opens the hinged lid,
swinging the vacuum valve out of the way for
easy access to the receiver body and filter
screen for maintenance. The MR-1 receiver has a
material-holding capacity of 0.45 kg (1 lb), while
the larger MR-2 receiver has a 5-inch-tall glass
extension that increases its capacity to 0.9 kg (2 lb).
A discharge valve, mounted on the bottom of the
receiver, incorporates a demand switch that
automatically replenishes the receiver and
hopper.
There are several materials suppliers active in
the medical moulding sector. Americhem has
developed a selection of biocompatible (compliant
to USP Class VI, ISO 10993 standards) materials for
medical device manufacturing. The ColorRx line
features pre-selected biocompatible resins and
medical/FDA-compliant pigments and additives.
The line is produced under the company’s ISO
13485 manufacturing certificate and is available
globally through certified Americhem facilities in

Left and
below: Conair
has developed
MedLine
loaders and
receivers to
handle smaller
throughputs
for medical
processing
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Right: Aptar
Pharma, the
manufacturer
of spraying and
dosing systems
for medical
applications,
has used
Thermolast M
from Kraiburg
TPE for its
Ophthalmic
Squeeze
Dispenser

Below:
PolyOne has
expanded its
line of OnColor
HC Plus
colourants and
OnCap HC Plus
additives for
healthcare
applications
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the US and Asia. Americhem says that its
engineered materials for medical device
manufacturing are developed in collaboration with customers to address functional and aesthetic needs while
meeting all biocompatibility requirements. These materials are available as
pre-coloured or custom coloured
thermoplastic resin compounds, and
have short lead times.
Clariant has completed the testing of
ingredients in its Mevopur and RemafinEP product ranges in order to bring
them into full compliance with USP
661.1 — a new standard for pharmaceutical packaging and drug delivery
devices which takes effect in May 2020,
when it will impact all current and future
drugs on the US market. Clariant says
that it is completing the testing process
now to help customers “future-proof”
packaging launched in the interim and, in addition,
to offer data to support the ICH-Q3D guidelines for
risk assessment of elemental impurities in drugs.
“The ICH-Q3D guideline strengthens the risk
assessment process by evaluating not only the
pharmaceuticals themselves, but also the packaging to ensure it is not the source of elemental
impurities in drugs,” says Steve Duckworth, Global
Head of Healthcare Polymer Solutions. “As part of
Clariant’s commitment to the continued availability
of ‘controlled, consistent, and compliant’ packaging ingredients through our Mevopur and RemafinEP product ranges, we initiated the required
testing in 2017 and completed it early this year.”
Kraiburg TPE has developed Thermolast M
elastomer compounds for use in direct contact with
blood and medication. These materials can be
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coloured in conformity with medical
compliance requirements and open up
new potential fields of applications, says
the company. TPE compounds of the
Thermolast M portfolio can be used for
medical and pharmaceutical applications,
such as primary medical packaging,
hospital care applications and resealing
membranes.
The company adds that medical and
pharmaceutical products must fulfil
uncompromising requirements for safety,
quality and reliability. Thermolast M
compounds have passed standard
biocompatibility certifications. These
portfolio materials are certified according
to DIN ISO 10993-5 (cytotoxicity), -10
(intracutaneous irritation), -11 (acute
system toxicity), USP Class VI (chapter
88), and DIN ISO 10993-4 (hemolysis).
These certifications enable processing of
the compounds for use in direct contact with
medication and blood. In addition, a drug master
file (DMF) for the materials is on file with the US
Food and Drug Administration (FDA).
Aptar Pharma, the manufacturer of spraying and
dosing systems for medical applications, has used
Thermolast M for its Ophthalmic Squeeze Dispenser, which is the only repeated-use dosing system so
far approved by the FDA for liquid medications
that do not contain preservatives. The design
contains no metal parts in the drug flux and is
therefore also suitable for very sensitive formulations. The purely mechanical functioning principle
of the seal membrane and spring unit eliminates
the possibility of microbiological contamination of
the liquid.
PolyOne has expanded its line of OnColor HC
Plus colourants and OnCap HC Plus additives for
healthcare applications. These colourants and
additives are pre-certified to meet USP Class VI or
ISO 10993 biocompatibility testing for global
healthcare applications, such as medical devices,
pharmaceutical, and health and wellness products.
The company says that these formulations will
allow customers to have more resin choices and
performance options for a greater range of
applications, especially those that require biocompatible solutions.
Functional performance additives that are now
tested and certified for biocompatibility include
antimicrobials, surface energy modifiers, content
protection additives, laser-marking, and dimensional and physical property modifiers. Expanded
resin families able to incorporate biocompatible
www.injectionworld.com
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colourants and additives include polyamide,
thermoplastic vulcanisates (TPVs), and polystyrene.
RTP Company has developed materials
designed specifically to improve the longevity and
functionality of medical equipment and devices.
The RTP 2000 HC series is a group of polyester
alloys that are formulated for the design and
manufacture of hospital equipment and plastic
housings that require frequent disinfection. These
materials offer superior resistance to the damage,
cracking, and premature failure caused by harsh
cleaners and disinfectants. Equipment such as
mobile sonar and x-ray machines, enteral feeding
devices, drug pumps, blood filtration, and other
frequently-cleaned apparatus are ideal applications
for RTP 2000 HC alloy technology.
The company also offers Laser-Markable
Compounds that offer distinct benefits for medical
devices requiring high contrast, durable marks on
the surface for functionality and compliance. RTP
Company offers a variety of polymers, including
clear substrates that can be compounded to
optimise laser marks, providing distinct and
durable visual marks and eliminating the need for
less durable inks, paints, and dyes, thus saving on

Left: RTP
Company’s
2000 HC Series
provides
superior
resistance to
the damage
caused by
harsh cleaners
used for
frequent
disinfection of
medical
equipment and
devices with

processing costs. This is particularly valuable for
manufacturers who must comply with the FDA’s
Unique Device Identification (UDI) System, which
requires that each medical device is assigned a
unique identifier (such as sequential numbering),
as well as lot and/or serial numbers.
Teknor Apex has introduced new medicalgrade TPEs for injection moulded plunger stoppers
to provide improved syringe performance, which it
says are less costly and easier to mould than

plastic
housings and
components
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natural and isoprene rubber, and provide
processing advantages over TPV elastomers.
The company says that stoppers moulded from
the new Medalist TPEs perform well in both
glass and plastic syringe barrels, achieving a
consistent piston release and travel force due
to a low coefficient of friction. The compounds
can be overmoulded onto plungers, eliminating an assembly step.
In addition to grades for overmoulding onto
polypropylene, speciality grades are available
that, unlike TPVs, can be overmoulded onto engineering resins like polycarbonate, ABS, PC/ABS,
acrylic, acetal, PBT, and COPE. Also unlike most
TPVs, the Medalist TPEs do not require pre-drying.
The Medalist TPEs exhibit improved compression
set in comparison with competing TPEs, making
possible a more secure seal. The compounds can be
moulded in high-cavitation tooling. All grades are
sterilisable and are available in natural or black
colours.
According to the company, Medalist compounds provide substantial advantages over
rubber, which has been the predominant material
for use in syringe stoppers. TPEs avoid the curing
step required in rubber processing, eliminating
concerns about extractables and leachables, and,
unlike rubber, their scrap can be recycled. As
thermoplastics, TPEs process in considerably
shorter moulding cycles and lend themselves to
more intricate designs and tighter dimensional
tolerances.
Topas 8007S-04 cyclic olefin copolymer (COC)
from Polyplastics USA has been selected by
Tandem Diabetes Care of San Diego, US for use in
wearable insulin delivery pumps. The simple-to-use
T:slim X2 Insulin Pump is the smallest pump
available and the only one capable of remote
feature updates. It is the first CGM-enabled pump
approved to let users make treatment decisions
without pricking their finger. The pumps carry
precision-moulded disposable cartridges which

INJECTION WORLD | September 2018

consist of several parts
moulded of Topas 8007S-04.
The components are produced
in complex geometries and tight tolerances of less
than 0.001 inch (0.025 mm).
The company says that the medical grade
material was selected over competitive thermoplastics due to its purity, drug compatibility,
biocompatibility and dimensional stability. It says
that as a leading healthcare plastic, the drug-contact material delivers consistent, reproducible
performance and facilitates miniaturisation of drug
delivery systems. Topas COC can also be moulded
with zero draft for maximum precision of drug
delivery. Unlike other engineering thermoplastics
or glass, Topas COC offers a non-ionic, minimally
reactive surface. This non-polar substrate does not
promote adsorption, denaturation, aggregation, or
precipitation. With very low leachables and
extractables, Topas preserves long-term drug
purity, enabling better performance and patient
safety, says the company.
CLICK ON THE LINKS FOR MORE INFORMATION:
� www.husky.co
� www.engelglobal.com
� www.waldorf-technik.de
� www.weimei-mold.com
� www.arburg.com
� www.rittinghaus-gmbh.de
� www.sumitomo-shi-demag.eu
� www.mhs-hotrunners.com
� www.milacron.com
� www.conairgroup.com
� www.americhem.com
� www.clariant.com
� www.kraiburg-tpe.com
� www.polyone.com
� www.rtpcompany.com
� www.teknorapex.com
� www.polyplastics.com
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Cleveland. Connect with more customers in a cost-effective
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today
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What’s happening?
•
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•

Five conference theatres with technical
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•

Free admission to the exhibition and conferences
for visitors to attract large audiences

•

One unforgettable after-party at Cleveland’s
Rock and Roll Hall of Fame

•
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opportunities in one ideal venue over two days

•
•
and many more!

45% of booths already reserved!
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More thermoplastics are
taking the heat under the
hood, on the circuit board
and in the kitchen. Peter
Mapleston reports on the
latest high-temperature
engineering materials

Heat resistance: take your pick
of performance polymers
From humble modified polyamide 66, through LCP,
PPA and PPS, all the way through to top-of-the
pyramid polyaryletherketones, the choice on offer
for moulders and OEMs looking for thermoplastics
with enhanced resistance to high temperatures
continues to grow. Here is a look at some of the
latest developments.
Kuraray recently expanded its E&E grade
portfolio to meet the demands of the European
market, with new 30% glass-filled (GF), halogenfree UL94 V-0 grades of Genestar polyamide 9T.
Genestar, a form of polyphthalamide (PPA), is best
known in the Asian market, where it is used for
surface mount technology (SMT) connectors.
Kuraray emphasizes its ability to perform in very
humid conditions – it has an intrinsic MSL (Moisture
Sensitivity Level) of 1, meaning there is no time
limit for components to be left unpacked before
they can be soldered – and its ease of processing.
www.injectionworld.com

Now, says Wim Denissen, market development
specialist with EVAL Europe (Kuraray’s subsidiary
headquartered in Antwerp, Belgium), the company
wants to provide these benefits in Europe too, with
the Genestar GP-series. “The newly developed
GP2300S is a standard 30% GF grade which can be
used for various reflow applications,” he says.
“GP2300F is tailored for thin parts (with wall
thicknesses under 0.3 mm) thanks to its extreme
high flow and can be used as an alternative for LCP
and offer enhanced ductility, a higher CTI and
weld-line strength.”
Denissen also highlights new black laser-transparent grades with 30, 35 and 50% glass fibre content.
“An issue often encountered by design engineers is
the poor laser weldability of parts made from PPS,”
he says. “The combination of high temperature
performance, chemical resistance and laser transparency makes Genestar a suited alternative.”
�
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Laser transmittance at 940 nm as a function of the sample thickness.
Genestar’s transmittance is well above the lower limit for laser welding,
Kuraray says

Another Japan-based ETP supplier, Polyplastics, points to the success it is having in utilising
computer-aided engineering (CAE) analysis to
forecast part deformation during the reflow
process when manufacturing connector parts
made of its Laperos liquid crystal polymer. “LCP
connectors are finding growing use in mobile
devices such as smartphones and switches, along
with automotive-related applications,” it says.
LCP parts can expand considerably in the
high-temperature conditions of the reflow process,
and this can have an adverse effect on the flatness
of the product, Polyplastics notes. “Since heat
deformation can cause poor bonding as a result of
insufficient soldering to the metal terminals, it is
important to find ways to reduce heat deformation,
particularly as the market sees growing demand for
smaller connectors.” For this reason, it says, it
looked to CAE and began considering design
stage deformation forecasting for moulded articles

in the reflow process.
Polyplastics says it has identified three stages of
deformation that can be forecasted by CAE
analysis. These include post-moulding initial
deformation (warpage), at-peak heat deformation
mainly due to the effects of thermal expansion plus
post-moulding shrinkage, and post-cooling
deformation mainly attributed to the effects of
thermal shrinkage.
“Polyplastics will continue to work on the
development of CAE analysis technology to
improve its accuracy and expand its range of
applicability,” says a representative.
“By forecasting deformation in the design stage
by using CAE, we can help engineers designing
electronic components that have to pass through
reflow know if poor bonding or product deformation due to thermal deformation may happen with
their current design,” he says. “It can also help
[potential users in] automotive and other industries
who are considering replacing metals with plastics
that can stand high temperatures.”
Comparing Laperos LCPs with one rival PPA,
DSM’s PA4T (which is also targeted at very small
connectors, including USB Type-C), the Polyplastics
representative says his company believes LCPs
score in terms of high heat resistance and low
coefficient of thermal expansion, high melt flow,
and fast cycling.
LCPs probably also score because historically
more connectors have been made with these
polymers, so connector makers are more comfortable using them. And once the choice has been
made, it’s difficult to change it, since moulds designed for one type of these rival materials may need
important modifications to run with another type.
DSM in the past has said that PA4T, which has
been approved by several global producers for use
in USB Type-C connectors, “has a CTI well above

General properties of Polyplastics Laperos LCPs for connectors
Property

Test method

Unit

E130i

E471i

E473i

E480i

S471

S475

Flexural strength

ISO178

MPa

220

195

160

200

180

180

Flexural modulus

ISO178

MPa

15000

13500

11000

16000

12700

12500

Flexural strain

ISO178

%

2.3

2.5

2.8

2.1

2.0

2.5

Temperature of deflection
under load (1.8MPa)

ISO75-1, 2

°C

280

265

250

270

315

305

Flammability

UL94

-

V-0

V-0

V-0

V-0

V-0

V-0

Minimum filling pressure of
FPC connector type (*1)

Polyplastics method

MPa

140

110

76

-

100

-

Minimum filling pressure of
FPC connector type (*2)

Polyplastics method

MPa

No filling No filling

170

-

-

90

(*1)0.5 mm pitch, 30-pins arranged in 2 rows, 4 cavities, equal runner, one-point submarine gate (0.4 mm diam.), minimum thickness 0.18 mm
(*2) As above, but minimum thickness 0.12 mm
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PHOTO: DSM

Above: Small electronic components like these USB Type-C connectors
are a battleground for suppliers of rival high-heat materials such as LCPs
and PA4T and 9T polyphthalamides

Right: Kitchen
utensils are
one market for
Radici’s
high-heat
materials
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400 V. It maintains this high performance for twice
as long as alternative materials, most of which have
CTIs under 400 V. In tests on connectors produced
in LCP, the connector pins fail after nine drops,
causing a short circuit; neither PA 46 [DSM’s Stanyl,
also used for electronics] nor PA 4T fails at all.” The
debate will doubtless go on.
Most polyamides aimed at high-temperature
application are PPAs – but not all of them. Suppliers
are also squeezing as much as they can out of
“standard” polyamides 6 and 66 (witness Ascend
Performance Materials’s Vydyne HT series for example, and Solvay Performance Plastics’ Technyl Red
J, designed for turbocharger systems running at
continuous temperatures up to 220°C – see
Injection World May 2018).
Last year, Lanxess commercialised its latest heat
stabilisation system for PA66 variants of its Durethan family, XTS2 (Xtreme Temperature Stabilisation). It says the system increases the heat aging
durability of PA66 “so much that they reach into the
heat deflection temperature range.” According to
Thomas Linder, a Durethan material development
expert in the High Performance Materials business
unit at the company, “thanks to the new iron-free
thermo-stabilisation, our PA66 variants can withstand temperatures of up 230°C in the long-term.”
First product from the XTS2 product range is
Durethan AKV35XTS2, containing 35% glass fibre.
Future variants will have different levels of reinforcement.
In long-term hot air aging tests, the supplier
says, even after 3,000 hours of storage at 230°C,
the reduction in tensile stress at break and
elastic modulus “is barely measurable”.
Durethan AKV35XTS2 is mainly targeted at
automobile engine applications such as air
intake manifolds with integrated charge air
coolers or air pipes located in the vicinity
of the turbocharger. Established XTS1 and
XTS3 stabilisation systems from Lanxess enable
continuous use of Durethan at around 200°C.
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Several polyamide suppliers are taking a
twin-pronged approach to high-heat applications,
offering polyphenylene sulphides (PPS) to complement PPAs and/or other versions of PAs with
enhanced thermal resistance. RadiciGroup is one
of these, with its Raditeck P PPS and Radilon Aestus
PPA. But first off, Marketing & Application Development Director Erico Spini points to Torzen Marathon, its modified PA66 (originally developed by
Invista, whose engineering polymer business
Radici bought two years ago), which can withstand
continuous-use temperatures of up to 190°C.
This, together with very good flow that translates
into smooth part surfaces, makes the material very
suitable for all components where seals are
required (such as air intake manifolds and oil
modules). In the case of applications with continuous exposure up to 210°C and in contact with hot
air, the Radilon HHR family (also PA66-based, but a
Radici original) are the materials of choice, the
company says.

Hot in the kitchen
Discussing Radici’s Radilon Aestus PPA (based on
PA6T), Spini highlights the potential of special
grades in two quite diverse markets: kitchen tools
and electronics. The company has developed grades
with very low levels of extractables for kitchen tools
that need to withstand high temperatures (the FC –
Food Contact – family, typically with 35% glass fibre).
It also offers grades for electronic components that
withstand reflow soldering temperatures, and which
are also suitable for “high power” applications
traditionally served by thermosets.
As to Raditeck P, Spini says PPS is a very good
choice where dimensional stability is critical, owing
to the fact that PPS does not have the water
absorption problems associated with many
polyamides. Its inherent flame retardance is
another important plus point.

www.injectionworld.com
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Comparison of Eurotec’s high-heat thermoplastics
Properties

Unit

Tecomid (PA6.6)

Tecomid HT (PPA)

PPS (Lineer)

Tecopeek (PEEK)

Tecotek (PEI)

Glass Transition Temperature (Tg)

˚C

60

125

90

143

217

Melting Temperature (Tm)

˚C

265

315

280

343

–

Continuous Service Temperature

˚C

140

180

210-230

260

170

HDT (1.80 MPa)

˚C

70

125

95-110

152

200

Tecomid (PA6.6)

Tecomid HT (PPA)

PPS (Lineer)

Tecopeek (PEEK)

Tecotek (PEI)

Properties

Unit

Density

g/cm

Moisure Absorption
Yield Strength
Tensile Modulus
Izod Impact, notched (23˚C)

1.14

1.2

1.35

1.3

1.27

%

2.7

2.4

0.05

0.45

0.7

MPa

85

90

90

100

110

MPa

3,200

3,500

3,800

3,700

3,200

kJ/m2

5

7

3

6

6

3

These advantages have to be weighed up against
factors such as less-than-ideal impact resistance in
the unmodified state, and the frequent need to use
oil heated injection moulds, he notes.
Moving further up the performance pyramid, at
compounder Lehmann & Voss, Thomas Collet, the
company’s Marketing Director for Customised
Polymer Materials, points to a line based on
polyetherketoneketone (PEKK, not to be confused
with PEEK polyetheretherketone), Luvocom 1114.
He highlights several features, including “unique”
tribological properties, stable coefficients of
friction over temperature, stable and only moderately increasing wear under temperature, high
strengths achievable under heat (the Tg of PEKK is
165°C), and the company’s ability to tailor-make
compounds.
“Using the high-performance polymer PEKK as a
base, we are developing and producing com-
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pounds for applications with outstanding tribological and mechanical requirements,” says Collett.
“The unmodified polymer alone exhibits good
wear characteristics. Trials even record negative
values for initial wear as well as favourable wear
patterns with low ranges of fluctuation.”
According to Collett, PEKK compounds that
have already been developed display improved
tribological behaviour over PEEK compounds with
the same formulation. “This has been confirmed
under different test conditions, for example with
different mating materials and at elevated temperatures,” he says.
The argument over PEKK vs PEEK is not cut and
dried however. Rival compounder Akro-Plastic has
just introduced Akrotek PTFE-modified PEEK
tribological grades. It says it can now offer the
market “a material performing in injection moulding tools with less delamination in the gating area
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4 App viewable without internet connection
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High-heat thermoplastic composites
Major polymer makers BASF
and DowDuPont have developed thermoplastic composite
systems based on high
temperature thermoplastics.
In a recent announcement,
BASF put the emphasis on
sandwich structures for
airplane interiors that can be
produced cost-effectively and
quickly. It says that its Ultrason
E polyethersulfone can be
processed into different
components of the sandwich structure in a single tool, reducing cycle
times and manufacturing costs.
The sandwich consists of a foam
core and laminates of carbon fibrereinforced Ultrason E. “If needed, the
thermoformed foam core with cover
layers can then be over-moulded with
the carbon-fibre reinforced Ultrason E
2010 C6 to incorporate reinforcements, structures or additional
functional elements into the sandwich,” it says. “The combination of
30% carbon fibres with the amor-

BASF is targeting aircraft interiors with
its high-heat products

phous [polymer] guarantees extraordinary and constant mechanical
properties for the light foam sandwich
over a temperature range of -100 to
+200°C.” Ultrason E also has very
good FST (Fire, Smoke, Toxicity)
properties – it is intrinsically flame
retardant for example.
DuPont Transportation & Advanced
Polymers’ Vizilon thermoplastic
composites include continuous

and reduced mould deposit. This significant
improvement results in less downtime of the
injection moulding tool, which is a direct productivity advantage for the moulder.”
Akro Plastic points in particular to highly filled
carbon fibre grades such as Akrotek PEEK CF 50-9
(5447) black, which can have tensile moduli as high
as around 40 GPa. “This allows for meeting the
critical requirements for aerospace applications as
well as lightweight parts in automotive,” it says.
Akrotek LF black (6624), on the other hand, is
billed as a solution for ESD-critical applications
(ESD: Electrostatic Dissipation) with reduced
density and repeatable values. A new product line
enhancing PEEK-to-metal bonding compounds is
in development using the PST (Plasma Seal Tight)
technology from Plasmatreat. “This will be a
technical milestone for us to enter new territories
and markets,” says Markus Boenig, Akro-Plastic’s
Business Development Manager.
Eurotec has a wide range of performance
polymers including PEEK and polyetherimide (PEI),
as well as PA 66, PPA and PPS. The advantage of
www.injectionworld.com

fibre-reinforced composites with
a polyamide matrix, as well as
over-moulding resins and the
associated enabling technologies such as computerised part
design, assembly technologies
and automated processing
support. “All of these are critical
to achieve breakthrough,
high-volume thermoplastic
composite adoptions, helping to
improve fuel efficiency, reduce
emissions and increase cargoload capacities,” it says.
The company is targeting various
load-bearing components, mostly in
automotive, including seat and sliding
door structures, hatchbacks, cross-car
and bumper beams, front-end modules
and oil pans. One application already
commercial is a lightweight oil pan
from Nifco UK. Oil pans are subject to
significant physical stresses, including
vibration, impacts by stones and other
road debris as well as exposure to
extreme heat. It was engineered to
deliver 58% weight savings.

long-term heat resistance of PEI and PEEK is
leading to their use in applications such as ignition
components and sensors for under-hood components in automotive, as well as sockets and bobbins in electronics. Other benefits include improved chemical and corrosion resistance with
excellent stiffness and strength and inherent flame
retardancy.
“The most critical design parameter is selection
of the ideal material, which depends on key requirements of the application,” says Eurotec. “For
example, PEEK exhibits much stiffness, higher
mechanical properties and long-term heat stability
compared to PEI. If there is no need for these
requirements, PEI can be more preferable due to
cost advantage, similar thermal properties and
flame retardancy behaviour. For this reason, PEI
gains much attention in aircraft. On the other hand,
if higher service temperature is required, PEEK is
the right material among the high performance
plastics to withstand up to 260°C. In addition, it also
exhibits higher mechanical performance at 4,000
MPa tensile modulus and 100 MPa tensile strength,
September 2018 | INJECTION WORLD
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Right: Fibre
optic receiver
optical
sub-assembly,
or ROSA, in
SABIC’s Ultem
PEI material
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which generally take place in
metal replacement.”
Eurotec’s Tecopeek
grades of GF-reinforced PEEK are
competing with metals
in some applications.
Tecopeek PK40 CR30
BK111 high stiffness
and tensile performance suit it to metal
replacement applications
such as gears, bearing rings,
pump parts. Tecopeek PK40 CR30 BK111
RT 0D, with 23,500 MPa tensile modulus and
215 MPa tensile strength, is specially designed for
equipment which works under high temperature
and constant wear exposure, such as chain
bushings for a textile machine.
In its Tecotek family of PEI materials, Eurotec
highlights Tecotek EI20 GR30 NL grade as offering
solutions for long term heat resistance in automotive, electronics, military and aviation uses. Tecotek
EI20 AR15 NL GP 0B grade, which is reinforced
with aramide fibre, is a good choice to solve
problems with wear resistance and friction, it says.
Tecotek EI20 CR30 BK111 targets metal applications like furnace vents and has 200 MPa tensile
stress at break and 25 GPa tensile modulus.
Polymer producer SABIC says it is acting on the
rising need for high heat thermoplastic materials.
“Many global trends, such as the growing need for
connectivity in the consumer electronics and
automotive industries, together with an increasingly higher demand for stringent physical performance and expansion of environmental and
regulatory requirements in certain industries, drive
the need for high heat materials in areas such as
photonics, mass transportation and consumer
goods,” it says.
This increased customer demand, especially in
Asia, has prompted new capacity expansion plans
for SABIC’s high heat Ultem PEI-based product
line. The company says that when its planned
output addition in Singapore is ready in 2021, it
will be the only petrochemical company with the
ability to produce the high heat resin in Asia, the
Americas and Europe.
“An increasing area of interest is the market of
connectivity, in all its forms and shapes, varying
from 5G networks and antennas to sensing
equipment or actual mobile phones,” the company
says, noting that Ultem has proven to be a costeffective alternative to machined aluminium and
thermoset for RF filters. “Its dimensional stability,
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low coefficient of thermal expansion
and excellent bonding strength to
copper and other metals allow for
complex and miniaturized injection
moulding designs for RF filters and
antennas,” SABIC says.
“The high strength to
weight ratio and
torque resistance of
Ultem resin also make
it a candidate material
for resonator screws in
the 5G environment.”
In addition to the extra PEI capacity, SABIC also
plans to recommission operations at a plant in
Bergen op Zoom, The Netherlands, by the end of
2019 to produce polyphenylene ether (PPE), the
base resin for its line of Noryl resins and oligomers.
PPE is another high-heat polymer, but is mostly
used in blends with polystyrene or polyamides,
partly because it is so hard to process on its own.
When operational, the Bergen op Zoom facility is
expected to add more than 40% global capacity
over a 2017 baseline.
In the meantime, SABIC expects incremental
manufacturing process improvements at the Selkirk
and Mt. Vernon plants in the US, to provide
increases in PPE and PEI resin production by the
end of 2018.
SABIC also sees an increasing need for lenses
and sensor equipment in several industries. With
quartz glass and epoxy resins being traditional
solutions for sensor lens materials, SABIC says its
Extem thermoplastic polyimide has proven to be a
viable alternative to these traditional materials.
Extem eliminates the need for polishing and curing
steps, and with its high flow and low shrinkage it is
well suited for mass production of miniaturised
high precision parts, the supplier claims. Plus, it
withstands the temperatures of lead-free soldering
commonly used in device assembly.
CLICK ON THE LINKS FOR MORE INFORMATION:
� www.kuraray.eu
� www.evalevoh.com
� www.polyplastics.com
� www.dsm.com
� www.lanxess.com
� www.radicigroup.com
� www.lehvoss.de
� www.akro-plastic.com
� www.eurotec-ep.com
� www.sabic.com
� www.basf.com
� www.dow-dupont.com
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Sustainability and design
AMI’s new Design for Sustainability conference brings
together leading experts to discuss design and its role
in the circular economy. We preview the event
Main image:
Design is
expected to
play a key role
in the development of
products that
support the
creation of a
more sustainable circular
economy

44

AMI’s Design for Sustainability conference provides
an opportunity for professionals from across the
entire plastics supply chain to come together to
discuss and debate the latest trends and developments within product design and exchange ideas
on how business can rethink design processes and
product attributes to enable the move to a greener
economy.
The two-day international conference will take
place on the 11- 12 December in London in the UK.
It will bring thought leaders in product and industrial design, technical specialists, R&D professionals
and engineers, together with high-profile sustainability experts and brand owners.
Design for Sustainability will open with a presentation by Dr Chris Sherwin, Director of the UKbased sustainable and innovation design consultancy Reboot Innovation. He will look at the front
end of the design process and explain why sustainability means having the full lifecycle in mind from
day one. Sherwin will be followed by Dr Fiona
Charnley, Senior Lecturer in Circular Innovation at
Cranfield University in the UK, who will focus on
how to create value from the circular economy.
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Then Simon Gandy, Principal Consultant for
UK-based consultancy Ricardo Energy & Environment, will explore how Life Cycle Assessment can
be used to investigate the environmental pros and
cons of packaging alternatives.
The conference then turns its attention to the
automotive sector. Dr Irene Colicchio, Sustainability Engineer at DSM Engineering Plastics in the
Netherlands, will bring the audience up to date
with the latest lightweighting developments. She
will be followed by Jamie Shaw, Technical Specialist Whole Vehicle Sustainability at Jaguar Land
Rover in the UK, who will explore the latest
developments from an end user perspective.

Packaging sustainability
The conference will then move to address packaging.
Peter Skelton, Senior Partnerships Manager at waste
action group WRAP in the UK, will open the session
with an explanation of the organisation’s plastics pact,
detailing its goals and what it has achieved with some
of the biggest global names in plastics packaging to
date. He will be followed by Dr Karlheinz Hausmann, R&D Fellow at Dow in Switzerland, who will
www.injectionworld.com
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Expert speakers sharing their insight at Design for Sustainability 2018 include (from left) Pearlfisher CEO Jonathan Ford, Plastics
Recyclers Europe Board Member Paolo Glerean, Interface Innovation Partner Jon Khoo, HP Director of Global Sustainability Operations
Dr Kirstie McIntyre, Corbion Market Development Manager Stephan Roest, and WRAP Senior Partnerships Manager Peter Skelton

detail the company’s new toolbox for structure
simplification. The design agency perspective of
packaging will be laid out by Jonathan Ford, CEO of
UK-based design agency Pearlfisher, who will
examine the concept of lightweighting and how it is
applied in packaging design. Then Stephan Roest,
Market Development Manager at bio-materials maker
Corbion in the Netherlands, will discuss how the
latest generation of bio-based polymers could
improve product sustainability.
The first day of the conference will close with a
discussion on packaging design from a recycler’s
perspective. Richard McKinlay, Head of Circular
Economy at UK recycler Axion, will detail what he
thinks designers need to know about the recycling
process. And the day will be brought to a close by
Paolo Glerean, Board Member of the Belgiumbased Plastic Recyclers Europe association, who
will detail its new product design tool – Recyclass –
and explain how it can help designers to keep
recycling issues in mind.

Sustainable electronics
Consumer electronics is the topic for the first
session of the second day of Design for Sustainability. It will open with a presentation from Eelco Smit,
Senior Director of Sustainability at consumer
electronics giant Philips in the Netherlands, who
will explore possibilities open to designers to use
more recycled plastics. He will be followed by
Karsten Schischke Group Manager at German
technical institute Fraunhofer IZM, who will look at
current circular design trends within the electronics
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sector. The session will conclude with an explanation by Dr Kirstie Mcintyre, Director Global
Sustainabililty Operations at computing giant HP
Inc in the UK, of how the circular economy model
fits into its business model.
The focus of the conference then moves to
interiors and furniture. Jon Khoo, Innovation
Partner at Interface in the UK (one of the world’s
leading carpet tile manufacturers), will talk through
the long-standing work the company has been
undertaking to minimise climate impact. Then
Arnold Struik, Marketing & Innovation Director at
office furniture firm Royal Ahrend in the Netherlands, will present a business case study on the
positive benefits that can result from integrating
the circular economy approach. He will be followed
by Joe Hale, CEO of UK-based design agency
Dragon Rouge, who will discuss how brands can
work towards building sustainable homes for the
future. Risto Vapola, Technical Production Manager at Neste Corporation in Finland, will explore
the development the company is making in
renewable and circular plastics.
The conference will close with two presentations
looking at how brands can influence consumer
perception of sustainability. Gillian GarsideWright, Packaging Technology Director at Sun
Branding Solutions in the UK, will explore shifting
public perception and how that impacts on designing for a sustainable future. Then Nick Liddell,
Director of Consulting at UK-based branding
agency The Clearing, will look at how brands can
develop within the circular economy framework.

Design for Sustainability 2018 takes place at the Radisson Blu Portman Hotel in London’s West End
on 11-12 December 2018. This brand-new conference from AMI presents an unmatched opportunity
to discuss and debate the latest trends and developments that designers, suppliers and brand
owners are advancing to develop a future green economy. The event will cover automotive, packaging, consumer electronics and interior design and features discussions from world-leading experts
from across the supply chain. In addition to the formal conference sessions, attendees will benefit
from the opportunity to discuss and network during informal refreshment breaks and the complimentary day-one cocktail reception. To find out more, visit the conference website or contact
Conference Organiser Heidi Lesiw. Tel: +44 (0)117 314 8111; Email: heidi.lesiw@ami.international
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Conformal cooling vs
standard cooling
Jay Vang, Customer Success Engineer at Moldex3D Northern
America, explains the benefits of using simulation software
when designing cooling channels
With the acceleration of 3D printing technology,
the realisation of complex (non-conventional)
cooling designs is quickly gaining ground in the
injection moulding industry. Additive manufacturing such as direct metal laser sintering (DMLS) can
almost print any imaginable complex cooling
circuit design (within the printer platform and print
angle limitations) to help control part quality and
cycle time.
In today’s economy, time is money. In the
injection moulding industry, the cooling phase
typically determines the length of the overall cycle
time. This may be due to factors such as (but not
limited to) controlled cooling rate requirements or
simply due to the part(s) not reaching safe ejection
temperature. Since complex channels can be
created near the part surface and hard to reach
areas, potential reduction in cooling time and
improvement in part quality can be achieved.
Using additive manufacturing for conformal
cooling, not only can the designs be complex and
contour along the part surface, but it can also
potentially be built quicker than with conventional
machining. This is even more true for multi-cavity
moulds utilising additive manufacturing to build
conformal cooling channels.
In conjunction with knowing how conformal
cooling can help potentially reduce mould build
time, reduce cycle time, and increase part quality,
utilising plastic simulation software can help put a
relative value in determining the reduction of cycle
time and in the improvements of part quality such as
distortion. In Fig. 1, direct temperature comparison
in the tool can be analysed to determine cooling
efficiency and uniformity between a conventional
and a conformal spiral cooling channel. Due to
conventional cooling design constraints, heat is not
removed from the insert and part as efficiently and
as uniformly as the conformal cooling design.
One factor in minimising warp is to minimise
differential shrinkage. With better mould temperawww.injectionworld.com

ture uniformity, differential shrinkage can be
reduced which again helps minimise warp. Simulation results gained at sensor nodes placed on the
part surface to determine the temperature profile
through an injection moulding cycle allow comparison of the two cooling channels above. The
temperature profile indicates a maximum ∆T of
approximately 2-3°C for the case with the conformal cooling design, compared to a maximum ∆T of
approximately 5-7°C for the conventional cooling
design. Because the differential temperature of the
part is reduced, the rate that the material of the
part freezes and shrinkages are closer and in turn,
should yield a part with less warpage.
In summary, the utilisation of today’s technology
such as vacuum brazing or additive manufacturing
to create complex water design to help reduce
cycle time and increase part quality is rapidly
growing. Coupling conformal cooling design with
simulation software can help to prove the validity of
conformal cooling in injection moulding and help
determine potential ROI.
� www.moldex3d.com

Fig. 1
Simulation
results of
temperature
profile of
conventional
cooling and
conformal
cooling designs
of an insert
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Showing the way forward
in optical moulding
Sophisticated lenses made possible by new injection moulding
technology and compounds are providing new opportunities in
lighting for the automotive industry, writes Mark Holmes
Improved injection moulding technology is now
providing significant productivity gains for moulders of automotive lighting. In addition, new and
improved moulding compounds are offering
advances in lighting performance for carmakers,
while providing new design and styling options for
vehicles.
There are several major trends in the optical
moulding and automotive lighting market currently, according to Jochen Mitzler, Director of Market
Intelligence and Product Management for KraussMaffei. “For example, one is to replace standard
spreading discs by LEDs,” he says. “In addition,
there is a worldwide trend towards multi-layer
applications. Parts with integrated sensor technology are becoming more popular too, not only for
automotive interior applications but also for
www.injectionworld.com

exterior parts, for example for spacers. New
innovative headlamp systems like new standard
matrix lights/LEDs and new HUD [head-up displays] systems are increasingly in demand. Moreover, there is a rising demand for lens arrays instead
of singular lenses. As for resin materials, lenses
made of LSR [liquid silicone rubber] are increasingly in demand for temperature resistant parts
with smaller layer thicknesses and lower yellowing.
“Economic efficiency and especially cycle times
and reduction of waste are the major driving factors
in new developments. New micro structures and
materials, for example, increasingly require dynamic
mould tempering. In this area, university institutes in
particular are driving science and research forward
in order to develop new processes and technologies. New camera systems and simulations are

Main image:
For the exact
scattering
effect of
headlights and
rear lights, a
precisely
harmonised
process chain
is necessary
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Right: The
challenge in
producing
thick-walled
lenses is to
combine high
optical quality
with high
production
efficiency.
Engel’s
Optimelt
multilayer
technology
with external
cooling meets
that challenge

Below:
Production
under cleanroom conditions – Krauss
Maffei’s CX two
platen machine
is optionally
equipped with
a special flow
box above the
clamping unit.
The box keeps
the mould area
almost free of
dust
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necessary in order to visually inspect the rising complex micro structures, according to their visual
functions. There is also a trend towards turnkey
concepts for the production of multi-layer components including cooling station, integrated sprue
picker, laser cutting or fully automatic optical
inspection. Multi-layer moulds, however, are
becoming more complex as different structures on
both sides require more sophisticated moulds with
moving elements and bigger, heavier moulds.”
Moulds with greater weight and bigger dimensions present a specific challenge in optical
moulding as they require larger platens at constant
clamping forces. KraussMaffei says that the
modular design of its CX, PX and GX perfectly
match these demands in flexibility. “Industry 4.0 is
also a current challenge in the market offering
many opportunities for efficiency in production at
the same time,” says Mitzler. “The KraussMaffei
DataXplorer, for instance, is a perfect tool to retrace
each part’s history including testing and quality
control. This has also been crucial for optical mould
applications. Another issue is the rising demand for
new control systems, which are easy to install and
to operate even for more complex processes, such
as multi-layer applications.
“The plastication unit is the heart of any injection
moulding machine. For optical articles, it must be
precisely matched to the shot weight in order to
avoid too-long residence times, and therefore
material degradation. KraussMaffei has recently
developed a new optimised PMMA screw. In
addition, we have enlarged its portfolio for the
arrangement of two injection units. In addition to
the successful Z-arrangement (piggyback) the
processor can also choose an H-arrangement
(parallel). APC plus, the adaptive process control
developed by KraussMaffei, is also demonstrating
its benefits in this market in terms of stability,

INJECTION WORLD | September 2018

precision and cost-efficiency in production.”
Engel has developed an economic injection
moulding technique for thick-walled lenses in a
complex multi-component process with interlinked
injection moulding machines. At Chinaplas earlier
this year the company demonstrated two Duo
injection moulding machines producing LED lenses
made of PMMA with a thickness of 22 mm for
vehicle headlamps. The Optimelt multi-layer
technology is designed to combine high optical
quality with highly efficient production.
The company says that initially a preform is
produced and further layers of the same material
added to it in subsequent stages. Overmoulding
compensates for any sink marks in the surface of
the previous layer and achieves high optical quality.
Optical tests have shown that the boundary
between the layers has no influence on the performance and function of the lighting optics. Because
the cooling time in injection moulding increases
with the square of the wall thickness, the multi-layer
technology significantly improves efficiency
especially in the production of thick-walled components. Several thin layers cool faster than one thick
layer. If, in addition, the base body of the lens is
removed from the mould to cool, the cycle time is
shortened further. Cooling in air takes longer than
in the mould, but it does not affect the cycle time.
During Chinaplas, the lens base bodies were
produced on a Duo 1060/400 injection moulding
machine in a 4-cavity mould. An Easix articulated
robot was integrated in the production cell and
removed the four parts and passed them to an
external cooling station. From there the robot took
four already sufficiently cooled preforms at a time
and transferred them to the 4+4 cavity mould of
the Duo 600H/600H/500 combi multi-component
machine with rotary table. There, two more PMMA
layers were applied successively before the Easix
robot removed the finished lenses. The cycle time
was significantly lower than three minutes, although the preforms take around 30 minutes to
cool. The cooling time can be controlled via the
number of cooling positions in the external cooling
www.injectionworld.com
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station. The combination of a standard injection
moulding machine and a two-component machine
is synonymous with very high production flexibility.
Both machines can also be utilised independently
of the other with different moulds. System partners
included Skymould of China, HRSflow, Innolite,
Opsira and Gimatic of China.
Engel also demonstrated the moulding of
sophisticated LED lenses in LSR at NPE 2018. Lenses
for LED headlights were produced on an E-victory
310/120 US injection moulding machine equipped
with a two-cavity mould by ACH-Solution of Austria.
These technical parts have a wide range of applications from automotive to construction and street
lighting. The company says that this is due to its
special characteristics. Highly transparent LSR has a
lower yellowing index than standard
lens materials, is UV-resistant, and
stable across a broad temperature range of -20°C to
+150°C. In addition, even
complex lens geometries
can be efficiently and
consistently produced with
PHO
TO
: AC
injection moulding.
H-S
OL
UTI
ON
“Prerequisite for the economic production of advanced products with liquid silicone are
automated processes and a high degree of
precision and stability in the injection moulding
process,” says Steve Broadbent, responsible for
elastomer projects in the application technology of
Engel in North America. “Thanks to its tie-bar-less
clamping unit, the E-victory machine with its
electric injection unit has shown itself to be
predestined for this purpose.”
Engel adds that free access to the mould interior
simplifies setup and keeps the production cell
compact. Because the mould mounting platens
can be used all the way to the edge, the lens
mould, which is larger in size due to the complex
component structure, fits into a small 120-ton
injection moulding machine. In addition, the robot
can access the cavity directly from the side and
requires less vertical space. The tie-bar-less
www.injectionworld.com

injection moulding machines offer good
parallelism of mould mounting platens. The
force divider enables the moving mould
mounting platen to follow
the mould exactly while
clamping force is building
up and ensures that the
initiated clamping force is
distributed evenly across
the surface. This prevents burr
formation even when processing low viscosity
materials such as LSR. The components require no
rework and can be used immediately after the
injection moulding process.
The mould and dosage system were developed
and constructed by ACH-Solution and the mould
uses the new electric nozzle control ServoShot.
When processing LSR Engel also integrates all
components of the production cell into a common
control so that the entire process, including LSR
dosage and handling, can be adjusted and
controlled via the CC300 operator panel of the
injection moulding machine.
The goal of every moulder producing automotive
lighting components has always been to achieve the
highest part clarity and quality with minimal scrap,
explains Adam Domurat, Sales Manager Automotive, Americas at Mold-Masters. “As lighting
products have evolved to become
more advanced and technical,
the processing requirements of resins such as PC,
PC-ABS and PMMA have
become more challenging. New solutions were
needed in order to accommodate these requirements
and to increase a moulder’s
productivity and keep operational reliability.”
In order to meet these needs, Mold-Masters
introduced the Dura+ hot runner system. Launched
to target modern automotive lens applications,
Dura+ is manufactured with stainless steel to
maintain system integrity and incorporates field
replaceable components to minimise downtime.
Dura+ is also claimed to enhance moulded part
quality with superior part clarity. In the field, Dura+
has been reported to reduce scrap by up to 73%,
improve cycle time by up to 22% and produce
parts with significant cosmetic improvements.
Additionally, Dura+ incorporates Mold-Masters’
Brazed Heater technology for good thermal profile
control and reliability to maximise uptime. Dura+
will soon be available in a pre-wired system to
enhance ease and speed of installation. The soon

Left: Engel
connected two
Duo injection
moulding
machines to
produce
thick-walled
LED lenses at
Chinaplas

Left: With
their complex
structure,
silicone LED
lenses place
high demands
on the precision
of the injection
moulding
process
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Right:
Automotive
lens Dura + hot
runner system
from MoldMasters

to be introduced SeVG+ (Sequential Electric
Valve Gate) system will also provide additional benefits to moulders of automotive
lighting, says the company, which uses up to
16 servo motors to offer absolute
control and precision over each
individual valve pin.
A collaborative research
project has been co-ordinated
by IKV, the Institute of Plastics Processing at RWTH Aachen University in
Germany, on injection-compression
moulding of thick-walled plastic optics
with demand-orientated mould tempering taking local cooling requirements into account. Injection
moulding of plastic optics
requires a particularly precise
and consistent replication with low internal
stresses. Design needs result in requirements for
the part geometry that contradict the typical
design guidelines for conventionally thin-walled
injection moulded parts. For example, thick-walled
optics with sudden changes in wall thickness are
often required which are susceptible to warpage
due to inhomogeneous shrinkage. Injection-compression moulding has become established for the
production of such components. Instead of the
holding pressure, the volume shrinkage of the
plastic melt is compensated by means of a pressurised compression stamp. As a consequence, a
more homogeneous pressure distribution, and also
homogeneous optical properties of the moulded
part, can be achieved.
According to IKV, due to the complex shrinkage
behaviour of plastics, warpage-free plastic optics
with high moulding accuracy and good optical
properties can only be produced in injection-compression moulding with precise thermal mould
design. Conventional approaches for thermal
design are not able to meet the requirements and
involve time-consuming and costly iteration loops.
At present, independent of the wall thickness,
uniform heat dissipation is achieved. As a conse-

quence, thin-walled areas solidify earlier than
thick-walled areas. High stresses are induced
locally into the already solidified
areas by the compression,
which significantly lowers the
homogeneity of the optical
properties. This influence has not
yet been taken into account either
in the process control or in the
thermal design.
In the first project phase of the Collaborative Research Centre SFB 1120 of the
RWTH Aachen University a new
method for the automatic, demandoriented design of the tempering
channels in injection moulds was
developed in order to achieve
uniform shrinkage behaviour
and minimised warpage. Based on a homogeneous temperature and density distribution in the
component, an inverse heat conduction problem is
solved and the local cooling requirement is
derived from this. The central component is a
fitness function developed for thin-walled moulded
parts with small differences in wall thickness, with
which the homogeneity of cooling and density is
evaluated. Following necessary further development, this offers a promising approach for the
thermal design of injection-compression moulds
for high-precision thick-walled optics in order to
achieve homogeneous cooling.
The overall goal of the current research project
at IKV, in collaboration with automotive lighting
producer Hella and temperature controller
company GWK, is therefore the transfer and use of
this innovative method for thermal design. By
determining the local cooling demand, demand
orientated cooling of thick- and thin-walled areas
of the lens during the compression phase should
be achieved. This topic and other highlights from
IKV research in the field of injection moulding will
be presented at the International Injection Moulding Conference – IIMC 2019 – on 10-11 April 2019
in Aachen, Germany.
�

IKV schematic
diagram of the
cooling of an
injection
compression
moulded
thick-walled
lens as a
function of the
mould
tempering
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A Plexiglas PMMA moulding compound from
Evonik has been used in the curved Hella taillights
of Opel’s Crossland X, providing an intense, evenly
distributed red light. The new Crossland X from
Opel aims to combine the properties of a SUV with
the elegance and functionality of a sedan and is the
first model to sport a newly developed LED taillight
made by Hella. Evonik says that the taillights act as
an interface between the boot lid and roof lines,
making the brand’s signature double-curve motif
clearly visible along both components. When lit, its
arrow-like shape is a uniform red, but even when the
lights are off, the curved lines are still easy to see.
“This application was the first time that we combined
light-diffusing additives with the signal colour red,”
says Jörg Stricker, head of Global Key Accounts
Automotive at Evonik. “Plexiglas 8N 3V219 disperses light more evenly than other moulding compounds, making it even better for use with LEDs.”
LEDs, while popular in the automotive industry
for their energy efficiency, place considerable
demands on light-diffusing taillight covers. Stricker
adds that LEDs emit a powerful point light, and that
quickly leads to undesired differences in brightness
known as hotspots, meaning that the material used
for covering them has to do a good job of diffusing
light. Due to the customised Plexiglas moulding
compound, taillight covers can now be positioned
more closely to the LEDs without resulting in
hotspots. This means the taillight as a whole can be
much flatter and, as a result, take up less space in
the body of the car.
In addition, Evonik says that the moulding
compound makes the red of the light guide look
even more intense. The red shade itself likewise
places demands on the material used. Because
colours used in taillights are standardised all over
the world, manufacturers have to be able to adjust
the colour of the material with tremendous
precision. Plexiglas starts out completely colourless, meaning that it can be coloured to any signal
colour required. It does not alter optical properties
like light transmission or diffusion. The compounds
are stable in the presence of UV light and heat,
which means the precise colour of the taillight
covers remains unchanged for the life of the car.
Initz, a joint venture between SK Chemicals and
Teijin of Japan, has developed a chlorine-free PPS
(polyphenylene sulphide) resin that resolves
headlamp haze. The company has commercialised
its Ecotran PPS compounds in collaboration with
Hyundai Mobis, a global automotive parts supplier.
PPS is an engineering plastic that has been
increasingly replacing metals for lightweighting
reasons in the automotive industry for all cars and
www.injectionworld.com
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trucks, but particularly for electric vehicles. PPS is
considered a super engineering plastic as it is
highly resistant to both heat and corrosive chemicals. Initz produces PPS resin by using environmentally-friendly techniques that generate no by-products and few gases and impurities.
Initz says that its high-performance PPS addresses the root cause of lamp haze, a major car
headlight problem. The problem occurs because
plastic parts inside headlamps begin to generate
gas when the internal temperature rises to over
200°C. Upon cooling the gas solidifies and adheres
to the interior of the lamp. The resultant film
hinders light projection. The condition not only
reduces the performance of the vehicle, but also
the appearance and light distribution value (light
transmission and diffusion).
Many global automotive parts manufacturers
have previously addressed the problem by
focusing on the design of the internal structure of
the headlamps as no other solution resolved the
fundamental problem. A headlamp holder needs
to be highly resistant not only to high heat but also
to humidity, which is generated due to the temperature gap between the inside and outside of
the headlamp. A headlamp holder must also be
rigid enough so that internal parts are not loosened by strong vibration. Working closely with
Hyundai Mobis, Initz says that it has succeeded in
resolving the lamp haze issue by incorporating
glass fibres using specially formulated resins to
produce the new material.
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powerful CPU allows a
50% improvement in
screen refresh times. Read
more about Procan Alpha
4 in this brochure.

� CLICK HERE TO DOWNLOAD
Bottom right: Nordson Processing Systems
www.injectionworld.com/npp_inj

NORDSON PROCESSING SYSTEMS

EXTRAORDINARY TECHNOLOGIES
FOR TODAY‘S PLASTICS

Nordson
Polymer
Processing
Systems
Screws, Barrels,
Front End Components
& Wear Solutions

The plasticising
components offered by
Nordson for injection
moulding include
bi-metallic barrels, screws
and FECs, as well as
barrel coatings and wear
solutions. Find out more
in this brochure.
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If you would like your brochure to be included on this page, please contact
Claire Bishop claire.bishop@ami.international. Tel: +44 (0) 1732 682948

Optimise your industry
knowledge with AMI’s
recommended databases
Injection moulders in the United Kingdom

Injection moulders in Spain and Portugal
A unique insight into
the production of 1011
injection moulders in the
Iberian peninsula. This
directory gives you access
to managerial contacts and
production information on 790
manufacturing sites in Spain and
221 in Portugal serving a number
of markets such as medical,
automotive, electronics as well as
food and non-food packaging.

A complete and up-to-date
picture of the injection
moulding industry in the United
Kingdom. Find out the polymers
processed, the products
manufactured and the number
and size of machines operated
by 904 injection moulding
sites in the United Kingdom, as
well as up to four managerial
contacts at each site.

CLICK HERE

CLICK HERE

Injection moulders in Austria

Injection moulders in Germany

This directory identifies 189
injection moulders in Austria
serving the electronic and
electrical markets as well as
other industry segments. The
data is available in book format
or as a database which enables
you to search companies by
polymers processed, markets
served or number and make of
machines operated.

Germany is the leading
country for injection moulding
in Europe. The company
profiles of 2350 injection
moulding sites in Germany
reveal in-depth contact and
production information. The
data is available in book format
in 2 volumes for the North
and South of Germany, or as a
single database which gives you
extensive search capabilities.

CLICK HERE

CLICK HERE

Injection moulders in Benelux

Injection moulders in Scandinavia

Reliable information on
310 injection moulders in
Belgium, Luxembourg and the
Netherlands is provided in this
directory. It includes in-house
moulders as well as custom and
proprietary moulders serving the
automotive, medical, electronics
and packaging markets and
much more.

The company profiles of
457 injection moulders in
Denmark, Finland, Norway
and Sweden are available in
this directory, showing the
location and production details
of all moulders as well as the
names of up to four managerial
contacts at each plant.

CLICK HERE
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Learn more about AMI’s
upcoming conferences
Click on the relevant brochure cover or link to download a PDF of the full conference programme
TOP LEFT Wear-Resistant Plastics

TR: Smart Packaging 2018

https://www.ami.international/Events/Resources/Programme/Wear%20Resistant%20Plastics%202018%20programme.pdf

https://www.ami.international/Events/Resources/Programme/Smart%20Packaging%202018.pdf

WEAR-RESISTANT PLASTICS
Wear-Resistant
Plastics
2018
Exploring new ways to improve the wear resistance and tailor
the friction properties of plastics components
19-20 September 2018
Hotel Nikko, Düsseldorf, Germany
SPECIAL
OFFER
Save €200 if you
register before
13th July
2018

Media supporters

This brand new
conference will focus on
the critical area of
polymer tribology and
explore how it can open
up new applications,
particularly in metal
replacement. The event
takes place in Dusseldorf
in Germany on 19-20
September 2018.

#AMIWear
@Contact_AMI #fireresistance

Bringing the plastics industry together.

SMART PACKAGING 2018

Harnessing active and intelligent technologies to add value
to flexible and rigid packaging
9-10 October 2018
Hamburg Marriott Hotel, Hamburg, Germany
SPECIAL
OFFER
Save €200 if you
register before
27th July
2018

Media supporters:

@Contact_AMI #AMISmart

Bringing the plastics industry together.
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Taking place in Hamburg
in Germany, the third
edition of AMI’s Smart
Packaging conference
brings together brand
owners, retailers,
packaging producers,
plastics suppliers and
technology providers to
explore active and
intelligent packaging.

� CLICK HERE TO DOWNLOAD

Centre left: Performance Polyamides US 2018

Centre right: Long-Fibre Thermoplastics 2018

https://www.ami.international/Events/Resources/Programme/Performance%20Polyamides%20US%202018.pdf

https://www.ami.international/Events/Resources/Programme/Long%20_Fibre_Thermoplastics%2018%20Programme.pdf

PERFORMANCE POLYAMIDES US 2018
Performance
Polyamides
Pittsburgh / 2018
Trends and technical developments in the polyamides industry
November 6 - 7, 2018
Pittsburgh Marriott City Center,
Pittsburgh, Pennsylvania, USA

SPECIAL
OFFER
Save $300 if you
register before
September 7
2018

Media supporters:

Bringing the
the plastics
plastics industry
industry together.
together.
Bringing

Following its successful
2017 debut, AMI is
holding the 2nd US
edition of Performance
Polyamides on 6-7
November 2018 in
Pittsburgh. The event will
explore injection
moulders’ opportunities
in automotive markets
using PA materials.

@Contact_AMI #fireresistance
#AMIPAUS
@Contact_AMI

LONG-FIBRE THERMOPLASTICS 2018

Capitalising on advances in LFT materials, processing technologies
and applications
4-5 December 2018
Sofitel Kurfürstendamm, Berlin,Germany

SPECIAL
OFFER
Save €200 if you
register before
21st September
2018

Sponsored by:

Media supporters:

@Contact_AMI #AMILFTS

Bringing the plastics industry together.

� CLICK HERE TO DOWNLOAD

On 4-5 December 2018,
the 2nd edition of
Long-Fibre Thermoplastics
in Berlin, Germany will see
LFT experts discuss the
latest developments in
materials, production
techniques and end-use
applications which are
driving growth in LFT
composites.

� CLICK HERE TO DOWNLOAD

Bottom Left: Design for Sustainability

Bottom Right: Polymers for 3D Printing

https://www.ami.international/Events/Resources/Programme/Design_for_Sustainability_18_programme.pdf

https://www.ami.international/Events/Resources/Programme/Polymers%20for%203D%20printing%202018%20programme%20FINAL.pdf

DESIGN FOR SUSTAINABILITY

Rethinking design and materials for a sustainable future
11 - 12 December 2018
Radisson Blu Portman Hotel, London, UK

SPECIAL
OFFER
Save £200 if you
register before
21st September
2018
Image courtesy of: HP Inc
Media supporters:

Bringing the plastics industry together.

A new conference, Design
for Sustainability on 11-12
December 2018 in
London, UK, discusses how
innovations in polymer
materials and processes
can help designers meet
the sustainability challenge
in packaging, automotive,
electronics and other
markets.

@Contact_AMI #AMIDfS

� CLICK HERE TO DOWNLOAD

POLYMERS FOR 3D PRINTING
Polymers for
3D Printing
2018
Developing polymers and filaments for optimised
3D printing applications
11-12 December 2018
InterContinental Hotel Düsseldorf, Düsseldorf, Germany

SPECIAL
OFFER
Save €200 if you
register before
5th October
2018

Media supporters:

Bringing the plastics industry together.

@Contact_AMI #AMI3DPolymers

Polymers for 3D Printing is
a new conference from
AMI exploring the
development, production
and application of
polymers for 3D printing
and other rapid
manufacturing
technologies. The event
will be held in Düsseldorf,
Germany on 11-12
December 2018.

� CLICK HERE TO DOWNLOAD

To see our full line-up of more than 50 plastics industry events
over the next 12 months, please visit www.ami.international/events

Keep informed: read
our latest editions
AMI publishes five process-specific FREE plastics industry magazines.
Simply click on the cover below to read each magazine. Or download
the issue in the relevant Apple or Android app
Top left: IW July August 2018
https://content.yudu.com/web/1rl19/0A1uufg/IWJulAug18/html/index.html
Injection World

July/August 2018
The July-August issue of
Injection World contains
features on caps and closures,
masterbatch and recycling
technology, plus review
features on the Plast 2018
show and Arburg’s Technology
Days event.

� CLICK HERE TO VIEW
CL: CW August 2018
Compounding World
https://content.yudu.com/web/1rl19/0A1rl2p/CWAug18/html/index.html

August 2018
The August edition of
Compounding World
magazine takes a look at the
latest regulatory and technical
developments in the world of
plasticisers. It also details
some innovations in functional
fillers, dosing technology and
screw and barrel design.
� CLICK HERE TO VIEW

BL: PPE September 2018
https://content.yudu.com/web/1rl19/0A1utvq/PPESept18/index.html
Pipe and Profile

September 2018
The September edition of Pipe
and Profile Extrusion features
medical tubing, window
profiles, trenchless pipe
technology, PVC additives and
news of AMI’s first Extrusion
Expo in Cleveland, US, in May
2019.

� CLICK HERE TO VIEW

Top right: IW June 2018
https://content.yudu.com/web/1rl19/0A1uufg/IWJun18/html/index.html
Injection World

June 2018
The June edition of Injection
World magazine looks at how
3D print is being used in the
injection moulding industry.
Plus, the latest developments
in in-mould decorating and
temperature control
technology.

� CLICK HERE TO VIEW
CR: PRW July August 2018
Plastics Recycling World
https://content.yudu.com/web/1rl19/0A42x3p/PRWJulAug18/html/index.html

July/August 2018
The July/August edition of
Plastics Recycling World looks
at technologies to tackle
odours. It also explores
recycling developments for
the car industry and and the
latest washing systems
innovations. PLUS, reviews of
the Plast 2018 and the Plastics
Recycling World Exhibition.
� CLICK HERE TO VIEW

BR: FSE July August 2018
https://content.yudu.com/web/1rl19/0A1uuff/FSEJulAug18/html/index.html
Film and Sheet

July/August 2018
The July/August issue of Film
and Sheet Extrusion examines
the latest innovations in stretch
and shrink films as well as
exploring developments in
bioplastics, bag-making and
masterbatch technologies. It
also reviews the Plast 2018
show in Italy.
� CLICK HERE TO VIEW

Take out your own FREE subscriptions to any of the magazines.
Click on the logos below to simply register on-line.

DATES FOR YOUR DIARY

GLOBAL EXHIBITION GUIDE
19-22 September

Indoplast, Jakarta, Indonesia

24-28 September

ColombiaPlast, Bogota, Colombia

2019

2018

28 Sept – 1 October

www.indoprintpackplas.com
www.colombiaplast.com

Koplas, Seoul, South Korea

www.koplas.com

14-17 October

Pack Expo, Chicago, USA

16-20 October

Fakuma, Friedrichshafen, Germany

www.fakuma-messe.de

7-9 November

Expo Plasticos, Guadalajara, Mexico

www.expoplasticos.com.mx

14-16 November

JEC Asia, Seoul, South Korea

26-29 November

All4Pack, Paris, France

5-7 December

Plastic Japan, Chiba, Japan

5-8 December

Plast Eurasia, Istanbul, Turkey

5-8 January

ArabPlast, Dubai

12-15 March

Pro-Pack Africa, Johannesburg, South Africa

19-21 March

EU Coatings Show, Nuremberg, Germany

25-29 March

Plástico Brasil, São Paulo, Brazil

8-12 April

www.packexpointernational.com

www.jeccomposites.com
www.all4pack.com
www.plas.jp/en
www.plasteurasia.com/en
www.arabplast.info
www.propakafrica.co.za
www.european-coatings-show.com
www.plasticobrasil.com.br

Feiplastic, Sao Paulo, Brazil

8-9 May

Compounding World Expo, Cleveland, USA

www.feiplastic.com.br
www.compoundingworldexpo.com/na

21-24 May

Chinaplas 2019, Guangzhou, China

www.chinaplasonline.com

21-24 May

Moulding Expo, Stuttgart, Germany

www.moulding-expo.com

18-21 September

T-Plas / Tiprex, Bangkok, Thailand

www.tplas.com

AMI CONFERENCES
19-20 September 2018

Wear-Resistant Plastics, Düsseldorf, Germany

8-9 October 2018

Self-Healing Polymers, London, UK

9-10 October 2018

Smart Packaging, Hamburg, Germany

10-11 October 2018

Polymers in Footwear, Cologne, Germany

6-7 November 2018

Performance Polyamides, Pittsburgh, US

4-5 December 2018

Long-Fibre Thermoplastics, Berlin, Germany

11-12 December 2018

Design for Sustainability, London, UK

11-12 December 2018

Polymers for 3D Printing, Düsseldorf, Germany

For information on all
these events and other
conferences on film,
sheet, pipe and
packaging applications, see

www.ami.international

DON’T MISS A SINGLE ISSUE
Register now for your free subscription at:

www.injectionworld.com

And don’t forget to tell your
colleagues, customers and
suppliers about the magazine.
You can use the share button above
(the symbol in the browser)
to help spread the word.

