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Fig 1: In electric epilators, rotating rows of tweezer discs take care of gripping and pulling out the
hairs. The tweezer discs are hybrid components made of chromium steel and plastics or, alternatively,
of plastics and ceramics.

Perfecting what is tried and tested
The Philips plant in Klagenfurt, southern Austria is part of Philips’ consumer
lifestyle sector and one of 8 international product development centers.
Klagenfurt is not only the leading innovation center for kitchen appliances, but
also produces highly complex key components for shavers and epilators, and
drive systems for the well-known Philips Sonicare toothbrush.
In manufacturing tweezer discs made of metal and plastics for epilators, which
have been produced unchanged for more than 20 years, Philips relies on
machine and automation technology from Wittmann-Battenfeld. Most recently,

the existing production capacity of four machines has been further extended
by the acquisition of a new all-electric EcoPower 55/130 injection molding
machine. It is able to produce the parts considerably faster and consumes only
half as much energy. Good reasons for a status report!

Epilators are electric appliances for mechanical hair removal, which look very similar
to shavers on the outside, but are completely different in terms of design and
function. While shavers cut off the hairs on the surface of the skin, leaving the hair
roots untouched, epilators pull the hairs out of the skin with the roots. What is done
manually by gripping, holding and tweaking individual hairs with tweezers, the electric
appliance achieves by means of a rotating roll consisting of tweezer discs which
rotate with eccentric movements. This causes the distance between the discs to vary,
with the result of hairs being gripped automatically, pulled out and subsequently
released again – similar to working with a pair of tweezers.
Epilators constitute a relatively new product line. Originating from the USA, they
gradually became more popular in Europe after World War II, and have now been
part of the production program of electric appliance manufacturers such as Philips for
some 25 years. The tweezer discs, originally made exclusively of metal, have now
been produced as hybrid parts consisting of steel and plastics, or two different plastic
materials, for the last 20 years. Each of the steel/plastic parts consists of a chromium
steel disk which is overmolded with PA segments in an injection molding machine
(Fig.1). Alternatively, all-plastic tweezer disks are now being manufactured for the
premium appliance market segment, with a hub consisting of a polyamide 6.6 blend
and a concentric segmented ring made of a wear-resistant PA 6.6 compound with a
high content of fiberglass and zirconium oxide.

More than 20 years of Battenfeld technology in continuous operation
At the Philips plant in Klagenfurt, the tweezer discs described above have been
manufactured for more than 20 years. To produce the metal/plastic version, Philips
has relied exclusively on Battenfeld injection molding and automation technology
right from the beginning. The start was made in 1990 with two hydraulic 250 CDC
machines from Battenfeld (25 tons clamping force) with the Unilog 4000 control
system from Battenfeld Austria, plus Battenfeld Unirob robots and a separation and
pick-and-place station for the metal inserts. A few years later, two more machines
were added, which are still operating today and are also used to produce highprecision mechanical plastic components for lady shaves and men’s beard trimmers.
These machines now have more than 100,000 operating hours “under their belt”, but
are still going strong, especially thanks to the peripheral automation equipment

designed with innovative simplicity for sorting and separating the metal parts and
feeding the end-of-arm device. The special highlight of this machine concept is a
facility for monitoring and switching off individual (defective) cavities (Fig. 2).

Generation leap through EcoPower machines
Ultimately as a consequence of the global financial and economic crisis, the market
segment of medium-class epilators with metal/plastic tweezer discs has seen a
powerful comeback at the expense of premium appliances. Instead of ceasing their
production, it had to be stepped up by adding another production cell. Martin Varch,
application technology engineer at Philips, comments: “To save us having to reinvent the wheel, continuity was the deciding factor which finally led to the choice of
our technology supplier, largely also due to Wittmann-Battenfeld’s complete line
competence strengthened by the Wittmann portfolio. In short, we invested in an allelectric injection molding machine with 55 tons clamping force and a 28 cm³
plasticizing unit with an 18 mm screw, designated as an EcoPower 55/130.”
The said EcoPower is an all-electric machine with servo motor drives for all main
movements (clamping unit including ejector, and metering/injection carried out by the
injection unit), which is also equipped with an integrated, encapsulated servohydraulic component as drive unit for a fast mold clamping system, core pulls and
contact pressure for the injection unit.
Martin Varch continues: “A special challenge in planning the line concept was the fact
that, compared to the original investment, the machine dimensions have grown, while
the height of the hall of only 3.5 m below the crane runway has remained unchanged.
The solution was to supply the handling device as a “stand-alone appliance” beside
the machine and to fit it out with a shortened Y axis. Its Z axis is still connected with
the machine, but with most of its weight resting on separate supports” (Fig.3).
The parts are produced with 16-cavity molds, as with the existing machines. The
tweezer discs, which are pre-positioned in the peripheral equipment with cavity
spacing, are inserted into the mold by a handling appliance (Fig.4a+b and Fig.5). A
separate parts removal device, which enters the mold space from the ejection chute,
i.e. vertically from below, removes the composite parts and transfers them to a
separating system, which stores the parts separately according to cavities.

Consistency and energy consumption significantly improved
Asked to describe his experience with the new equipment, Martin Varch sums up as
follows: “When comparing the EcoPower line with the machines from the original
investment, we found primarily one vital improvement: although the new line is only
slightly faster than the existing machines, because their production cycle is limited by
the speed of the metal parts handling equipment, its consistency in production and
consequently the quality standard of the parts are significantly higher. Manual
reworking is no longer necessary. Last but not least, operating the equipment has
also become easier, for instance during mold change. For example, we have a
sequential set of operating instructions linked to the machine functions programmed
into the operating software, which guides the operator step by step through the
process and checks his actions. This has led to a considerable reduction in
downtimes. The energy consumption values we have measured were also
significantly lower.“
However, a recently acquired additional EcoPower 110 has demonstrated that the
new Eco machines are well able to play out their superiority in terms of
manufacturing speed too. It produces high-precision components for the vibration
heads of electric shavers and is not dependant on the speed of peripheral
equipment. In this instance, the cycle time was halved. At the same time, the reject
rate dropped to almost zero. In this way, one new machine was able to replace two
old ones, as Wittman Battenfeld’s regional sales manager Bernd Aigner finally puts it
with mixed feelings.
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about WITTMANN BATTENFELD

WITTMANN BATTENFELD, a company of the WITTMANN group, is a leading manufacturer of
injection molding machines for the plastics industry, with its headquarters and production plant in
Kottingbrunn / Lower Austria and its own sales and service companies as well as representations in
60 countries worldwide. The production program comprises the complete range of injection molding
machinery from micro injection molding machines to large machines with 1,600 tons clamping force,
including vertical machines and multi-component injection molding machines. Comprehensive
application technology packages round off the product portfolio, which is complemented by the range
of robotics and peripheral equipment offered by Wittmann.
Please visit www.wittmann-group.com for more detailed information.

about Philips

Philips International
This company ranks among the market leaders in the fields of cardiology, emergency medicine and
private healthcare, as well as energy-efficient lighting solutions including light regulation. Moreover,
Philips is one of the globally leading suppliers of kitchen appliances, coffee machines and wellness
and personal hygiene products.
Philips Austria
In Austria, Philips employs about 600 associates and was elected best employer in Austria in 2013.
The Head Office with sales units in the sectors of Healthcare, Consumer Lifestyle and Lighting is
domiciled in Vienna. One of 8 Philips product development centers for Consumer Lifestyle is located in
Klagenfurt.
Philips Klagenfurt
Philips Consumer Lifestyle Klagenfurt has been the globally leading innovation facility for Philips
kitchen appliances since 2013. Here, over 300 associates from 14 different countries have been
developing easy-to use, intelligent lifestyle products for more than 50 years, and producing highly
complex key components for such appliances.
Address:
Philips Austria GmbH Klagenfurt
Koningsbergerstraße 11
A-9020 Klagenfurt
Tel.: +43 (0)463 3866-0
www.klagenfurt.philips.com
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Fig.2: Philips Klagenfurt has relied on machine and automation technology from Battenfeld and
Wittmann Battenfeld for injection-molding composite epilator discs made of metal and plastics for
some 25 years.
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Fig.3: Martin Varch, process and application engineer at Philips, and Ing. Bernd Aigner, regional sales
manager of Wittmann Battenfeld, in front of the latest production cell model to manufacture the
composite metal/plastic “tweezer discs” for epilators.
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Fig. 4a+b: The Wittmann Battenfeld production cell consists of an EcoPower 55/130 combined with a
Wittmann W832 handling device and a peripheral sorting and separating station for the metal inserts.
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Fig.5: The tweezer discs, which have been pre-positioned in the peripheral station with cavity spacing,
are inserted into the mold by the handling device. A separate parts removal device, which enters the
mold from the ejection chute, removes the composite parts and transfers them to a stacking system
which separates the parts strictly according to cavities.

