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Hennecke - the specialists for
surface finishing of decorative components

A tried-and-tested field of application for polyurethane and polyurea
systems is the surface finishing of parts e.g. by coating them with
transparent PUR systems using the RIM process (Reaction Injection
Moulding). Hennecke's CLEARRIM technology offers an innovative
concept for the efficient production of parts with high-quality
and functional surfaces. It focuses on the use of a thin layer of
polyurethane or polyurea, through which thermoplastic support
elements or support elements with natural surfaces are effectively
finished. This allows users to achieve scratch-proof, resistant, high-
quality surface structures for decorative parts in the automotive
and furniture industries or for countless other decor elements.

Moreover, the CLEARRIM technology can be perfectly combined with
other processing techniques. This is very well illustrated by a further
development of the process based on the cooperation between
Hennecke and ENGEL Austria in the field of mechanical engineering:
The CLEARMELT technology. Here thermoplastic moulded parts
are manufactured using the injection moulding process and then
coated in the subsequent process step. The advantage here is that
decorative foils or veneer elements can be directly integrated.
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Development of the COLOURLINE MULTI-CONNECT technology

2012

STREAMLINE A|AE 7HEF
Development of the STREAMLINE system technology

2009

CLEARMELT 7| 71
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The GCOLOURLINE machine system -
clean colour change in the 15-minute cycle

While the STREAMLINE machine system can only fully bring its
strengths in surface technology to bear with a single transparent or
a single coloured polyurethane system, COLOURLINE with
MULTI-CONNECT technology enables a fast and easy colour change.

Flexible production with multiple coloured polyurethane systems
becomes possible through the system-related distribution of the
isocyanate component and the polyol colour component in different
units. The COLOURLINE is installed as a stationary isocyanate unit on
the injection moulding machine. The MULTI-CONNECT colour module
with its own heater is designed as a compact mobile carriage.

The MULTI-CONNECT parking station is used for homogenization and
pre-tempering of the different colour systems and provides up to
seven colour modules simultaneously. As required, the user takes the
module with the desired colour out of the parking station and docks
it on the COLOURLINE in a few easy steps. Then the COLOURLINE
takes over control of the MULTI-CONNECT colour unit.
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MULTI=CONNECT

Each colour module is equipped with its own mixhead, which is
connected to the COLOURLINE for processing. This ensures that
each colour circulates in its own system and there is no possibility
of colour mingling. Due to this intelligent plug-and-play principle,
a colour change does not require cleaning and can be carried out in
less than 15 minutes by just one operator.

The positioning of the COLOURLINE and the MULTI-CONNECT
colour units can be adapted with great flexibility to the user's layout.
The modular system structure is primarily responsible for this.
A parking station enables easy extension of production capacities
and can be expanded with up to seven colour modules. This means
that multiple fully-configured parking stations can be used.

Processing of colours requires use of the HT30evo piston pump,
which is integrated in the MULTI-CONNECT colour unit. HT30evo
offers a highly precise feed of the components, particularly when using
abrasive pigment colours and additional components. This is how
colour surface finishing can be achieved, even with metallic effects.
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The heart of flexible colour processing:
The COLOURLINE

The COLOURLINE consists entirely of very high-quality components.
For example, mass flow metering enables users to pre-select a
density-dependent formulation and thus the highest precision during
the metering process. The continuously recirculating component
is tempered homogeneously to maximum 100°C to prevent possible
viscosity fluctuations. An integrated vacuum unit prevents air pockets
even when storing the media. Feed pumps enable uninterruptible

supply of the main

metering unit in
M‘ vacuum  operation.

All components are
e gy mounted on a mobile
frame, thus enabling
relocation on the
production floor at
short notice as well as
a flexible operation in
the technical center
at any time.
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The tank assembly

The tank is integrated in an efficient heating concept. This
concept includes a matching insulated heating booth that
accommodates both the work tank and the metering line.
Recirculation fans are used to heat the booth up to a maximum
component temperature of 100°C. For maintenance the booth can
be opened in a few easy steps. All assemblies are conveniently
accessible for maximum ease of service. Moreover, efficient
insulation fully prevents thermal bridging so that an energy
consumption of only 1.5 kW/h* is achieved for heating operation.

* Measured at 70°C operating temperature on a 60-litre tank
filled to 70 % capacity

Variant 30 litre tank 60 litre tank
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The metering line

For a good mixing and metering result, a high-pressure axial
piston pump is used to supply the component to the mixhead.
In addition to precise metering, this pump is characterized
by comparatively high flexibility in terms of output rate.
The pump can be adjusted in rotational speed via frequency
regulation and in the stroke. As a result, the COLOURLINE
system enables an extremely broad output range and a variety
of mixing ratios for different matrix systems. For this, two
different sizes are available.

Variant Pump HP2 (2-50cm?®/s) Pump HP6 (7-130cm?/s)

The machine control system

The WINTRONIC high-resolution touch interface has proven itself
across the world. A complete change-over into all languages
offers high input transparency and facilitates the user's
understanding of all the parameters. The machine control
system is equipped with numerous process evaluation and
documentation features. For example, shot profiles can be
viewed with an oscilloscope function. A direct Ethernet
connection allows shot data to be captured on the customer's
computer system. This enables products to be clearly assigned
to specific operations later in the cycle, for example.

Mixhead hoses

The length of the heated mixhead hosing should be selected
as short as possible. The five available lengths are between
six and ten metres.

Interface - injection moulding machine, general

The control system offers the possibility of connecting the
COLOURLINE on an injection moulding system from any
manufacturer. The injection moulding machine starts the
metering process and receives all necessary status signals via
an interface.
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Interface - ENGEL injection moulding machine

The optional extension of the interface offers fully integrated
operation within an ENGEL injection moulding machine and is an
optimal solution for the user. In addition to the process parameters
and status displays, all important parameters can be entered and
changed rapidly during the process. This makes joint operation much
easier and the combination of ENGEL injection moulding machine
and COLOURLINE is considered as a plant network.
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Design according to specifications
The Chinese Pressure Equipment Directive and ASME

In Europe, the design, acceptance and commercialization of pressure
vessels and other pressure-bearing equipment is governed by
the Directive on Pressure Equipment 2014/69/EU. In addition,
for use in Asia and North America, we can provide tanks that are
manufactured according to local requirements and fully comply
with the specifications of the "Chinese Safety" license or "ASME".

Additional operating unit

Option

The COLOURLINE has a touch screen operator panel that is
integrated in the control cabinet. If the system position requires
a separate location of the operator controls, a second touch screen
operator panel can be connected. This can be set up flexibly
with a range of up to eight metres in the vicinity of the injection
moulding machine. Thus the COLOURLINE can also be positioned
within the enclosure of an injection moulding machine and it offers
optimal design integration.
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Compact, mobile, and with extensive equipment:
The MULTI-CONNECT colour unit

The MULTI-CONNECT colour unit quickly and easily brings the colour component to
the COLOURLINE. In the same manner as for the COLOURLINE the continuously
re-circulating component can be tempered homogeneously and up to a maximum of
100°C. Feed pumps enable uninterruptible supply of the main metering unit in vacuum
operation. All components are mounted on a compact and mobile frame which can be
easily moved by one operator.

MULTI=CONNECT

ol ElT M7 The tank assembly

Colour unit 2| 3= COLOURLINE 2} Z0| EE%¢l 5|8 #A Like the COLOURLINE, the tank of the colour unit is integrated in

Moz M=o Q&L|CE o|Ql ei Tt Wz Tl 5|8l 2EA oF an efficient heating concept. The heating booth, in which the

ol LIEHZ|0f 9loni, £X| H40|| 0|5t 2 %t__z_;oﬂﬁ HAZ work tank as well as the metering line are accommodated,

o £ ol HMOZ MA E|0] QIELICT 0| Esff RE H=E can be opened from two sides for maintenance tasks, in just a

S A|71| Hast & QAL 5|8 BAL &3 & _é_ | e 0|8 few steps. Thus all components are easily accessible.

0}01 2r ||:H 100°C 7kX| 7+t 4= QU&LICE 30 2|E 87| Recirculation fans are used to heat the booth up to a maximum

= D= EHPE AY 4 Ql= AHQIZ|A ABIZ HIEE|RSL component temperature of 100°C. The 30-litre tank is made of

C}. stainless steel, to withstand all fillers.

[ E| =i The metering ling

Aol E0{7t HEl /=, SIStHOoR 2Tt =2 MIKA| To be equipped for the processing of abrasive pigment colours,

= S0 eSRE IR E T2 M|A 517| 2/3H MULTI-CONNECT chemically aggressive additives or additional components that

Lot RH2 22Xl T|AE 49| HT30evo HEE ZHF1 contain fillers, the MULTI-CONNECT colour unit has the efficient

QUSLICE MA| O|E{2! 2t219| pressure line 2t suction line & HT30evo piston metering unit. The piping system of the entire

Hi 2t AH|QIZ|A AEIZ HEHE|0] Q0] RE Q80| 2= metering line is designed in stainless steel, pressure side, as well

T2 MAl 317)of AgketL|ct as suction side and thus is suitable for any type of fillers.

ECl m? / XA Xt 37|: Z|ci 200pm* Stroke volume: 450 cm® / Filler particle size: up to 200pm*

* _gié | f% IXF 37| $lo| 7hs * Other particle sizes on request

QAS|E A Mixhead hoses

71 El 9AFE HiEte| Zols JhsE § B H OfOF BfL|C}, The length of the heated mixhead hosing should be selected as

A2 753 Z0|2] Q= 6m 0f| A |IZH Om L}, short as possible. The five available lengths are between six and
ten metres.
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Intelligent conditioning for up to seven colours:
The MULTI-CONNECT parking station

The MULTI-CONNECT parking station is used for stocking and
provision of MULTI-CONNECT colour units that are not in production.
For conditioning and maintaining production readiness, the
MULTI-CONNECT parking station has a vacuum unit and ensures
the supply of power. The required parameters are allocated to the
respective MULTI-CONNECT colour units and are monitored by
the MULTI-CONNECT parking station. The parking station can be
positioned independently of the location of the COLOURLINE which
makes it easier to integrate into an existing manufacturing facility.
Likewise, an optional refilling unit can be connected to the MULTI-
CONNECT parking station. Thus the complete process from the
replenishing stage up to the processing of all components is
hermetically enclosed and ensures a clean production environment.

The machine control system

Just like the COLOURLINE, the parking station also has a
high-resolution WINTRONIC wide-screen touch interface.
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Cornerstone of the MULTI-CONNECT technology:
The MN 8 MC colour mixhead

The COLOURLINE technology is achieved through the high-pressure
MN 8 MC mixhead. Our MN series linear mixheads operate on the
groove-control principle. Due to their special parameters, they are
particularly suitable for applications with components that contain
fillers. In addition, MN mixheads are ideally suited for attaching to the
moulds. The MN 8 MC mixhead consists of two separate components
which is what makes the MULTI-CONNECT technology possible.

MN 8 MC HASE= F 72| 22|E BE2E 0|F0{H JUELICL
The MN 8 MC mixhead consists of two separate components

The part remaining on the mould is connected both electrically
and hydraulically to the COLOURLINE, and contains the supply of
the isocyanate component. One highlight of this mixhead part is the
integrated gate geometry with internal mould pressure sensor.
This ensures a defined interface for the component cavity in the
mould and vastly simplifies the design of the mould.

The second part of the mixhead contains the actual mixing chamber
with a groove-controlled piston. In the manufacturing process, these
components run through a special tempering and curing process
so that they can easily withstand various fillers. This mixhead part
is a fixed component of the MULTI-CONNECT colour unit and is
therefore assigned to one colour component. This prevents
contamination by a different colour.

The connection of the two mixheads, which is required for production
is established via quick-release fasteners. For easy replacement of
the colour-carrying part of the mixhead, a quick-change fixture is
attached to the mould. In addition, this device enables easy access to
the mixhead, without having to remove it completely.

Output range 4*-100 cm%/s

* Depending on the applicable raw material system and mixing ratio
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COLOURLINE

In-mould pressure sensor
for control engineering evaluations
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Quick-change fixture to remove the mixhead

Internal mould pressure sensor

The pressure sensor system includes equipping the mixhead with
an additional pressure sensor in the area of the gate geometry.
The pressure sensor records the interior pressure of the mould
during the metering process and enables control engineering
evaluations of the active metering process. For example,
pressure-controlled mould filling processes can be evaluated
and actively controlled during injection.

Mould evacuation module

This module is fitted to the mould to enable its evacuation.
Air inclusions in the product can thus be prevented. In combination
with the vacuum unit already included in the basic version, the
evacuation of the mould is monitored and controlled by the system
automation. By entering a specific mould filling level it is also
possible to close the mould evacuation module only during the
filling process. This is a further step towards process optimization
and shorter cycle times.
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Our standard for the processing of two colour systems:
The COLOURLINE MULTI-CONNECT

As the COLOURLINE MULTI-CONNECT technology only shows
its strengths when two colours are used, the basic version of
a COLOURLINE isocyanate unit already includes two MULTI-
CONNECT colour units. In addition the basic package also
contains the MULTI-CONNECT parking station. This allows
a quick change-over between two colours. Even the basic unit
offers the possibility to individually extend production.
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COLOURLINE

&}/ Extensions
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Additional MULTI-CONNECT colour units

Additional MULTI-CONNECT colour units can be supplemented
at any time to extend the product range. In this process, each
parking station accommodates up to seven colour units and
ensures that they are ready for production.
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Extension with additional injection moulding machines

To increase production capacity, the number of COLOURLINE
isocyanate units can be increased as desired. This
means that several injection moulding machines can be used
simultaneously for production. Naturally, all MULTI-CONNECT
colour units can be operated with all COLOURLINE isocyanate
units. Production therefore has the greatest possible
flexibility.

14




O]2:AJOHHI0|E & EEt H=2)

o
u

t

e

oo olZJb AFE[= CHF = AiAH A| COLOURLINE MULTI-
CONNECT A|AEI0] 2l 2tolS MX|St 4= Ql&LICt o] 2 2tQl
2 Edf| /2= XISHOZ #8151 ZE A|AHIN| SZEL
Ct. 2 2tel2 =9t ei3 =S 7K SZEELICE O] A|AHI2
COLOURLINE %0 BZ3t= O|AAOIH|0|E 2|1
MULTI-CONNECT A4 R5l0| B2E|= MM =20 2F ALS
&k 4 QIEL|CH 2 2tol2 MAL 0|00 &tA| JHEH o =
ZHELICE 2l 2lolS S5l ZFE|X| = A M E B A
A EHZAO| RIS Qjsks HiX| orEL|Ct

Ring lines for isocyanate and colour components

For large-scale production runs that require a high material
throughput, the COLOURLINE MULTI-CONNECT system can be
equipped with a ring line. The material continuously circulates via
this ring line and ensures supply to all systems. The ring line is
fed via a central tank storage facility. This system is available
for isocyanate to supply the COLOURLINE units as well as for
colour components to supply the MULTI-CONNECT colour units.
The ring line is adapted individually to the production layout.
The flexibility of a fast colour change even with colours that
are not supplied via a ring line remains unaffected.
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A|AH! 0| H System benefits
>> AFESX} 20f, 7t7 A L= J|EF £H2 A HES 20 >> Fast and uncomplicated colour change for surface finishing of
M MAS HAS EH H2|/2E 7Hs decorative parts in the automotive sector, in the furniture industry
or for many other decor elements
5> CIQISHAHAM G E4 OtR 2 AZ510 ATBYR| WX|, LHA &
A, DEAY TMH 21X fx L 2shet ORIl 7ts M >> Scratch-proof, resistant and high-quality surface structures and
) ) ) i limitless design freedom through use of different colours and
>> Hsh= MLt 2o|otR0l| RUASHA =HO| 7HsSHH ZEH Al effect pigments
AR MAE S5t WM Bl Tts
_ >> Flexible adaptation to any production layout and extension of
>> O|AA[OHH|O|EQ} Z2|2 MH|E JHEHQl AMARCE 22 the production capacities through a modular system structure
» HUASET 2 BElE FEE MY Y WXl Jts > Systematic distribution of isocyanate and colour processing in
_ _ ifferent unit:
> 22 FUTO KLY WS I3t TIAE BT HT30ev0 different units
>> Colour contamination is prevented by a two-piece
mixhead concept
>> Piston pump HT30evo for high-precision
and highly accurate repetitive production
MH| 37| / Dimensions
[
[T

COLOURLINE 0|4 A|OtH|0|E R4
COLOURLINE isocyanate unit

MULTI-CONNECT Ttz AH|O|M 2 MM Ul
MULTI-CONNECT parking station and colour unit

MULTI-CONNECT A+ Q4
MULTI-CONNECT colour unit

L{H| / Width: 1,610 mm L{H| / Width: 1,700 mm L{H] / Width: 1,100 mm
=0| / Height: 2,300 mm =0| / Height: 2,100 mm =0| / Height: 2,100 mm
20| / Length: 1,600 mm 20|/ Length: 1,900 mm 20| / Length: 1,900 mm

MULTI-CONNECT A&} R%! 223t COLOURLINE

&< 25}/ Connected load COLOURLINE incl. 15 kW
MULTI-CONNECT colour unit:
MULTI-CONNECT A4 Q4 & H5}/ 6 kW

Connected load MULTI-CONNECT colour unit:
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