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Application: Pipes



Tailored tooling for PO pipée extrusion

helix Il is the new generation of helix pipe heads
with an extensive portfolio of tooling which can be

configured to meet a great variety of requirements.

For example, a wide range of different materials
are to be processed with high throughput rates,
the 2-step distribution concept of VSI tooling is
the answer. By contrast, side-fed distributors or
spider-type mandrel dies are the ideal equipment
for processing materials such as EVOH or PEX-b,
where residence time is a critical factor.

Our offer
* VS| (Combination spiral mandrel
with lattice basket.)

Spiral mandrel distributors
Side-fed distributors

Spider-type pipe heads

Compact radial distributors
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In addition, battenfeld-cincinnati offers tooling
for special applications: e.g. modified VSI heads
for 4-layer applications or 7-layer dies with 4 color
stripes to produce PP pipes with a fiberglass or
an oxygen barrier layer, but also multi-layer dies
to process materials sensitive to residence time,
such as PE-Xb. Complex multi-layer dies can be
equipped with different distribution concepts for
the individual layers according to the special
requirements in each case.

Advantages

* High throughput
* Precise wall thickness distribution

e Larger range of applications in
terms of pipe diameters

* More compact design and
consequently easier handling in
assembly work

e Smaller volume shortens color
change times



Applications for large and coated pipes

Large pipes
* Large diameter pipe extrusion (up to 3,300 mm)

* PE 100 for pressurized water pipes

* PE 80 or PE 100 non-pressurized drainage or
sewage pipes in waste water treatment plants

Single- and twin-strand pipe extrusion
* PE63, PE 80, PE 100 for pressurized pipes
with color stripes for gas and water transport

* Many different telecommunication pipes

* Sewer pipes for non-pressurized applications

* PP pipes for hot water

* PP-R pressurized pipes for the chemical industry

* PP-H drainage or sewage pipes, smooth or
with filler content

* Pipes made of ABS, PEX, LDPE, LLDPE, PVDF,
PPO, ABS/PC or PA

* Cable conduit pipes for power supply cables
made of PP-O or other pure polymers I,
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Coated pipes
» Composite pipes (e.g. aluminum-composite)

* Steel pipes (adhesive outer layer)
* Corrugated pipes (third outer layer)

* Other pipes (telecommunications, special
underwater pipes)

Co-extrusion
* Heating pipes with oxygen barrier layers

* Telecommunication pipes with/without
silicone inner layer

* PP sewage pipes with brown outer layers, white
inner layers and foamed middle layers or middle
layers with filler content

* Sewage pipes made of black PE

* PE pipes with a scratch-resistant protective,
flame-retardant or removable outer layer

* PC or PC/ABS cable conduit pipes with
an electro-conductive outer layer for
electromagnetic shielding of data cables

* PE pipes with a gasoline-resistant PA inner
layer pipes made of different types of PE 100



helix Il pipe heads -
VSI mono- and multi-layer dies

The unique VSI dies from battenfeld-cincinnati come with a 2-step distributor
concept consisting of a spiral mandrel for preliminary distribution and a
lattice basket distributor for detail distribution. They yield high output rates
with relatively small dimensions.

Various materials and temperatures can be used. Our offer

The modular design of the helix Il die head series o High outputs
makes it possible to set the dies either to monolayer

or multilayer applications up to 7 layers, with or * Compact design
without color stripes. Furthermore, they are easy to

adapt to individual customer specifications. * EXtremely mamtenance_fnendly

thanks to separate distribution
systems for each layer

Advantages
* Excellent homogenization

* Wide processing window

e Consistent, reliable product
quality for all pipe dimensions

* Low pressure loss

* Modular design

3-layer PE pipe for fuel lines PE mono- and multi-layer
with an inner barrier layer pipes with different diameters
and wall thicknesses
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helix Il pipe heads -
VSI mono- and multi-layer dies

battenfeld-cincinnati offers a large portfolio of pipe heads for mono-

and multi-layer applications. The helix Il 800-4 VSI-T+ with adjustable melt
gap is designed for multi-layer extrusion (three layers) and pipes

with diameters up to 630 mm.




helix Il pipe heads -

VSI-T tooling with “EAC" (Efficient Air Cooling) internal pipe cooling

With the EAC internal pipe cooling system, battenfeld-cincinnati has set
new benchmarks and enabled higher throughputs. The advantages of the
proven VSI pipe dies are enhanced by additional internal pipe cooling
with an air current against the extrusion direction.

EAC can be used for PE and PP pipes with
diameters ranging from 63 to 3,300 mm and wall
thicknesses of up to 154 mm. Existing VSI dies

can be retrofitted quickly and at low cost with EAC.
This is possible for all VSI mono-layer and most

VSI multi-layer dies (helix Il 250 VSI or higher).

Our offer

* Proven EAC system for pipe
diameters from 63 to 3,300 mm and
wall thicknesses up to 154 mm

* Efficient production due to reduction
of needed cooling length or increase
in throughput of existing line

lllustration of the air flow inside
ELL . . .
w, the VSI-T pipe head for internal pipe
%7 cooling: decentralized cooling air

per B | . .
e Suction and central melt inflow
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With the EAC system, the length of the cooling
section can be shortened by 30 % to 50 %.
Alternatively, the throughput can be increased
accordingly. The energy of the heated exhaust air
from internal pipe cooling can be reclaimed for
purposes such as pre-heating granulates.

Advantages
* Simple retrofitting of existing VSI dies

* Energy savings thanks to the use of
exhaust air from internal pipe cooling
(e.g. for pre-heating granulates)

* Improvement of pipe geometry
(pipe roundness)

* Cooling length can be shortened
by 30-50%




helix Il pipe heads -

VSI tooling with active intensive melt cooling Opti-melt

battenfeld-cincinnati open up new horizons with the installation of the melt
cooling system “Opti-melt” in high speed extrusion of thick wall pipes. The
efficient 2-step melt distribution concept and the modular design of our VS|
extrusion dies remain unchanged. By means of installation of the “Opti-melt”
directly in the extrusion die inlet adaptor, gentle and homogenous reduction
of melt temperature is possible. Oil is used as cooling medium and the
required level is adjusted by means of an external temperature control unit.

Our offer

* Reduction of sagging in thick-
walled
pipes with high output rates

* Reduction of pipe ovality

* Further shortening of the
required cooling section

* The excellent quality of melt
distribution and color change
times are also retained with the
active melt cooling system

* The active intensive melt
cooling system can be operated
independently of internal pipe
cooling

~ helix 11800-3 VS|
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Schematic illustration:

Advantages

* Sustained improvement in the performance of thick wall pipe
production at high speeds

* Significant reduction of raw material costs and lower pipe ovality

* Optimum of melt temperature homogeneity & shorter cooling
length

* The active intense melt cooling "optiMelt” can be run independently
from the inner pipe cooling system “EAC"

* Optional use of low-cost raw materials with limited low sagging
behaviour possible for pipes with average wall thickness.

* Retrofitting of existing extrusion lines for process optimization &
reduction of raw material costs.

Pipe manufactured with
a pipe head equipped with
a melt cooling system

Sagging of a pipe manufactured
without melt cooling

1 Outer part 2 Inner part 3 Main part
e Radial distributor with spiral ¢ Spiral mandrel distributor ¢ Lattice basket for detail
mandrel distributor and distribution

Advantages:
* Excellent distribution for
the thin layers

centering function *Spiral mandrel for

Advantages: preliminary distribution

*Very compact design
* Simple cleaning
*Wide range of materials

Advantages:

* High outputs

*Wide range of materials
* Optimal homogenization
* Excellent distribution

* Low pressure loss



VSI-T tooling for large diameter PO pipe extrusion

Cooling mandrel options

Segmented cooling mandrel
* Oil tempering unit & cooling mandrel

* Wall thickness > 80 mm

* Wall thickness > 60 mm * Tempering control unit

* Tempering control unit, 1 circuit * Cooling mandrel segmented, 3 circuits

* Independent control:
left/right as well as top and bottom

Cooling mandrel

: -
H : -
Cooling mandrel R
i 3 circuit

Meltcooler
1 circuit optiMelt :

1. Extrusion die helix Il VSI
2. Meltcooler optiMelt
3. Extruder
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helix Il pipe heads -
Pipe heads with adjustable melt gap for Fast Dimension Change

battenfeld-cincinnati offers the FDC system both An additional co-ex outer layer distributor and/
as individual components to retrofit in existing lines  or a color striping ring in the adjustable melt gap.
and as a complete line solution. Adjustable melt battenfeld-cincinnati offers three types of

gaps for full-layer and coating dies can also be adjustable melt gaps:

installed in conventional pipe extrusion lines. They
can be controlled either separately via mechanical
+/- operation or by integration into the battenfeld-
cincinnati line control system.

7 & p

Type 1: Melt gaps with synchronized servo drives,
which are integrated in the fully automated FDC
line control system.

Type 2: Melt gaps integrated as stand-alone
component, operation via control system, prepared
for integration / upgrade of fully automatic FDC
control system.

Type 3: Melt gaps and +/- adjustment range, not
integrated in a control as stand alone component
with local control unit and +/- adjustment range

for integration in existing extrusion system.

Coat 400 VSl

3
g\ & U e 4
Type 1: helix Il 800-4 4-layer pipe head in FDC line configuration with
synchronized servo drives, which is integrated in the FDC line control system

Diameter range [mm] 90 - 160 140 - 250 250 - 400 400 - 630 450 - 800 900 - 1,200

Extension set Diameter [mm] 63 - 90 75-125 140 - 250 200 - 355 250 - 400 500 - 800

Note: standard version SDR 11-SDR 33 (diameter/wall thickness ratio);
additional dimensions available on request.
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helix Il pipe heads -
Special VSI multi-layer dies

Our custom-built VSI multi-layer dies can be combined with either spiral
mandrel or side-fed distributors according to the customer’s choice.
Depending on the materials to be processed, the optimal distribution

concept is used in each case.

Our offer
* Top-quality distribution of the functional
layers across the circumference

* Minimal residence time range for materials
which start a process of cross-linking
or thermal degradation following melting
(e.g. PE-Xb and EVOH)

* Coatings to meet specific requirements for:

— Wear protection
— Optimization of flow behavior
— Surface sealing

5-layer pipe with
oxygen barrier layer

Coating dies
battenfeld-cincinnati also offers
modular coating dies which can
be adapted to a wide range of
applications.

coat 800-4
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Customized color stripe version for
micro duct pipes with inline changeover
facility for color stripe alterations.

Our offer
* VS| technology for pipe
diameters from 4 to 3,300 mm

* Particularly for high
throughputs and large
wall thicknesses

* Moderate pressure ensures
low melt temperatures
even with high outputs

* Side-fed distributors for
smaller pipes with thin
walls and residence
time-sensitive materials

Advantages
* Long service life for the dies

* Minimal expense for servicing and cleaning
of the critical flow surfaces due to the
strategically positioned parting lines, without
dismantling of the other components

* Mechanically and thermally homogeneous
melt distribution

PERT 5-layer die
helix Il 32-5 VS|

Advantages

* Modular design of every
single layer for optimized
flow geometries

* For the outer layer (e.g.PEX-b)
and the inner layer
(e.g. adhesive layer; EVOH;
adhesive layer), double side-
fed distributors can be used;
elaborate centering of the
individual layers can be dispensed
with thanks to the optimized
distribution of the melt



Outputs and technical data ) ‘ |
5 .

Coating die heads (side fed and VSI design)

Tooling Outer diameter (OD) Maximal throughput
coat 40 P 8x0.21t040x2.0 mm max. 125 kg/h
coat 80 P 16 x0.2 to 80 x 2.5 mm max. 150 kg/h
coat 80 VSI 16x0.2to 80 x 2.5 mm max. 250 kg/h
coat 125 VS 25x0.3t0 125x2.5 mm max. 350 kg/h
coat 160 VS| 25x 0.3 to 160 x 3.0 mm max. 400 kg/h
coat 250 VSI 75x 0.5 to 250 x 7.0 mm max. 650 kg/h
coat 400 VS 100 x 0.5 to 400 x 7.0 mm max. 800 kg/h
coat 630 VSI 200 x0.5t0 630 x 7.0 mm max. 800 kg/h
coat 800 VSI 350 x 0.5 to 800 x 7.0 mm max. 800 kg/h
coat 1000 VSl 450 x 1.0 to 1,000 x 7.0 mm max. 800 kg/h
coat 1200 VSI 630x1.0to 1,200 x 7.0 mm max. 800 kg/h
coat 1600 VSI 800 x 1.5 to 1,600 x 7.0 mm max. 800 kg/h

helix 1 VSI (-TZ) dieheads (single- and multilayer, with and without color stripe distributor

Tooling Outer diameter (OD) Maximal throughput
helix 11 20 VSI 4x0.5t020x4.1 mm max. 300 kg/h
helix 11 32 VSI 6x1.0to32x6.5mm max. 350 kg/h
helix Il 63 VSI 16x1.8t0 63 x 12.7 mm max. 450 kg/h
helix Il 160 VSI (T2) 20x 1.8 to 160 x 26.6 mm max. 1,000 kg/h
helix Il 250 VSI (TZ) 50 x 1.8 to 250 x 50.1 mm max. 1,200 kg/h
helix Il 400 VSI (T2) 50 x 1.8 to 400 x 66.5 mm max. 1,200 kg/h
helix Il 630 VSI (TZ) 90 x 3.5 to 630 x 70.3 mm max. 2,000 kg/h
helix Il 800 VSI (T2) 160 x 4.2 to 800 x 89.3 mm max. 2,000 kg/h
helix Il 1000 VSI (TZ) 250 x 4.9 to 1,000 x 90.8 mm max. 2,000 kg/h
helix Il 1200 VSI (TZ) 250 x 5.5 to 1,200 x 88.2 mm max. 2,000 kg/h
helix I1 1600 VSI (TZ) 280 x5.5to 1,600 x 117.5 mm max. 3,000 kg/h
helix 1 2000 VSI (TZ) 630 x 12.3 t0 2,000 x 118.1 mm max. 3,000 kg/h
helix 11 2500 VSI (TZ) 630 x 12.3 t0 2,500 x 119.1 mm max. 3,000 kg/h
helix Il 2800 VSI (TZ) 1,200 x 36.7 to 2,800 x 125.0 mm max. 3,000 kg/h
helix 11 3000 VSI (TZ) 1,600 x 49.0 to 3,000 x 115.4 mm max. 3,000 kg/h
helix I 3300 VSI (TZ) 1,600 x 49.0 to 3,300 x 126.9 mm max. 3,000 kg/h
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Worldwide active for you

We have an extensive service network at our disposal to support
our customers professionally and promptly with technical
know-how and spare parts. Our locally available service technicians
are regularly trained on the current state of the art and informed
about new developments.

Wear Analysis

1. Regular wear measurement
2. Wear protection consulting

Spare Parts

1. Tailor-made spare parts packages

2. Innovative screw design

Extruserve

Repairs & Upgrades
1. Control retrofits
2. New drives for extruders & successions

3. Repairs of screws, gears, controls & drives

battenfeld-cincinnati Group

BC Extrusion Holding GmbH
Griner Weg 9
32547 Bad Oeynhausen

battenfeld-cincinnati Germany GmbH
Griiner Weg 9

32547 Bad Oeynhausen

P +49(5731) 242-0

F +49 (5731) 27124

germany @ battenfeld-cincinnati.com
www.battenfeld-cincinnati.com

battenfeld-cincinnati Austria GmbH
Laxenburger Str. 246

1230 Wien

P +43 (1) 61006-0

F+43 (1) 61006-8

austria @ battenfeld-cincinnati.com
www. battenfeld-cincinnati.com
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1. Completely overhauled extruders
2. Screws repair for many external extruders
3. Screws & barrels for other brands

Technical Service

1. Commissioning, maintenance, inspection
2. Repair-in-the-field-Hotline

3. Remote diagnosis system

Support & Training
1. Consulting & training

2. Inspection & service contracts

3. Energy-saving advice

4. Forecasting required key parts
5. Material analyses & pilot plant

battenfeld-cincinnati USA

823 S. By-Pass, P.O. Box 832
McPherson, KS 67460, USA

P +1(620) 241- 6843

F+1(620) 241-0207

usa @ battenfeld-cincinnati.com
www.battenfeld-cincinnati.com/usa

battenfeld-cincinnati (Foshan)
Extrusion Systems Ltd.

2 Jinxiang Road, Daliang, Shunde
Foshan, Guangdong

P +86 (757) 2238 0110

F +86 (757) 2221 1801 /2238 0195
china @ battenfeld-cincinnati.com
www. battenfeld-cincinnati.com/china



