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ZAMAK Zakgad Maszyn

ZAMAK Zakgad Mas 1Cable MachindryoP¥at)cirh Cracow is the
only Polish manufacturer offering a wide range of modern laboratory extruders
and complete research lines for plastics and rubber processing.

ZAMAK Cable Machinery Plant for over 60 years has been specialising in
production of cable machinery: from the first thin wire drawing machines
designed in the 40-ties, through mass production of cable machinery and lines
for extrusion of thermoplastics under the licence of Reifenhauser in the 70-ties,
until highly specialized, modern lines for cable production in the 90-ties.

ZAMAK with the advantage of its own engineering department and machinery
park extended its offer by specialistic extruders and devices for laboratory lines
adopted for the needs of modern research centres which are presented in this
catalogue.

Have a look at our offer.

All rights reserved. Distribution, copying or using materials from this catalogue without consent from ZAMAK Cable Machinery Plant Ltd. is prohibited. The manufacturer
reserves the right to introduce modifications in technical data connected with technological advance. Used photos our products may contain optional equipment. There
is an option to design and manufacture customized devices.
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Professional
laboratory extruders

m Double-screw extruders for plastics

EHP 2x16 1Q EHP 2x16 S EHP 2x16 E
EHP 2x20 1Q EHP 2x20 S EHP 2x20 E
EHP 2x24 1Q EHP 2x24 S EHP 2x24 E

W Single-screw extruders

For plastics For rubber
IKline} Eline Eline
EHP-10S EVP-10S EHP-10E EVP-10E EHR-25 EVR-25
EHP-12S EVP-12S EHP-12E EVP-12E EHR-32 EVR-32
EHP-16S EVP-16S EHP-16E EVP-16E
EHP-25S EVP-25S EHP-25E EVP-25E
EHP-32S EVP-32S EHP-32E EVP-32E

w

E i extruder Hihorizontal Vi vertical P - polymers, plastics R - rubber



|Q series extruders

IQ series extruders are the most technologically advanced
double-screw laboratory extruders. Their unique character
is based on the construction of gearbox used for screw
drive.

M Essential construction elements

Extruders of 1Q-series are equipped with innovative screw drive
that enables the change of directions of one screw in the result of
which forward extruder can operate as backward extruder, after
the replacement of the screw. Construction of segmented double-
hole cylinder, divided horizontally, enables to change the length of
plastifying system. Each segment is equipped with thermal sensor,
cartridge heating elements and ports for extra feeding hoppers
and pressure sensors. Charging segment is cooled with water.
Standard equipment of the extruder includes charging hopper,
equipped with metering screw with a sensor of minimum level of
granulated material, and so called fast discharge of granulated
material. The extruder has degassing installation that can be
connected to any segment of the cylinder. We offer the following
extruders: EHP 2x16 1Q with screw diameter @16, EHP 2x20 IQ
with screw diameter @20 and extruders EHP 2x24 1Q with screw
diameter &24. Suggested lengths of plastifying systems L/d: 32
and 40.

m Control

IQ series extruders are equipped with
modern control system by means of PLC
controller. Control system also enables
precise adjustments and maintaining the
temperature within the range up to 400°C.
Infinitely variable (stepless) adjustment of
rotational speed of motors is guaranteed
by vector frequency converter with
feedback. In addition, extruders of this
series have measurement data backup
function and a function for generation of

production formulas, which makes the
operations of the device much more

comfortable. Lar ge 200 panoramic

screen with clear visualisation facilitates
operation and enables more precise
control over parameters of technological
process. Wireless Internet access thanks
to built-in Wi-Fi enables an easy and
trouble-free  observation of  working
parameters.



* Extruder EHP 2x16 IQline

IQ series:

e high torque

e wide range of rotational speeds, which enables processing of a wide range of

materials

resistant and rigid construction of the frame and drive
divided, openable cylinder
hard and durable plastifying system

e modern PLC controller

e operatoros

e segmented plastifying system with variable length

t ouch

panel

o feeding hopper equipped with screw enables precise metering of granulated

materials or powder

e option to synchronize work of many extruders in one laboratory line

e innovative gear which enables forward and backward extrusion.

e 2 0 thuth screen with the option to present values on the screen and connect

an additional camera

e possibility to control the whole laboratory line including various devices from the

level of the extruder

e possibility to connect to wire and wireless Internet

Table of standard and optional equipment parameters i page 11

Technical data

EHP-2x161Q

EHP-2x201Q

EHP-2x241Q

Screw diameter (d) [mm]

2xQD16

2x020

2xQ024

Screw length (L/d) [mm]

2 X512 (32D)
2 X 640 (40D)

2 x 640 (32D)
2 x 800 (40D)

2 x 768 (32D)
2 X 960 (40D)

Screw type segmented

Maximum rotational speed of screw [RPM] 800 800 500
Maximum output (PVC) [kg/h] 475 247 28 427 48
Maximum output (PE/PP) [kg/h] 31 35 1871 22 3671 42
Feeding hopper capacity [L] 8* 16 * 30*
Drive motor power [kKW ] 4 7,5 11
Total heating power [kW ] 7,84 16 24
Number of heating zones 7or9 7or9 7or9

Overall dimensions (length x width x height) [mm]

1540 x 655 x 1645

1800 x 700 x 1750

2200 x 700 x 1750

Empty weight [kg]

360

480

620

Exemplary usage

Laboratory manufacturing lines for granulated products, manufacture of polymer fibres, manufacture of unwoven clothes by

means of melt-blown method

* - hopper equipped with metering screw E - extruder

H - horizontal P - polymers, plastics V - vertical




Bline

S series extruders

and an option to install extra components.

M Control

Extruders of S-series are equipped with modern control system carried out

by means of PLC controller. Control system also enables precise

adjustment and maintaining temperature within the range up to 400°C.
Infinitely variable (stepless) adjustment of rotational speed of motors is
guaranteed by vector frequency converter with feedback. The extruder is

operated by means of colour touch panel.

In addition, extruders of S series have measurement data backup function
and a function for generating production formulas, which makes operations
of the device much more comfortable. Ethernet access to the device makes

it possible to follow production process.

M Single-screw extruders

Plastifying system of single-screw extruders has electrical heating.
Granulated material feeding zone is cooled by means of closed
cooling system, whereas other zones of the system are cooled
with air. Gear is equipped with efficient pressure lubrication
system assuring reduction of wear and optimum conditions for
heat abstraction. Standard equipment of the extruder includes
feeding hopper with minimum granulated material level sensor
and so called fast granulated material discharge. Extruder cylinder
has ports for installation of pressure sensors and connection of
degassing system realized by means of vacuum pump generating
vacuum level (up to 100 [mbar]) or inert gas feeding system. Used
screws are monolithic or segmented. We offer horizontal and
vertical extruders with screw diameter &10, @12, @16, &25 and
&32.

S Series extruders are developed forward laboratory extruders for
plastics of E series. We offer single-screw extruders working
horizontally (EHP-S) or vertically (EVP-S) and double-screw
horizontal extruders of EHP-S type. All models of S series in offer
are characterised by extended control and data recording system

B Double-screw extruders

Construction of double-screw extruders is based on cylinder with
segmented, openable construction, and each segment is equipped
with temperature control and cartridge heating elements.
Construction of cylinder enables easy change of plastifying system
length (e.g. from 40D to 32D). Each segment is equipped with
ports for connection of inert gas feeding system and additional
pressure and plastic temperature sensors. Extruder is equipped
with degassing system which can be connected to any selected
segment of cylinder. Charging segment is cooled with water in a
closed system. Drive is transferred from motor to screws by
means of innovative gear equipped with thrust bearing with its own
lubrication system. We offer extruders such as: EHP 2x16S with
screw diameter @16, extruders EHP 2x20S with screw diameter
20 and extruders EHP 2x24S with screw diameter &24. Offered
lengths of plastifying systems L/d - 32 and 40.



a

S series:

high torque

wide range of rotational speeds, which enables processing of a
wide range of materials

resistant and rigid construction of the frame and drive

divided, openable cylinder

hard and durable plastifying system

modern PLC controller

operatoros

touch

panel

segmented plastifying system with variable length

feeding hopper equipped with screw enables precise metering of
granulated materials or powder

option to synchronize work of many extruders in one laboratory

line

possibility of Internet connection
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EHP-10S EHP-12S EHP-16S EHP-25S EHP-32S
Technical data EHP-2x16S EHP-2x20S EHP-2x24S
EVP-10S EVP-12S EVP-16S EVP-25S EVP-32S
Screw diameter (d) [mm] @10 @12 @16 @25 @32 2x@16 2x@20 2xQ 24
Screw length (L/d) [mm] 250 (25D) 300 (25D) 400 (25D) 625 (25D) 800 (25D) 2x512(32D) | 2x640 (32D) | 2 x 768 (32D)
512 (32D) 800 (32D) 1024 (32D) | 2x 640 (40D) | 2 x 800 (40D) | 2 x 960 (40D)
Screw type monolithic / segmented segmented
Max. rotational speed of screw [RPM] 110 110 240 220 200 800 800 500
Maximum output (PVC) [kg/h] 0,09 - 0,48 0,12-0,72 25-4 10-15 30 4-5 24 -28 42 - 48
Maximum output (PE/PP) [kg/h] 0,03 -0,36 0,06 - 0,48 2-25 8-10 25 3-35 18-22 36 - 42
Feeding hopper capacity [L] S 5 10 10 10 8* 16 * 30*
Drive motor power [KW ] 11 11 2,2 3 75 4 75 11
Total heating power [KW ] 0,9 1,2 1,5 15 1,8 7,84 16 24
Number of heating zones 3 3 3 3 3 7o0r9 7or9 7o0r9
Overall dimensions (length x width x height) [mm]** | 800 x 400 1000 x 400 1250 x 500 1425 x 600 1500 x 600 1540 x 655 1800 x 700 2200 x 700
x 1250 x 1500 x 1500 x 1510 x 1690 x 1645 x 1750 x 1750
Empty weight [kg] 70 80 150 200 250 360 390 420

Exemplary usage

Lines to process small
batches of polymers for
research purposes

Manufacturing lines for filters, pipes, cables,
manufacture of unwoven clothes by means of
melt-blown method

Laboratory lines for production of granulated
materials, manufacture of polymer fibres,
manufacture of unwoven clothes by means of

melt-blown method

* - Hopper equipped ith metering screw  E extruder Hi horizontal extruder V vertical extruder P polymers, plastics

*dverall dimensions for EHRversion




E series extruders

Extruders of E series are basic extruders in the group of
forward laboratory extruders for plastics. We offer single-
screw extruders operating horizontally (EHP-E) or vertically
(EVP-E) and double-screw vertical extruders of EHP-E

type.

M Single-screw extruders

Plastifying system of single-screw extruders is electrically heated.
Granulated material feeding zone is cooled by means of closed
cooling system, whereas other zones of the system are cooled
with air. Drive is transferred from the motor to the screw by means
of reduction gear equipped with thrust bearing with its own
lubrication system. Standard equipment of the extruder includes
feeding hopper with minimum granulated material level sensor and
so called fast granulated material discharge. We offer single-screw
horizontal and vertical extruders with screw diameter @10, @12,
@16, 25 and &32.

m Double-screw extruders

Construction of double-screw extruders is based on cylinder with
segmented, openable construction, and each segment is
equipped with temperature control and cartridge heating elements.
Construction of cylinder enables easy change of plastifying
system length (e.g. from 40D to 32D). Each segment is equipped
with port for connection of additional pressure and plastic
temperature sensors. Feeding segment is cooled with water in a
closed system. Drive is transferred from motor to screws by
means of reduction gear with thrust bearing. Gear is equipped
with efficient pressure lubrication system, which guarantees
reduction of wear and optimal heat abstraction. We offer
extruders: EHP 2x16E with screw diameter @16, extruders EHP
2x20E with screw diameter @20 and extruders EHP 2x24E with
screw diameter @24. Offered lengths of plastifying systems L/d -
32 and 40.

B Control

Extruders of E-series are equipped with modern control system
carried out by means of PLC controller. Control system also
enables precise adjustment and maintaining temperature within the
range up to 400°C. Infinitely variable (stepless) adjustment of
rotational speed of motors is guaranteed by vector frequency
converter with feedback. The extruder is operated by means of
colour touch panel.



E series:

e high torque

e wide range of rotational speeds, which enables processing of a wide range of
materials

e  resistant and rigid construction of the frame and drive
e segmented, openable cylinder

e hard and durable plastifying system

e modern PLC controller

e operatords touch panel
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Extruder EHP 2 Eline

. EHP-10E EHP-12E EHP-16E EHP-25E EHP-32E
Technical data EVP-10E EVP-12E EVP-16E EVP-25E EVP-32E EHP-2x16E EHP-2x20E EHP-2x24E
Screw diameter (d) [mm] @10 @12 @ 16 @25 @32 2xQ 16 2x@20 2x024
Screw length (L/d) [mm] 250 (25D) 300 (25D) 400 (25D) 625 (25D) 800 (25D) 2x512(32D) | 2x640(32D) | 2 x 768 (32D)
512 (32D) 800 (32D) 1024 (32D) | 2 x 640 (40D) | 2x 800 (40D) | 2 x 960 (40D)
Screw type monolithic segmented
Max. rotational speed of screw [RPM] 110 110 240 220 200 800 800 500
Maximum output (PVC) [kg/h] 0,09 - 0,48 0,12-0,72 25-4 10-15 30 4-5 24-28 42 - 48
Maximum output (PE/PP) [kg/h] 0,03-0,36 0,06 - 0,48 2-25 8-10 25 3-35 18-22 36 - 42
Feeding hopper capacity [L] B 5 10 10 10 8* 16* 30*
Drive motor power [KW ] 11 11 2,2 3 75 4 75 11
Total heating power [kW ] 0,9 1,2 15 15 18 7,84 16 24
Number of heating zones 3 3 3 3 3 7or9 7or9 7or9
Overall dimensions (length x width x 800 x 400 1000 x 400 1250 x 500 1425 x 600 1500 x 600 1540 x 655 1800 x 700 2200 x 700
height) [mm]** x 1250 x 1250 x 1500 x 1510 x 1690 x 1645 x 1750 x 1750
Empty weight [kg] 70 80 170 200 250 360 390 420
Exemplary usage Lines to process small Manufacturing lines for filters, pipes, cables, Laboratory lines for production of granulated
batches of polymers for manufacture of unwoven clothes by means of products, manufacture of polymer fibres,
research purposes melt-blown method manufacture of unwoven clothes by means of
melt-blown method

* - Hopper equipped ith metering screw  E extruder H horizontal extruder V vertical extruder P polymers, plastics *®verall dimensions for EHRversion



Extruders for rubber

Laboratory extruders for rubber are used for processing of
rubber mixtures. Cylinder of plastifying system has external
spiral cooling zones connected to individual heating and
cooling systems. Drive is transferred from motor to the
screw by means of reduction gear equipped with thrust
bearing with its own lubrication system. Extruders can be
equipped with rubber belt feeder or with feeding hopper.
As a standard, we offer single-screw extruders for rubber,
operating horizontally EHR-E, and vertically i EVP-E.

M Control

Extruders are equipped with modern control system realised by
means of PLC controller. Infinitely variable (stepless) adjustment
of rotational speed of motors is guaranteed by vector frequency
converter with feedback. Heating and cooling units, which the
extruders are equipped with, enable precise temperature

adjustment of individual zones within the range up to 95 AC.

Extruder is operated by means of colour touch panel.

Table of standard and optional equipment parameters i page 11

EHR-25 EHR-32

Technical data EVR-25* EVR-32%
Screw diameter (d) [mm] @25 @32
Screw length (L/d) [mm] 10 - 15 (250 - 375) 10 - 15 (320 - 480)
Screw type monolithic
Maximum rotational speed of screw [RPM] 150 104
Maximum output [kg/h] 15 28
Drive motor power [KW ] 3 55
Total heating power [kKW ] 6 6
Number of heating zones 2 2
Overall dimensions (length x width x height) [mm]** 1050 x 380 x 2280 1110 x 380 x 2380
Empty weight [kg] 240 280
Exemplary usage Extrusion of new rubber mixtures for research purposes

* - special version E T extruder H -horizontal Vi vertical R rubber **overall dimensions for EHR-version
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Table of extruder parameters

linc BN incBEE|inc BENE ine]

Plastics

Plastics

Plastics

Rubber

Functions

Real time industrial PLC controller

Touch panel 8 o

Touch panel 1 0 0

Panoramic touch panel 2 0 ©

Operating system

Wi

n CE/XP

Win CE/XP

Win CE

PC Computer

Ethernet

WiFi

o| o

usB

N e e

- e (@

i

Digital-analogue control

Network control - Profibus DP

Network control - Ethernet

[e]

[e]

Check of production process

o|lo|o|@®

o|0o (@

PID i controller

Backup of measuring data

Diagrams of measuring data

Storage of formulas

Remote service

ce | e & o

o|lo|o|o|@

o(lo|lo|o|@®

Measured parameters

Temperature of individual zones

Cylinder pressure

Real screw rotations

Drives load

Motor currents

Heater currents

Torque

ce @ e @ @ |®

o @ e o o (o

Ambient temperature and pressure

o|lo|lo|o|o|® (@ |@®

o|o|lo|®@ @ @ @ |®

Safety

Safety relay

Light-sound signalling

Installation check

Check of minimum plastic level

Protection against excessive increase of plastic pressure

Protection against excessive increase of plastic temperature

Check of drives efficiency

Check of emergency stop circuit

- option not available for the model

o option available for the model

e standard equipment
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Devices for laboratory extruder lines

12

M Heads

Wide range of heads includes devices for forming profiles, films,
cable coating, production of fibres, there T multiphase fibres,
production of unwoven cloth by means of melt-blown and spin-
bond method. In certain applications heads may be equipped with
gear pumps for plastic, ensuring extremely precise metering of
specified amount of plastic. Apart from heads used in
thermoplastics processing, we also offer heads for rubber mixtures
and silicones.

M Pelleting machines

Pelleting machines are used for shredding and cutting polymer
plastics into regular and equal pellets. Length of cut pellets is
adjusted steplessly by setting required parameters on control
panel. Pelleting machine output, depending on version, is: from
0,5 to 120 kg/h and the number of cut threads is from 1 to 12 pcs.
Plastic in the form of thread is fed onto entry roller and then
positioned accordingly by means of pressure roller. Construction
of the feeder enables plastic feeding toward the rotating cutting
knife. Thanks to adjustment of rotational speed of knife and feeder
it is possible to obtain pellets from 1 to 5 mm.

M Pay-offs

Pay-offs with hysteresis brake and with constant breaking torque,
independent of rotational speed are used for passing over cables
and wires that are then passed to the next devices working in the
line. Height of the payoff spool is adjustable.



W Take-Up devices

Winding reels are used for winding the product in the form of
strands (of wires or fibres) onto cardboard reels with internal
diameter of @60 to @80 mm. Depending on the type, devices
enable to get parallel or cross layer wound with stroke that
changes smoothly during work. Winding speeds up to 500 m/min.
Additionally, we offer take-up devices for unwoven cloth obtained
by means of melt-blown, spin-bond methods and for products in
the form of bands e.g. films.

M Laboratory mixer

Laboratory mixer is used for mixing dry powders with slight
amounts of fluids in order to obtain pellets or paste. Mixer is made
of mixing chamber, toothed gear and drive system. All
components to be mixed (powder, fluid) are poured into the mixing
chamber. Mixing is carried out by means of rotors rotating in
opposite directions and with different speeds.

Technical data MX-50 MX-50S MX-120 MX-120S
Capacity of mixing chamber [ml] 50 50 120 120
Drive motor power [W] 250 250 550 550
Supply voltage [V] 230 230 230 230
Mixing chamber heaters power [W] 400 - 720
Maxi mum temperature of mi 120 - 120
Measurement range of torque on rotors [Nm] -20 to +20 -20 to +20 -50 to +50 -50 to +50
Accuracy of torque measurement [Nm] N1 N 0,1 N2, 5 N 0,25
Rotational speed [RPM] 0-90 0-90 0-110 0-110
Accuracy of rotation adjustment [RPM] N 2 N 0,5 N 2 N 0,5
Direction of rotation left / right left / right left / right left / right
Dimensions (length x width x height) [mm] 565 x 450 x 395 565 x 450 x 395 675 x 450 x 470 675 x 450 x 470
Weight [kg] 42 45 52 56

- option not available for given model

13



Devices for laboratory extruder lines

M Cutter

M Fibre drawing frame

Devices used in production lines for polymer fibre stretching. Fibre
drawing frames are equipped with a system of four godets heated
electrically up to the temperature of max. 1 5 0 Al@ividual godets
are driven by vector controlled synchronous electric motors, which
enables to obtain infinitely variable (stepless) tension adjustment
within the range from 1:1 to 1:10.

M Air heating systems

Air heating systems in a vertical layout
are based on exchangeable heating mgoms)
segments with heaters. Air temperature
adjusted within the range from 50 -
4 0 0 ATBese systems are used in lines
for unwoven cloth production by means
of melt-blown methods.

W
.
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m Fibre cooling systems Ml Caterpillar haul-off

Fibre cooling system ensures working temperatures up to -30°C.  Haul-offs with screw or air pressure on caterpillars. They are used
This system can be used in research lines and it enables testing  for cables, pipes, fittings and profile take-off.

of the relation between low temperature and polymer fibre

characteristics.

m Cooling baths B Pump for plastic

Cooling baths are made of acid-proof steel with closed water  Precise plastic metering unit based on toothed pump with its own
circuit and are equipped with circulating coolant pumps, surge drive and control system. Pump for plastic is mounted between
tank and suction devices. They can be optionally fitted with  cylinder and extruder head.

desuperheaters to intensify cooling process.
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MiNiLine Injection moulding machines

IM series is represented by pneumatic laboratory mini
injection moulding machines with cylinder capacity of 5 or 15
cm’. Injection moulding machine is driven by means of air
powered cylinder. Injection pressure reaches values over
12 000 bar. Feeding system is made of precise ball guides
by Bosch Rexroth. Piston and cylinder of injection moulding
machines are made of alloy steel, ion nitrided in order to
obtain high hardness and resistance to abrasion and
corrosion. Mould and cylinder are heated by means of
electric heaters. Temperature adjustment range ensures
stabilization within the range up to 400°C with accuracy of N
0, 5AC.

16

Conic dies ensure application ergonomics and mould

tightness during injection. Reliability of control system

was obtained by application of best quality PLC
controllers offering the possibility of cylinder and die

working temperature control and measurement of

current injection pressure as the function of piston
displacement.

I njection moulding machine is e
touch screen. Required power supply: single-phase

current 230 V.



B Additional connections

The device can be connected to laboratory
extruder of MiNiLine. This connection enables
injection of plasticised material in the extruder
through the die of injection moulding machine.

Technical data IM-5 IM-15

Heaters power [W] 540 720

Die block closing force [N] 9 500 15 500

Supply voltage [V AC] 230 230

Weight [kg] 75 98
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