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The third generation of the ENGEL duo series 
with the innovative two-platen clamping unit
>	 ENGEL duo – the machine with the modular system. Matches your individual requirements perfectly
 
> 	 Comprehensive range with ten sizes from ENGEL duo 650 to ENGEL duo 5500 
 
> 	M inimum footprint thanks to two-platen, compact clamping unit
 
> 	 Cycle time reduction made possible by two diagonally positioned high-speed cylinders featuring fast 	
	 locking split nuts and rapid pressure build up time

> 	 Pressure pad system has the technology it takes to provide quick-reacting platen parallelism control 	
	 and compression moulding capability

> 	 High-level of operating safety and excellent part quality thanks to stable platen control, precise platen 	
	 parallelism, and sensitive mould protection

> 	 Easy to use thanks to a standardised control concept for machine, robot and automated peripheral units

Large-capacity injection moulding machines 
with clamping forces of over 5000 kN have 
been  an important part of the ENGEL range 
of machines for over 40 years. No matter 
whether their clamping units operate with tog-
gle clamps or hydraulic pressure pads, EN-
GEL machines have always been of optimum 
service to manufacturers of large injection 
moulded parts. The current duo series, fea-
turing a two-platen design, continues in this 
tradition and sets new standards in flexibility 
and performance.

Powerful machines for big parts

Innovative
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individual
Big Parts – big opportunities

For 60 years now Engel has focused exclu-
sively on building machines for the injection 
moulding of plastics. Our range of machines 
can handle anything from micro parts to extra 
large moulded parts of more than 100 kg each. 
Our large-capacity Engel duo series ma-
chines offer an excellent potential for economic 
success. Power-saving drive units, two-platen 
clamping units with optimized design and im-
proved performance are the special features 
that characterise the third generation models. 
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ENGEL duo 130000 / 5500

- 	 High-performance with minimum space 	
	 requirement thanks to compact  two-platen 	
	 clamping unit 
- 	 Long stroke despite small overall dimensions
- 	 Highly-rigid clamp system with pressure pads 
	 requiring minimal oi l
- 	 Large platen dimension and tie bar spacing 	
	 designed for optimum mold support 
- 	 Carriage guides provide precise platen 	
	 movements independent of mould weight
- 	 Sensitive mould protection thanks to low-friction 
	 platen guides mounted to the base frame

ENGEL duo 2550 / 650 

- 	 Fast clamping system: Closing time between 
	 0.2 and 1.5 seconds 
- 	 Easily expandable thanks to a wide range of 	
	 interface options
- 	 Complete range of 10 clamping units from 
	 6.500 kN to 55.000 kN
- 	 Graduated range of injection units from  
	 ES 2050 / … to ES 130 000 / … makes it easy 	
	 to design the right machine for any application

Third generation of standard machines 
for large parts

Innovative machine design from  
6.500 kN to 55.000 kN clamping forceexperience
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1

2
3

4

Type

duo   700       	 2,90	 393	 700

duo   900	 3,30	 393	 800

duo 1100	 3,90	 393	 1000

duo 1500	 4,40	 476	 1100

duo 1700	 4,90	 476	 1300

duo 2300	 5,50	 614	 1400

duo 2700	 5,80	 770	 1500

duo 3200	 6,80	 1005	 1500

duo 4000	 9,70	 1500	 1600

duo 5500	 12,30	 1500	 1750

Dry cycle times according  to Euromap 6 – independent of injection units:

	 Dry cycle (sec)	 Stroke (mm)Opening force with  
high speed cylinder (kN)

Unit sizes Modular systems

ES 2050 / 45 kW              
ES 2550 / 45 kW
ES 3550 / 55 kW
ES 4550 / 75 kW
ES 5550 / 90 kW
ES 7050 / 110 kW
ES 11050 / 130 kW
ES 16050 / 165 kW
ES 23050 / 225 kW
ES 35050 / 270 kW
ES 45050 / 330  kW
ES 75050 / 440  kW
ES 100000 / 440  kW
ES 130000 / 550 kW

Screw diameter*

duo 650, 700 (WP / WPX**)

duo  800, 900 (WP / WPX**)

duo  1000, 1100 (WP / WPX**) 

duo  1300, 1500 (WP**)

duo  1700

duo  2300

duo  2700

duo  3200

duo  4000 

duo  5500

Available screw diameters in mm per injection unitClamping units

70-85 70-90 80-105 80-105 90-120

80-105 80-105 90-120 105-135

80-105 90-120 105-135 120-150

90-120 105-135 120-150 135-160

90-120 105-135 120-150 135-160 160-180

105-135 120-150

120-150

120-150

135-160

135-160

135-160

135-160

135-160

160-180

160-180

160-180

160-180

160-180

180-200

180-200

180-200

180-200

215-245

215-245

215-245

215-245 260

230-260

230-260

230-260

230-260

	 2550 	 3550	 4550	  5550	 7050	 11050	 16050	 23050	 35050	 45050	 75050	 100000	 130000

* 	 International type-size designation, calculated from: max. stroke volume [cm3] x max. injection pressure in [bar] / 1000
**	 WP / WPX: Size variants for platens. (See technical data sheets)

The perfect solution… in 49 combinations

01 02 050403 06 07 08 09 10 11 12

01	 Service duct with excellent access for media lines 
	 to stationary platen

02	 Electrically controlled safety circuit monitoring of the operator 	
	 platform within the mould area for easier and safer access 	
	 during mould maintenance

03	 Easily accessible, diagonally positioned high speed 		
	 cylinders for opening / closing movement

04	 Space-saving base frame with guide rails for moving 		
	 carriage on moving platen

05	 Generously dimensioned platen supports for moving platen

06	 Ergonomically optimised control panel for the ENGEL CC 200 	
	 machine controls, with height adjustable housing

07	 Pre-drilled mounting holes for robot

08	 System pressure in pressure pad max. 250 bar

09	 Bi-metallic barrel with L/D 22:1 (as of ES 3550 / … 		
	 up to ES 45050 / …), with ceramic heater bands

10	 Direct, hydraulic screw drive with high torque 		
	 (electric drive available as an option)

11	 Energy-saving hydraulic system with electrically 		
	 adjustable variable volume pumps

12	 Fully insulated cabinets for low-noise operation

13	 All stroke measuring systems are non-contact ultrasonic 	
	 stroke transducers
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All media lines routed within the clamping 
unit, especially those to the moving platen, 
have been optimised and designed for 
maximum flexibility in case of expansion

Tie-bar locking mechanism with split nuts 
that clamp into the tie-bars machined 
grooves. The new construction has been 
optimized for fast movements, leading to 
shorter dry cycle times

The cooling water lines to the stationary 
platen can be  mounted on frames for easier 
access (optional). This makes the machine 
easy to maintain and adaptable to changes in 
production conditions

Platen support ensures exact guidance of 
the moving platen, even in cases where 
heavy molds are mounted. Negligible mold 
wear thanks to long, precision-machined 
guideways

Stationary platen with four short 
pressure pad cylinders for rapid clamp 
force build-up

Central ejector plate: Standard on ENGEL 
duo 650 to 1700, central ejector standard for 
ENGEL duo 2000 with ejector plate available 
as optional extra

Details of the Clamping Unit

For multicolour or multicomponent 
applications, you can combine units in what‘s 
known as a piggy-back layout (see the 
special ENGEL combimelt brochure)

Swivel injection unit (up to injection unit 
2550 / … standard)

Details of the Injection Unit

Electric screw drive
For applications with a high plasticizing 
component in the cycle time, or where strong 
plasticizing performance is needed for high-
viscosity materials, an electric motor is a 
good alternative to a hydraulic-powered 
screw drive. 

Engel offers electric motor / transmission 
units with various power ratings as optional 
equipment on request

Option for clamping unit:  
Elevating platform for easier performance of 
maintenance work

The control panel on the machine control 
unit can be easily adjusted to a convenient 
operating height

Spacious steps and safeguards 
facilitate maintenance

Ergonomic controls



Extended operating range through 
power output control
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Power output control program: 
Optimum utilization of motor  output when metering
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Designed for precision
Clamping unit construction: The high repeatability and posi-
tioning accuracy of the clamping unit movements are achieved 
by means of a position-controlled proportional valve.
Injection unit side: Closed loop control of functions “Inject”, 
“back pressure“, “post injection pressure“ via servo valves 
(upwards of 7050 unit size) The injection process can be per-
formed either with increased injection pressure or with in-
creased injection speed.

Power-saving Hydraulics
-	 Pump pressure configurable to match demand
	 pressure using variable delivery pumps
-   	Oil volume flow depends on pressure consumption
-   	In partial-load operations, pumps which are not
	 required are reduced to “zero” output

General advantages
-	 Service-friendly thanks to ergonomic housing design  
-   	 Noise reduced to an average level of 73 dBa 		
	 (thanks to new enclosures for pump / motor 
	 combinations and replacement of hydraulic pipes 	
	 by flexible hoses)
-   	 Weight reduction thanks to new design and the 		
	 use of alternative materials
- 	 Easy retro fitting of optional equipment 
    	 (including second injection unit)

The sound proofed oil cooling and oil filtration units 
are easily accessible 

Detailed view of a hydraulic drive module in a new, 
ergonomically designed housing

Electrical connections (extension module)

performance
The hydraulic drive system: 
Performance in modular combination – for fast machine 
movements with negligible energy consumption
Hydraulic drive modules
The Engel large-capacity machine program offers plasticiz-
ing / injection units with 14 power ratings from 45 kW to 550 
kW. Up to 225 kW, the injection units are available in 3 basic 
sizes with modular options available for each.
The three sizes refer to the physical dimensions of the frame. 
The mechanical interfaces for the three sizes will always 
match a defined range of clamping units. 

Within each basic size of modular system, a wide choice of 
equipment with pump / motor combinations and hydraulic 
control elements are available.

Power output control when metering – for machines
with hydraulic screw drive systems
The drive systems of the ENGEL duo machines are built from 
modular motor/pump units equipped with flow and pressure 
feedback control systems.  Used in conjunction with dedicat-
ed control software, this drive concept permits utilization of 
the maximum motor output at maximum rotational speed for 
the metering process. The rotational speed of the pump (oil 
flow rate) is limited in dependence on the required hydraulic 
pressure (torque). Consequently the maximum output of the 
electric motor can be utilized within a wide torque range to 
achieve optimized plasticizing performance.

This provides the advantage to the customer of specific grad-
uated  drive outputs for plasticizing / injection units within a 
defined range. Each unit can also be supplied with a higher 
drive output (drive output of the next higher size of unit). 

In the top power range, over 270 kW rated drive power, five 
special unit types are available. 
The top priority for these five types is not the modular system 
but individual performance customisation.



14 / 15

Tried and trusted machine controls  
geared to handle new demands 

Basic functions
-	 Switch on, 
-	 User identification, 
-	 USB interface

Settings: Clear-cut control logic
The control logic for the machine and robot support simple 
programming of an individual cycle sequence without spe-
cial programming skills. The cycle sequence for the injection 
moulding process is subdivided into separate basic sequenc-
es. These basic sequences – closing, injection and open-
ing – along with the additional subsequences are mapped to 
characteristic function icons.

“Function library“ for easier programming
Programming modules can be compiled from a comprehen-
sive “function library“. Sequences are compiled in the Se-
quence Editor by inserting or removing functions. “Drag and 
Drop“ gives users the ability to select functions from a menu 
and integrate them with the sequence for serial and parallel 
execution.  

Dialog-based customization supported
To change a parameter, users simply press the correspond-
ing dialog box on the touch screen and change the setting 
(e.g. for clamping force, closing or opening speed etc.). A 
plausibility check occurs after saving the modified data set to 
prevent incorrect settings.

Controls
Flexibly configurable keys for individual machine functions

ENGEL CC 200

New operating convenience
> 	 Standardized – intuitively logical – user controls for the 		
	 machine and robot
>  	 Continues the traditional Engel control logic, however, 
	 adapted to the world of Windows.
>  	 Uses a touch screen for input. Input can be entered via 		
	 functional graphs or keyboard pop ups
>  	 Free programming of cycle sequence via graphical icons
>  	 Large selection of interfaces to industry standard 
	 peripheral units from the PC world

For details of hardware and systems, please refer to the special 
brochure ENGEL control (EC 200 / CC 200)

New design with 
optimised user ergonomics

Standard functions mapped to fixed keyset

Intuitive
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Innovative pressure pads 
for innovative processes

Injection-compression moulding
Measurement of the tie-bar position in the pressure pads is 
the basic requirement for active position control and / or par-
allelism control, which are both required for “injection-com-
pression moulding“ process technology. After volume-filling 
of the mould cavity, the mould is closed to the final dimension 
by a defined compression stroke.

Engel offers four compression processes:
BASIC:	 for symmetric parts with large surface 
	 and central sprue
PROFI:  	 for asymmetric parts with large surface
EXPERT:	 for asymmetric parts with large surface 	
	 made of compact and foaming materials. 
ENGEL tecomelt: for asymmetric parts with large surface 
made of compact and foaming materials and additional dec-
oration.

The four packages are geared to match the requirements of 
this special process technology. Closed-loop platen parallel-
ism control during compression, closed-loop platen paral-
lelism control during injection, or compensation for tie-bar 
stretch in case of an unbalanced load, (i.e caused by an off-
center injection point) are offered. The compression stroke 
can optionally be performed and controlled during the clamp-
ing movement, and conversely controlled during mould open-
ing movement, (e.g. for foam moulding).

The ENGEL duo clamping unit with its four pressure pad cyl-
inders has the design characteristics it takes to cover a full 
range of innovative applications.

Mould parallelism test
The basis for all process technology variants* is a measure-
ment of the exact positions of all four tie-bars under clamping 
force, and during injection. In combination with the “Mould 
parallelism“ software, this allows you to compare measure-
ments with and without the injection mould and therefore to 
discover parallelism problems in the injection mould. Paral-
lelism deviations up to 0.05 mm can be detected for both 
mould-halves. Measuring during the injection process allows 
you to detect mould breathing. 

The results of the test allow you to draw conclusions about 
clamp force optimisation and improving process quality.

Position measurements are performed by high-resolution ul-
trasonic stroke transducers in the four pressure pads on the 
stationary machine platen. Deviations from the zero position 
are shown to the machine operator on screen.

*	 Processing technology variants:
	 ENGEL optimelt	 ENGEL tecomelt
  	 ENGEL glazemelt	 ENGEL dolphin

Intelligent process controls 
for safe production

Process safety thanks to ENGEL autoprotect
The “autoprotect“ software package compares preset proc-
ess conditions (set value curves) from shot to shot, and moni-
tors the process within predefined tolerances. If a deviation 
occurs, Autoprotect engages and stops the machine.

ENGEL autoprotect mould closing
autoprotect “Mould closing“ is a programme that guaran-
tees highly-sensitive mould protection. The machine learns 
the speed or (alternatively) the force profile for mould clos-
ing, and then compares the current situation with stored set 
values from shot to shot. If a deviation occurs, autoprotect 
engages and stops the machine.

ENGEL e-factory
Central computer software for logging, displaying and moni-
toring production equipment – for details see separate bro-
chure.
 

engel autoprotect injection monitoring
Detects critical dangers to the mould during the injection 
process (e.g. over or under filling of cavities) and reacts 
promptly before damage to the mould can occur. Malfunc-
tions in the injection process can be caused by technical 
failure of machine components (sensor or heating element 
breaks, problems with non-return valve, etc.) or inconsistent 
material quality.
The control system stores the reference (ideal) profile of a 
characteristic parameter of the injection process. Shadowing 
this reference profile is a tolerance range with upper and low-
er control limits which make allowance for inevitable batch 
variations and fluctuating environmental influences.

autoprotect compression
The “autoprotect compression“ programme gives you the 
ability to select and monitor clamping-side parameters rele-
vant to compression (clamping force, tie-bar position, mould 
parallelism, etc.). In addition, you can select whether moni-
toring will occur at start of injection or compression. If a de-
viation is noted, the injection process and the clamping unit 
compression stroke are immediately stopped.

autoprotect screen “Mould Closing“ autoprotect screen “Compression“ “Mould parallelism test“ screen “Compression“ screen
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01

03

02

Modular design for individual solutions

Flexibility for changing requirements
If you need flexible production, e.g. for manufacturing a 
small series of large-surface parts made of different mate-
rials, or for injection moulded parts with a high individual 
weight, Engel‘s modular design can offer you a corre-
sponding solution. Large-capacity machine injection units 
with two parallel plasticizing units of different sizes are the 
answer. The plasticizing units can be moved laterally inde-
pendently of one another. 

01  	Injection unit with two parallel, laterally adjustable, plasticizing 	
	 units – shown with minimum gap between axes

02  	Injection unit with two parallel, laterally adjustable, plasticizing 	
	 units – shown with maximum gap between axes. Each unit can 	
	 be coupled individually with the injection mould

03   Nozzle module for docking and combining two parallel
	 injection units to / with the injection mould 
	 (for operations with large shot)

This offers you the ability to run your machine as a stand-
ard machine with one unit, or in parallel operations with both 
plasticizing units running in parallel.  In this case, the injection 
mould is combined with a nozzle module and adapter plate, 
which the two injection units can dock to. This design saves 
time-consuming re-tooling on production changes, and of-
fers maximum flexibility for small series, e.g. in part develop-
ment or for mould builders.



flexible
Production cells 
made by Engel
Modular design allows complete customization
Large injection moulded parts are typically produced in auto-
mated production cells. The major factors are the weight and 
the dimensions of the injection moulded parts, but also the 
requirement to reduce tooling times on production changes. 
Experience in application technology, flexibility, and an ap-
propriate range of optional equipment are what customers 
need. Engel gives you these options.
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02

03

02

01

Wide range of automation modules
01	 Automated parts handling
Engel produces its own automation modules for part re-
moval and post-processing or packaging. The foundation for 
this is the linear robot type series (ENGEL ERC robots) – see 
also the special brochures on ENGEL robots and ENGEL 
automation tools. Special projects can be integrated at our 
Engel Automation Centres in St. Valentin / Austria, Hagen / 
Germany, and Guelph / Canada.

02	 Tie-bar retraction device
Over-sized moulds and low ceiling height in factories mean 
restrictions on normal overhead mould changes. To be able 
to change moulds quickly (in as little as 45 secs.) and with-
out removing core cylinders and slides, Engel has a “tie-bar 
retraction device“ as an optional extra. This device automati-
cally retracts one of the upper tie-bars, within the machine 
footprint (in the direction of the injection unit), saving space by 
doing so; and is easily re-engaged after setting the mould.

03	 Automated mould change
For large, heavy moulds production changes are typically 
time-consuming. The large number of media connections 
makes it important for operating staff to be alert. To acceler-
ate the mould change process and avoid error, Engel has a 
variety of automation equipment, e.g. mould transport and 
changing systems, high speed mold mounting systems, and 
manually operated or automated modular platens for  the 
quick connection of media.

Hydraulic tie-bar retraction device – tie-
bar retracted / mould change position

The tie-bar retraction device facilitates fast 
mould changes – tie bar engaged
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Manufacturing-plant by Plastic Omnium Auto Exterior s.r.o.-Lozorno / SlovakiaManufacturing-plant by Mobis / Zilina-Slowakei

Production on three continents – 
supplying the world

Engel large-capacity machines in production globally
For more than 30 years, Engel has built injection moulding 
machines with clamping forces of over 4,000 kN. The first 
machines had toggle lever clamping units with a clamping 
force of 35,000 kN. As demand for large-scale parts contin-
ued to increase, the machine series was extended in 1990 via 
hydraulic pressure-pad machines with three-platen clamping 
units. When hydro mechanical, two-platen clamping units 
were introduced to the ENGEL duo series in 1994, three-
platen machines were gradually replaced by space-saving 
two-platen machines. 
The paradigm change is now completed. The ENGEL duo 
series covers a clamping force range of 6,500 to 55,000 kN.

With their small footprint and comprehensive range of mod-
ular options, the ENGEL duo series is the right choice for 
industries where economic production of large-scale parts 
is a major focus – from the automobile industry, through to 
the manufacturing of large-scale containers, pallets, garden 
furniture or pipe fittings. 
The success of the ENGEL duo series is demonstrated by 
the fact that the 1000th machine was delivered in June 2005. 
And let‘s not forget that the ENGEL duo series is not only 
suitable for one-component standard production, but also a 
technological base for multi-component production or spe-
cial application technologies. (See the separate ENGEL com-
bimelt brochure for details)

Plant planning and project management
As we manufacture a full range of injection moulding equip-
ment and automation technology, Engel can offer you a 
complete portfolio of plant planning and project management 
services. Our services range from facility planning, capacity 
planning, logistics planning for internal processes, through to 
planning for media supplies and operator training. We will be 
happy to provide you a quote for these services on request.

Engel large-capacity machines are manufactured at Engel 
facilitie in Europe (St.Valentin / Austria), Asia (Shanghai / VR 
China) and the USA (York / Pennsylvania), and distributed via 
a network of subsidiaries and partners in some 90 countries 
worldwide. Engel is always close by.


