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e-motion

>>  Noth ing in the wor ld is  as strong
as an idea whose t ime has come. <<   V ictor  Hugo (Novel ist )

Innovat ive in ject ion molding technology



2

ENGEL E-MOTION.
Micro parts,  precision and speed.

Mechanical  precis ion parts

Packaging components
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Al l -e lectr ic dr ive technology
opens up new possib i l i t ies.
Smal ler,  l ighter,  faster,  greater  precis ion,  improved
reproducibi l i ty – these are the demands being placed
on an ever increasing number of  new products and
thei r  components.  These demands necessi tate the
use of  complete ly new manufactur ing technologies.
In the f ie ld of  in ject ion mold ing,  th is means ut i l iz ing
the potent ia l  of  a l l -e lectr ic dr ive technology.  Engel ´s
new range of  E-Mot ion in ject ion mold ing machines,
which feature th is technology,  enable p last ics
processors to meet these exact ing demands.

High-precis ion micro parts
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ENGEL E-MOTION.
The machine series for the most exacting requirements.

ENGEL E-MOTION 80 /  60 US

E-MOTION 60 US

E-MOTION 110 US

E-MOTION 165 US

E-MOTION 200 US

E-MOTION 200 T US

E-MOTION 250 T US

E-MOTION 310 T US

E-MOTION 385 T US**

Avai lable screw diameter in mm per inject ion unit

Inject ion units *

Clamping units

* international type-size designation, calculated from:
    max. swept volume [cm3] x max. injection pressure in [bar] / 1000

** In development
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…
A whole ser ies
for  the h ighest demands.
Engel injection molding machines featuring al l-electr ic
dr ive technology are now avai lable in a range of
c lamping forces f rom 60 to 310 US tons (up to 385
US tons in the near future) .  In the lower c lamping
force range, up to 200 US tons, four sizes of clamping
uni t  are offered, a l l  of  them featur ing automat ion-
f r iendly t iebar less design,  whi le a t iebar c lamping
unit  of new, innovat ive design is offered in the upper
c lamping force range.

E ine ganze Baure ihe
für  hohe Ansprüche.
Common to a l l  machines is  the concept of  the
compact in ject ion uni t  wi th short-design double
spindle dr ive.

Options:
Al l  un i ts are a lso avai lable in a “High Speed”
vers ion (h igher in ject ion speed).
ENGEL X-MELT can be used in conjunct ion with
a l l  in ject ion uni ts up to s ize 440.

ENGEL E-MOTION 940 /  310 T US
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ENGEL E-MOTION.
Toggle clamping unit  with t iebars for high clamping force.

See next page for detai led i l lustrat ions >>
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ENGEL E-MOTION – the machine for the most exact ing requirements:

> The ENGEL E-MOTION machine system is the a l l -e lectr ic complement and 
alternative to the service-proven ENGEL VICTORY series of hydraul ic injection
molding machines for cases where special demands are made on the product
or the product ion process.

> The ENGEL E-MOTION ser ies of  machines is  part icu lar ly  su i table for
appl icat ions in which certa in requirements – such as universa l  appl icat ion 
for  the smal lest  shot weights,  fast-cycl ing parts or  standard parts,  extreme
reproducibi l i ty, low energy consumption and negl igible emission – take priority.

> The ENGEL E-MOTION machine concept combines the advantages of  the 
t iebar less c lamping system with those of  the t radi t ional  yet  complete ly 
modernized toggle clamping system and is also ful ly compatible with anci l lary
equipment,  such as p last ic iz ing uni ts and automat ion per iphera ls.

> Shorter cycle t imes for high productiv ity due to a decentral ized drive concept.
Min imized non-product ive t imes through para l le l  operat ion of  indiv idual
e lectr ic dr ives.

> The ENGEL X-MELT technology module operates only in conjunct ion with the
al l-electr ic ENGEL E-MOTION inject ion system. X-Melt converts the E-Motion
machine into a h igh-precis ion expansion in ject ion mold ing machine for  the 
smal lest  of  shot weights and the th innest of  wal l  th icknesses.
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Tiebarless clamping unit .

Tiebar clamping unit .

01
Five-point toggle clamp with
maintenance-free,  servo-actuated
crank dr ive for fast opening and
closing

04
Detai l  v iew of moving platen of box-
type design running on double
guideway with low-fr ict ion precis ion
l inear bearings – for absolutely gentle
handl ing of the mold

02 / 03
Detail view of moving platen with mold
height adjustment mechanism (02) and
ejector dr ive via servo motor and two
recirculat ing bal l  screws (03)

01 / 02
Detai l  v iew of four-t iebar adjust ing
system with sunwheel  and electr ic
motor (02) and central  servo drive for
toggle mechanism (01)

04
Detai l  v iew of moving platen of box-
type design running on double
guideway with low-fr ict ion precis ion
l inear bearings – for absolutely gentle
handl ing of the mold

03
Five-point toggle with direct spindle
dr ive on crosshead for fast opening
and closing

05
Moving platen of box-type design
running on double guideway with
precis ion l inear bear ings.
The t iebars do not perform a guiding
funct ion – they serve purely for force
transmission
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ENGEL E-MOTION.
Tiebarless clamping unit  in the lower clamping force range.
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01

05
The quick barrel  change system is standard.
Barrels and screws are ful ly compatible with the
ENGEL VICTORY ser ies of  in ject ion molding machines

09
Detai l  v iew of servo dr ives for screw rotat ion and
screw advance. Screw advance is performed by a
double spindle dr ive

08
Ful l  v iew of a l l -e lectr ic,
compact-design in ject ion unit

06 Drive for contact pressure stroke via two diagonal  
spindles and electr ic motor

07 All l inear movements are performed on linear bearings
with machine-tool  precis ion

10 Central  connect ing box
for accessory equipment

The inject ion unit .

11
Maintenance free,  patented “measur ing membrane” (01)
for indirect melt pressure metering integrated in the screw
suspension. The principle: Pressure on the screw expands
the membrane. The elast ic deformation corresponds with
the pressure level
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ENGEL E-MOTION.
The machine system in detai l :  the clamping unit .

The c lamping uni t .
With in i ts  product range of  a l l -e lectr ic in ject ion
molding machines, Engel offers two concepts with
system-speci f ic  advantages:  the part icu lar ly
automat ion-f r iendly,  t iebar less c lamping system
for c lamping forces up to 200 US tons and the
newly designed toggle c lamping system for  the
higher range of clamping forces up to 385 US tons.

The t iebar less c lamping uni t .
The E-Motion tiebarless clamping system comprises
the fo l lowing main components:

-  C-f rame uni t  consist ing of  power f rame (01)
and guide f rame (02)

-  Spacer p lates /  p latens (03)
-  F lex-L ink (04)  between power f rame
  and stat ionary p laten
- Moving p laten guide (05)
-  F ive-point  toggle c lamp (06)
-  Combined crank dr ive and servo motor (07)

Concept.
The opt imum interact ion of  the power and guide
frames ensures per fect  force equi l ibr ium and
opt imum dynamic stabi l i ty.  The combinat ion of
toggle c lamp and h igh-performance servo-motor
dr ive makes dry cycle t imes of approx. 1.3 seconds
possib le.  A l l  system components which per form
l inear movements run on precis ion l inear bear ings
on the inner guide f rame, thus g iv ing machine-tool
precis ion in cont inuous operat ion,  i r respect ive of
the load appl ied by the weight of  the mold.
High-resolut ion measur ing and contro l  systems
(s ine-cosine t ransmit ters in the three-phase servo
motors)  ensure reproducib i l i ty  of  machine
movements within precision tolerances. Clamp force
measurement is  contro l led by means of  external
pressure t ransducers.
Enlarged platens (B-platens)  are standard and
can accommodate large or awkwardly s ized molds,
thus permit t ing opt imum ut i l izat ion of  machine
capaci ty.
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The t iebar c lamping uni t .
The E-Motion t iebar clamping system comprises the
fo l lowing main components:

- Base frame (01)  with precis ion l inear guides (02)
for  the moving p laten

- Three-platen t iebar c lamping uni t  wi th
f ive-point  toggle c lamping system (03)

- Toggle dr ive v ia bal l  screw spindle (04)  and
servo motor (05)

- Four-t iebar adjustment v ia e lectr ic motor for  
adaptat ion to mold height (06)

-    E jector uni t  actuated v ia servo motor and bel t  
dr ive running on two bal l  screw spindles (07)

Concept.
The E-Mot ion toggle c lamping uni t  un i tes the
advantages of  toggle c lamping systems with and
without t iebars. The four-t iebar system – the t iebars
do not perform a guiding funct ion, but serve purely
for  force t ransmiss ion – ensures an absolute ly
balanced f low of  forces,  whi le the toggle c lamping
system performs the required dynamic movements
for  dry cycle t imes as short  as 1.6 seconds.
As in the case of  the t iebar less machine,  the low-
fr ict ion p laten guides run on precis ion l inear
bear ings,  thus g iv ing machine-tool  precis ion in
continuous operation, irrespective of the load applied
by the weight of  the mold.  This low-fr ict ion act ion
is an absolute prerequis i te for the gent le c losing of
the moving p laten to prevent damage to the mold.

High-resolut ion measur ing and contro l  systems
(s ine-cosine t ransmit ters in the three-phase servo
motors)  ensure reproducib i l i ty  of  machine
movements wi th in precis ion to lerances.
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ENGEL E-MOTION.
The machine system in detai l :  the inject ion unit .

The in ject ion uni t .
Engel  in ject ion uni ts are d ist inguished by the i r
compact design.  This wel l -proven design concept,
which is based on a compact twin-dr ive system for
the inject ion stroke, is also the basic concept of the
electr ica l ly  dr iven in ject ion uni ts.  The indiv idual
structural  units are mounted on a carr iage with four
plates running on precis ion l inear bear ings (01 ) .

The in ject ion stroke is  per formed by a servo motor
(02 )  which dr ives two rec i rcu lat ing bal l  screws v ia
zero-backlash toothed bel ts.  This dr ive concept
ensures fast ,  instantaneous movement.  Screw
rotat ion is  effected by a second servo motor (03 ) .
The outstanding work ing precis ion of  the in ject ion
uni t  is  due not least  to the innovat ive method by
which the pressure of  the melt  is  measured.
Measurement takes place direct ly behind the screw
by means of  a pressure t ransducer which is
integrated in the screw dr ive and hence unaffected
by any d isturb ing inf luences.

The nozz le contact stroke is  per formed by two
paral le l-act ing, tota l ly  enclosed dr ive spindles (04 )
dr iven by an e lectr ic motor.  The in ject ion uni ts
have been designed for an opt imum combinat ion of
h igh in ject ion capaci ty and h igh in ject ion pressure
(see data sheets) .  Every in ject ion uni t  is  ava i lab le
in a choice of  two performance categor ies:
“Standard” or  “High”.

Certa in t r ied-and-tested features,  such as the
cy l inder swing-out fac i l i ty  g iv ing easy access for
maintenance, or the standard quick-act ion cyl inder
mount ing system, have been reta ined.
Engel  barre ls and screws belonging to Engel
hydraul ic machines can a lso be used on Engel  a l l -
e lectr ic machines. No modi f icat ions are necessary.

ENGEL E-MOTION in ject ion uni ts make complete ly
new appl icat ions possib le – especia l ly  when used
in conjunct ion with the ENGEL X-MELT technology
module for  the product ion of  microprecis ion and
th in-sect ion parts.
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Concept.
Designed for  use exclus ive ly in conjunct ion with
ENGEL E-MOTION in ject ion uni ts f rom s ize
EM 80 / … to s ize EM 440 / …, the ENGEL X-MELT
technology module converts the standard machine
into a microprecis ion in ject ion mold ing machine.
The necessary functional precision is largely ensured
by the innovat ive melt  pressure measur ing system.
This compr ises a pressure t ransducer located
direct ly  behind the screw – where i t  is  unaffected
by disturbing inf luences – as an integral  part  of  the
screw dr ive.

ENGEL X-MELT begins where convent ional in ject ion
molding reaches i ts  l imi ts of  per formance. Shot
weights current ly  range f rom 20 g down to 0.1 g,
with wal l  thicknesses of between 0.1 mm and 1 mm.

A system prerequis i te is  an exact ly  posi t ionable
plast ic iz ing screw such as that  featured on the
ENGEL E-MOTION t iebar less machine system.

Funct ion.
ENGEL X-MELT ut i l izes the compressib i l i ty  of  the
melt  as an energy store.  The melt  is  p last ic ized in
the space in front of the screw and then compressed
by the p iston- l ike act ion of  the screw. Immediate ly
upon the needle va lve nozz le opening, the melt
“explodes” into the cavit ies. X-Melt permits molding
of the th innest of  cross-sect ions and smal lest  of
parts wi th extremely h igh precis ion and
reproducib i l i ty.

ENGEL X-MELT.
Applicat ion technology for the highest precision.
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ENGEL CC 200.
The ult imate in machine control  and network communication.

ENGEL CC 200: The new standard
for machine and robot.
Highl ights:
- Uni form, intu i t ive user inter face

for machine and robot.
- Features t radi t ional  Engel  operat ing logic,  but 

adapted for  use with W indows software.
- Alphanumer ic or  graphic data input possib le.
- Sequence programming us ing modular  system 

based on standard sequences.
- Free programming of  specia l  sequences.
- Wide range of interface options for commercial ly

avai lable PC hardware.
- Possib i l i ty  of  off l ine programming on PC 

considerably reduces set-up t imes.

- Act ive and passive communicat ion
possib le v ia Internet

Concept.
The CC 200 machine contro l  is  a decentra l ized,
high-speed communicat ion system conf igured with
modular hardware units. The nucleus of the system
is the PC technology-based h igh-performance
processor wi th TFT display and touch screen.
The CC 200 system unit  can be combined with the
RC 200 robot contro l .  CC /  RC 200 is the centra l
unit  for the operat ion and control  of  a l l  automation
per iphera ls.  Qual i ty  assurance and stat ist ica l
eva luat ion data are possib le as standard.

Hardware.
- 12.1” color  TFT with touch screen inter face
- Processor:  Inte l  Pent ium I I I  /  500
- 32 MB RAM for up to 600 mold parameters
- 1 off  Compact f lash s lot  – f ront s ide
- 1 off  Compact f lash s lot  – rear s ide
- Chipcard reader – f ront s ide*
- 2 off  USB ports
- 1 off  Ethernet inter face – rear s ide
- 2 off  SIM card carr iers
Standard interfaces:
  -  USB ports for  pr inter,  keyboard,

CD-ROM, DVD
  -  Ethernet for  centra l  computer

and remote maintenance
- CAN bus for  sensor /  actuator funct ions

*) The chip card is the “ignit ion key” for the machine operating
system. As many as 15 pr iv i leged access leve ls can be
selected for  d i fferent personnel  – f rom machine operators
through to serv ice technic ians.
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03

02

. Automation – the complete avai lable range.

03 ENGEL  ER-HLI l inear robot
The t iebar less machine concept affords the robot 
arm unrestr icted lateral access to the mold, as there
is no upper t iebar to negotiate. This permits a simple
design of robot and a saving of space and costs. As
the demolding robot and the del ivery conveyor can
be ful ly integrated in the machine safety guard, a 
standard product ion cel l  can be suppl ied complete
with robot and conveyor ex works.

Engel  Canada Automation Group offers a fu l l  
range of a l ternat ive automation faci l i t ies,  such as 
ENGEL ERC robots and Engel  sprue pickers.

01 Magnetic platen
Close-up of opt ional  h igh-speed mold clamping 
system using magnetic platens. The magnetic platens
are adaptable modules with electr ical  supply and 
safety systems which can be integrated into the 
machine system via interfaces

02 Drive unit  for hydraul ic core pul ler
So as to ensure ful l  compatibi l i ty with convent ional
in ject ion molds, Engel  offers a hydraul ic dr ive unit  
for  actuat ing hydraul ic funct ions. This unit ,  which 
can be integrated into the machine system, is 
avai lable in two basic s izes.  I t  is  connected to the 
machine by means of high-speed coupl ings.
As a further option, one drive unit can be coupled to
several  machines
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ENGEL E-MOTION.
Special  machines for special  products.

Product ion cel l  with three ENGEL E-MOTION 80 /  60 US machines
for  the manufacture of  microprecis ion components for  the communicat ions industry,  e.g.  components
for  DVD readers or  loudspeaker components for  mobi le te lephones.  Mass product ion of  these parts
was possible only through a combinat ion of ENGEL X-MELT technology and the high precis ion afforded
by ENGEL E-MOTION machines.

Photo: HTP High Tech Plast ics AG,
Neudörf l ,  Austr ia

Lens holder for DVD Player
The mold ing weighs just  50 Mi l l igrams and
consists of  LCP with 30 % (weight )  short  g lass
f ibers.  A precise ser ia l  product ion can only be
achieved with the appl icat ion technology X-Melt .

Control led part  take out
with handl ing robot
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Product ion Cel l  based on an ENGEL E-MOTION 80 /  60 US
for  the large volume product ion of  h igh precis ion components made f rom mater ia l
TPU. In order to guarantee a control led part take out, the production cel l  is equipped
with a handl ing robot and a part  conveyor.

BLUMOTION-Lamel la
i s  a centra l  e lement of  a shock absorber uni t ,  which
is insta l led in k i tchen uni ts to ensure the soft  and
quiet  c los ing of  doors and drawers.

Control led part  take out with handl ing robot

Photo: Jul ius Blum GmbH,
Hoechst,  Austr ia

Dimensions in a narrow to lerance range are
decis ive for  the funct ion of  the fu l l  assembly.
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Small  and medium-sized machines

ENGEL VICTORY

ENGEL E-MOTION

Large-size machines

ENGEL DUO / CLASSIC

Special  appl icat ions

ENGEL COMBIMELT

ENGEL INSERT

ENGEL ELAST /  L IM

ENGEL macPET

Integrat ive technology

ENGEL ROBOTS

ENGEL PRECISION MOULDS

ENGEL CC 200

Applicat ion technology

ENGEL APPLICATION TECHNOLOGY

Foammelt ,  F lu idmelt

Tecomelt ,  F ibermelt

Services

ENGEL TRAINING

Summary

ENGEL SCOPE OF PRODUCTS

Language

german

engl ish

french

i ta l ian

spanish

ENGEL NORTH AMERICA: www.engelmachinery.com

Mexico:   Engel  de Mexico S.A. de C.V.
Mexico Ci ty,  Mexico 11230
te l :  52 555 399 8999
fax:  52 555 399 2649
e-mai l :  engelmexico@engel-ec.com

USA:   Engel  Machinery Inc.
York,  PA, 17402
te l :  717 764 6818
fax:  717 764 0314
e-mai l :  usasales@engel-ec.com

Canada:   Engel  Canada Inc.
Guelph, Ontar io,  N1K 1C2
te l :  519 836 0220
fax:  519 836 3714
e-mai l :  sa les@engel-ec.com




