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>>  To achieve the possib le,  one has to keep
try ing the impossib le.  <<   Hermann Hesse (german novel ist  and Nobel  pr ize winner )
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combimelt
Innovat ive in ject ion molding technology
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ENGEL COMBIMELT.
Innovation through combination.
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The whole is  a lways greater
than the sum of  i ts  parts.
Alloys, mixtures, mergers, fusions, blends, symbioses,
jo int  ventures – a l l  are combinat ions of  one k ind or
another,  and a l l  of  them test i fy ing to the fact  that  i t
is  better  to jo in forces than to go i t  a lone.
Combinat ions uni te indiv idual  propert ies to form a
more advantageous whole,  for  uni ty is  st rength.
ENGEL COMBIMELT technology,  which is  based on
this pr incip le,  embraces a l l  the known techniques of
producing mult i -component in ject ion molded parts
f rom plast ics,  featur ing d i fferent propert ies and/or
colors or f rom completely di fferent types of mater ia l .



4

b  Assembly molding

Component assembly
By select ing mater ia ls  which do not adhere to one
another,  i t  is  possib le to produce art icu lated parts
– knuckle jo ints,  for  example – assembled in the
mold,  thus waiv ing the need for  downstream
assembly.

Assembly mold ing of
seals and gaskets
Special  r ig id/f lexible composites, e.g. combinat ions
of  thermoplast ic polymers wi th thermoplast ic or
convent ional  e lastomers,  can display an extremely
h igh strength bond without any need to coat the i r
mat ing sur faces with coupl ing agents.
Rubber/thermoplast ic composi tes,  which are used
in cases where low weight and f reedom from
corros ion are of  the utmost importance, are rapid ly
replac ing rubber/meta l  composi tes.  A s imi lar ly
important area of  appl icat ion is  the in-mold f i t t ing
of seals and gaskets. Thermoplast ic e lastomers are
used as seal ing mater ia ls  in most cases.

a  Composite molding

Sequent ia l  mold ing
This process, which also includes multi-color injection
molding, involves the sequential  addit ion of di fferent
plast ic components.  I t  is  used, for  example,  for  the
mass-product ion of  contro l  e lements,  such as keys
and pushbuttons,  incorporat ing abras ion-res istant
back- l i t  symbols molded f rom translucent ly
p igmented plast ics.
Another typica l  example is  the mult i -component
in ject ion mold ing of  rear l ight  covers,  featur ing
di fferent ly  colored segments.

Overmold ing
This process is  used, for  example,  when handles
and f inger gr ips on equipment housings have to be
prov ided with a soft ,  non-s l ip cover ing.
This is  done by overmold ing the thermoplast ic part
wi th an e lastomer.

Co- in ject ion
Also known as sandwich mold ing,  th is process can
be used for  the product ion of  mult i - layer parts
(usual ly three layers) and involves separate in ject ion
of  the sk in and core melts.
The two outer  sk ins prov ide the part  wi th a h igh-
qual i ty surface f in ish, whi le the reinforcing mater ia ls
in the centra l  core improve the part 's mechanica l
and heat-resistant propert ies. The use of reclaim for
the core can help to reduce costs considerably, and
a foam core reduces weight.

ENGEL COMBIMELT.
The process at a glance.

ENGEL COMBIMELT technology embraces a l l
the var ious types of  in ject ion mold ing
processes for  the product ion of  composi te
parts f rom thermoplast ics,  e lastomers and
thermosets.

These mult i -component in ject ion mold ing
processes can be divided into two main groups,
according to the intended funct ion of  the
molded part :

a   composi te mold ing
b   assembly mold ing
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The achievable tens i le st rength and shear forces
between the bonding sur faces are dependent on:

-  the mater ia l  combinat ion
- the process and the process control system used
- the part  geometry

The t ime avai lable for  forming an int imate bond
between the component materials is extremely short.
This means that ,  i r respect ive of  the anchor ing
mechanisms in the mater ia ls  ( inter locking act ion of
the molecules or chemical react ions), free molecular
movement must be present in the contact surfaces.
Thus, the important parameters here are the tempe-
rature of  the contact sur faces and the crysta l l iza-

Material  combinations – suitabi l i ty and bond strength.

t ion or glass transit ion temperatures of the mater ials
to be joined together. Further factors inf luencing the
strength of  the bond are addi t ives and f i l lers,  and
also speci f ic  condi t ions of  use.  I t  is  possib le to
modi fy the adhesion behaviour of  certa in mater ia ls
by means of  compat ib i l izers.  The table below
provides an overv iew of  the achievable bond
strengths of  var ious mater ia l  combinat ions.  In the
case of combinat ions of incompat ib le mater ia ls,  i .e.
mater ia ls  which do not readi ly  bond together,  the
connect ion must be effected mechanica l ly,  through
a posi t ive inter lock,  for  example.  In-mold assembly
techniques ut i l ize such incompat ib i l i ty  for  the
product ion of  ar t icu lated jo ints.
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01 Mobi le te lephone housings sequent ia l ly
molded in two colors.

02 The rotary table is a standard opt ion which
is avai lable on every Engel  in ject ion molding
machine. A special  rotary coupl ing permits the 
unrestr icted supply of  media (heat ing-cool ing
medium, electr ical  wir ing,  hydraul ic oi l )  to 
the in ject ion mold.

Mode of  operat ion
The rotary table system is the one most f requent ly
used with the Combimelt process. It is used for both
overmolding and sequential  molding processes. The
moving platen of  the machine is  equipped with a
rotary module.  The stat ionary mold hal f  has two
di fferent mold cav i t ies,  whi le the moving mold hal f
has two ident ica l  cav i t ies.  Af ter  the f i rst  in ject ion
operat ion in stat ion 1, the rotary table turns through
an angle of  180 degrees and t ransfers the preform
to the second, larger cav i ty  in the stat ionary mold
hal f .  The empty space between the preform and the
cavi ty wal l  is  now f i l led with the second mater ia l .
The rotary table is  rated for  a l ternat ing rotat ion
through an angle of  ±180 degrees. A specia l  rotary
coupl ing permits the unrestr icted supply of  media
to the injection mold. As the rotary table is an integral
part of the injection molding machine, it can be used
for severa l  molds.  Rotary tables are avai lable wi th
up to 4 indexing posi t ions.

01

ENGEL COMBIMELT.
Rotary table system – with vert ical  rotary module.
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Mode of  operat ion
An ideal  so lut ion for  the product ion of  large – and
especia l ly  for  long – parts,  is  the use of  the large-
capacity ENGEL DUO (two platen) in ject ion molding
machine. The machine is used in conjunct ion with a
rotary module, mounted on a s l id ing carr iage ins ide
the clamping unit ,  and an in ject ion unit  mounted on
each platen.
For such appl icat ions,  the combinat ion of  the
horizontal rotary module and the cube-shaped central
part  of  the in ject ion mold makes better  use of  the
avai lable space between the t ie-bars than is possible
with a rotary table system.
What is part icular ly advantageous about this system
is that  the two in ject ion uni ts are mounted on the
two opposi te p latens.  This permits a s imple design
of the centra l ,  moving part  of  the mold and waives
the need for  a compl icated hot runner system.
This system is part icu lar ly  su i table for  large-area
parts wi th integra l ly  molded seals or  gaskets (e.g.
car window panes) .

01 Car headl ight lenses.

02 Combined with two injection units mounted on both
platens and a hor izontal  rotary module integrated 
into the clamping unit ,  the ENGEL DUO machine 
provides the basis for the reversing sl ide system.

03 The horizontal rotary module carries the central part
of  a double-dayl ight (stack)  mold.
The combination of the horizontal rotary module and
the cube-shaped central  part  of  the in ject ion mold
permits opt imum ut i l izat ion of  the avai lable space
between the t iebars. As the central part of the mold
can revolve in steps of 90 degrees, i t  affords 
optimum access for insert-placing and parts-removal
robots.  As in the case of any standard double-
dayl ight (stack)  mold,  the central  part  of  the mold
is kept in a central  posit ion,  in re lat ion to the 
platens, during the opening and closing movements
of the clamping unit  by means of a posit ively 
actuated hydraul ic control .

01 02

03

ENGEL COMBIMELT.
Reversing sl ide system – with horizontal  rotary module.
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01 Precis ion closure with integrated seal
for medical  apparatus.

02 Process stage 1:  in ject ion molding of basic part  
          (preform)

Process stage 2:  Transfer of  preform to stat ion 2
          and in ject ion molding of seal

03 The ” index plate” is normal ly an integral  part  of  the
mold. After each in ject ion operat ion, the index 
plate moves out of  the ”parent” mold,  rotates 
together with the part,  and then moves back into the
mold in readiness for the next in ject ion operat ion. 
The system is l imited in terms of s ize by the 
maximum part  weight that can be handled by the 
index plate.

Mode of  operat ion
With the index p late system, the rotat ing and
transfer  funct ions are integrated in the mold.  This
system must be used in cases where the second
component mater ia l  is  to be molded onto both
s ides of  the preform (moving mold hal f  and f ixed
mold hal f ) .  To th is end, the preform, af ter  being
molded in stat ion 1, must be transferred to stat ion
2, overmolded on one s ide,  rotated, and then
overmolded on the other. This is done by means of
a so-cal led index plate in the mold, which removes
the part ia l ly  molded part  f rom the cavi ty,  rotates i t
and replaces i t .
The dr ive of  the index p late is  integrated into the
mold and adapted to the actual  mold ing
requirement.  The index p late system affords the
greatest possible scope for combining two or more
mater ia ls  in a molded part .

03

01

ENGEL COMBIMELT.
Index plate system – for unl imited scope.
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Mode of  operat ion
This process is used primari ly in cases of appl ication
where composi te in ject ion mold ings have to be
combined with awkwardly s ized or shaped inserts
or where the use of  a rotary table or  index p late
system would necessitate the use of a disproport io-
nate ly large c lamping uni t .

The transfer system is also used instead of the index
plate system when the preform cannot be held by
an index p late because of  i ts  geometry.
A handing robot is  used for  t ransferr ing the parts
from cavity 1 to cavity 2. The transfer operat ion may
take place either in the same mold, without any need
for rotat ion,  or  between two adjacent in ject ion
molding machines.  Vert ica l  rotary-table indexing
machines with workpiece hold ing f ix tures are a lso
used in specia l  cases.

01 Typical  example:  screwdriver combining insert  with 
two-component in ject ion molded part .

02 The transfer of  molded parts is possible not only 
between two adjacent in ject ion molding machines 
but a lso on just one machine, such as an ENGEL 
INSERT rotary-table machine (see ENGEL INSERT 
brochure)  equipped with 2 or 3 in ject ion units.  The 
combined operat ion of two Combimelt-equipped 
inject ion molding machines, each equipped with two
injection units, readily permits the production of four-
component parts.

01

Transfer system – for smal l  batches and special  solut ions.
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Mode of  operat ion
With the in-mold s l ide method, the cav i ty  area of
the second mater ia l  is  sealed off  by hydraul ica l ly
actuated s l ideable inserts or  lock ing s l ides,  which
are opened af ter  in ject ion and in i t ia l  cool ing of  the
f i rst  mater ia l .  In contrast  wi th the other methods,
in ject ion of  the second mater ia l  is  not done
simultaneously,  but sequent ia l ly  wi thout opening
the mold.
With no need to t ransfer  parts,  and with a less
complex mold construct ion,  th is method may be
economical ly  v iable for lower volume product ion, in
spite of  the longer cycle t imes general ly  associated
with th is method. Also,  the more compact mold
construct ion a l lows – in some cases – the use of
smal ler machines. The feasibi l i ty of the in-mold sl ide
method is heav i ly  dependent on part  des ign.

01 Air  duct with molded-on seal .

02 Photo on left :  in ject ion mold for two-component 
in-mold sl ide method.
Sl ide in closed posit ion for in ject ion stat ion 1.
Photo on r ight:  Sl ide in open posit ion,  
permitt ing in ject ion of  second component.

03 The use of the in-mold sl ide method for sequent ia l  
mult i-component in ject ion molding necessitates 
close col laborat ion between product designers and
appl icat ion engineers.  The design of the molded 
part  must permit  economical ly eff ic ient use of the 
in-mold sl ide method, notwithstanding i ts inherent 
complexity.

01

03

ENGEL COMBIMELT.
Sliding spl i t  system – Combimelt  without transfer of parts.
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Mode of  operat ion
The co- in ject ion process is  used – in cases where
mult i layer parts are a possib le a l ternat ive – e i ther
for reasons of cost (use of recla im as core mater ia l )
or  for  the sake of  funct ional i ty  ( internal  st rength
combined with h igh-qual i ty  sur face f in ish) .  For th is
appl icat ion,  Engel  offers an equipment module for
mounting on an inject ion molding machine equipped
with a second, vert ical ly arranged injection unit. This
module consists of  a specia l  co- in ject ion nozz le
which connects the two in ject ion uni ts.  The nozz le
feeds the melt  streams v ia forced feed mechanisms
in such a way that  a def ined part ia l  f i l l ing of  the
mold cavity takes place with the ”skin material” prior
to inject ion of the core mater ial ,  v ia the same gat ing
system. Thus, one material is injected into the other.
The already solidif ied outer layers of the skin material
cannot be d isplaced and thus complete ly encloses
the core mater ia l .

01 Two-component screwcap (v i rgin mater ia l  for  outer 
skin,  reclaim for core)

02 The ENGEL COMBIMELT co-inject ion process 
produces a mult i layer composite by feeding different
streams of melt  through the same nozzle.
The mold does not normal ly di ffer  f rom a standard 
type of in ject ion mold.
I t  is  not equipped with rotary modules.

Partial fi l l ing with component 1 (skin material)

Part ia l  f i l l ing with component 1 (c losing of skin)

Simultaneous fi l l ing with both components

Partial fi l l ing with component 2 (core material)

01 02

Co-inject ion – for sandwich and mult i layer parts.
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ENGEL COMBIMELT.
Inject ion unit  combinations in ”L” arrangement.

01 By reason of the simple design of their clamping units,
t iebar less in ject ion molding machines are ideal  for  
use in conjunction with ENGEL COMBIMELT injection
modules.

02 Combimelt  in ject ion modules are avai lable for the 
ent i re range of Engel  in ject ion molding machines – 
including large-capacity ENGEL DUO machines.

In ject ion uni ts in ”L” arrangement
Inject ion unit  combinat ions in the ”L” arrange-
ment afford free access to the plasticizing unit.
The nozz les can be centred by means of  a
crank mechanism for coupling to the stationary
and moving platens. ”L” combinat ions can be
ut i l ized on any desi red s ize of  in ject ion uni t ,
and on a l l  bas ic machine models.

The machine equipment packages for the Combimelt
mult i -component in ject ion mold ing process are
genera l ly  of  modular  construct ion and compr ise of :

-  in ject ion units from Engel's ent i re range of models
- dr ive modules – hydraul ic and e lectr ic
- CC 100 control system: the integrated mult i-tasking

Mult imaster  system permits the contro l  of  t ime-
cr i t ica l  para l le l  processes in many Combimelt  
appl icat ions,  wi th just  one contro l  system. Using
the standard ENGEL MICROGRAPH PLUS software,
the contro l  system displays the process curves of
a l l  in ject ion uni ts s imultaneously,  and in real  t ime,
on a h igh-resolut ion VDU.

- rotary-table uni ts,  ava i lab le in d iameters of  up
to 2 metres

Combimelt  in ject ion molding machines are avai lable
in a wide range of  standard conf igurat ions.  Non-
standard vers ions can a lso be suppl ied for  specia l
requi rements – p lease inqui re.

02

01
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Combined horizontal  and vert ical  inject ion units

Vert ica l  in ject ion uni t
Vert ical  in ject ion units are mounted above the
stat ionary p laten on a moving carr iage.  When
the mold has to be changed, the vert ica l  in-
jection unit can be pushed back in the direction
of  the hor izonta l  in ject ion uni t .  Th is feature
also permits easy and accurate center ing of
the in ject ion nozz le over the gate.

Machines featur ing combined hor izonta l  and
vert ical injection units can be readi ly converted
for co-inject ion. With this in mind, the rai ls for
the moving carr iage are extended towards the
hor izonta l  un i t ,  permit t ing connect ion of  the
vert ica l  uni t  wi th the hor izonta l  uni t  by means
of the specia l  co- in ject ion nozz le.  This co-
inject ion arrangement has proved ideal for use
on smal l  and medium-sized machines.

01 Smal l  Engel  t iebar less machine with vert ical  
in ject ion unit .

02 Tiebar less in ject ion molding machine with a 
clamping force of 660 tons – the largest t iebar less 
machine which can be equipped with a vert ical ly 
posit ioned second in ject ion unit .

03 Vert ical  in ject ion unit  coupled with co-inject ion 
nozzle.  (A standard opt ion for two-component 
in ject ion molding) .

02

03

01
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ENGEL COMBIMELT.
Inject ion units in ”piggyback” arrangement.

”Piggyback” in ject ion uni t
The piggyback inject ion unit ( i .e. second injec-
t ion uni t  posi t ioned above the main in ject ion
uni t )  const i tutes a space-sav ing solut ion for
an automated Combimelt  product ion machine
with a handling robot mounted on the stationary
platen.  The second uni t  is  posi t ioned at  an
angle above the main unit.  Both inject ion units
move  in para l le l ,  ensur ing a constant ly  equal
d istance between nozz les regardless of  the
respect ive depths of  insert ion.

The upper in ject ion uni t  is  equipped with an
addit ional contact pressure unit  which permits
independent nozz le retract ion or nozz le
insert ion to d i fferent depths.  The piggyback
arrangement of  the in ject ion uni ts wi th in the
ENGEL COMBIMELT range of  machines is
based on a standardized distance between the
nozz les.  Non-standard vers ions are a lso
avai lable – p lease inqui re.

01 Product ion cel l  of  medium-sized, t iebar less Engel  
in ject ion molding machine with in ject ion units in 
piggyback arrangement.

02 Close-up view of ”piggyback” arrangement of injection
units.  This arrangement const i tutes the most space-
saving option, as the floor space required is no greater
than that taken up by a standard machine.
An addit ional  advantage is the possibi l i ty of  using 
standard demolding robots.

03 Piggyback injection units can also be combined with
large-capacity ENGEL DUO machines.

02

03

01
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Paral lel  in ject ion units for special  jobs.

Paral le l  in ject ion uni ts
Combimelt  in ject ion mold ing machines
equipped with several injection units in paral lel
arrangement can be used for  a d ivers i ty  of
appl icat ions. One of the pr inciple appl icat ions
is the product ion of  mult i -color  rear l ight
covers and other mult i -component parts.  The
machines used are pr imar i ly  of  the large-
capacity type, equipped with up to four paral lel
in ject ion uni ts of  vary ing s ize.

Further typical applications for parallel injection
uni ts are the co- in ject ion of  parts on large-
capacity machines or the mult i-point gat ing of
large in ject ion molds for  convent ional  – i .e.
one-component – parts.

01 Example of  a four-unit  machine with three paral le l  
in ject ion units and one addit ional  in ject ion unit  in 
the ”L” arrangement,  for  the product ion of rear
l ight covers.

02 Close-up view of an ENGEL DUO machine with three
different ly s ized in ject ion units in paral le l  
arrangement.

03 Paral le l  in ject ion units can also be used for special
appl icat ions, such as the paral le l  gat ing of two 
molds simultaneously,  or for the product ion of large
two-component parts.

01

02

03
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ENGEL COMBIMELT.
Rotary tables – universal ,  service-proven, eff ic ient.

Engel rotary tables are dist inguished by
the fo l lowing features:
- Avai lable in a range of  d iameters f rom 23.6”

(600 mm) to 78.7” (2000 mm),  to su i t  the ent i re
range of  Engel  machines.  Other s izes are a lso 
avai lable – p lease inqui re.

-  Rotary table dr ives are genera l ly  hydraul ic – 
e lectr ic motor dr ives are avai lable as opt ional  
a l ternat ives.

-  Fast  rotat ion:
   > less than 1 second for  180 degree turn of  a 

   23.6” (600 mm) d ia.  table
   > approx. 2 seconds for 180 degree turn of a 55”

   (1400 mm) d ia.  table
- Max. table th ickness 5.3” (135 mm) when 

equipped with hydraul ic dr ive.  This means that  
mold height compensat ion,  by extending the 
length of  the machine f rame, is  only necessary 
in very specia l  cases.

-  A l l  rotary tables feature an e lectronic rotat ion 
angle contro l  for  absolute ly exact indexing.

-   A l l  rotary tables have prov is ion for  the f i t t ing 
of  lead-through coupl ings for  the media 
( inc luding mult i -c i rcu i t  heat ing-cool ing water
or o i l ) .

-  A l l  rotary tables are avai lable for  two-stat ion or
three-stat ion indexing operat ion,  wi th e i ther 
revers ing or fu l l  rotat ion.

01 Two-stat ion rotary table with electr ic toothed-belt  
dr ive. An integrated manifold system is avai lable for
distr ibut ion of the media from the central  lead-
through coupl ing to the connect ion points located 
on the outside of the rotary table unit .

02 Example of  rotary table appl icat ion with a two-
stat ion in ject ion mold for the product ion of rear 
l ight covers.

03 Rotary table with hydraul ic dr ive and integrated 
lead-through coupl ing interface.

04 Appl icat ion example of  a hor izontal  rotary table 
used in conjunct ion with an in ject ion mold with 
rotat ing central  plate,  for  the product ion of car 
headl ight lenses.



17

01 02

03

01

ENGEL COMBIMELT.
Co-inject ion for large parts.

01 ENGEL DUO inject ion molding machine equipped 
with a 4400 tons clamping unit and two injection units
in piggyback arrangement, for injection via a common
co-inject ion nozzle.

02 Close-up view of co-inject ion nozzle.

03 Co-inject ion molding machine with in ject ion units in
angled arrangement.
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Electr ic shaver

For products of  everyday use – such as k i tchen
appl iances,  ha i rcare products and tools –
combinat ions of colors, mater ia ls and propert ies
considerably enhance the i r  va lue.  Combimelt
in ject ion mold ing is  the ideal  process for  the
product ion of  such products.

ENGEL COMBIMELT.
Multi-component injection molding – for a whole diversity of value - e

ENGEL VICTORY 1350H / 330L / 400TL Combi
Two-component product ion cel l  for  the manufacture of  two-color parts
or r ig id/ f lex ib le composi tes.  W ith the addi t ion of  a d ischarge conveyor
and a sprue separat ing stat ion,  th is product ion uni t  is  capable of  fu l ly
automat ic,  unattended operat ion.

T iebar less in ject ion
molding machine with a

clamping force of 400 US tons.

Second in ject ion uni t  in
”L” arrangement.

ENGEL ERC 63 /  1-CH
3 axes servo l inear robot.

Robot per iphera ls compr is ing of
d ischarge conveyor and sprue

separat ing and disposal  stat ion.
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ENGEL INSERT 1350H / 650 /  750H / 3 x 90 V-SO
Special Engel machine with rotary-table clamping unit and 3 inject ion stat ions
for the mult i -component in ject ion mold ing of  tool  handles.

Rotary table wi th
workpiece hold ing f ix tures

for  meta l  inserts
(screwdr iver  or  kn i fe b lades) .

In ject ion mold for
injection station 2.

In ject ion mold for
injection station 3.

In ject ion mold for
injection station 1.

Screwdriver handles

Screwdr iver  handles wi th components in ject ion
molded f rom thermoplast ic e lastomer for
improving their functional propert ies. In principle,
a l l  k inds of  handles can be molded onto meta l
objects.  This example stands for  the many
di fferent appl icat ions of the Combimelt  in ject ion
molding process.

- enhancing applications


