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2

With our innovative process technologies, we boost the sustainability of your production

01 DCIM ïProcessing of post-industrial and post-consumer waste

02 Sandwich ïCombination of cheap core material and nice surface appearance

03 CellForm ïOptimization of material consumption

04 APC plus ïReduction of scrap parts to an absolute minimum
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INLINE 
COMPOUNDING 
WITH DCIM

Direct Compounding Injection Molding

KraussMaffei Technologies GmbH
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Material process and part production ïTwo in One

Weighing, dosing and 

conveying systems

add. single 

screw extruder

Standard 

injection unit

CX or GX

Clamp unit

Direct connection to 

injection unit

DCIM - from 160 t up to 1100 t clamping force
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DCIM ïbased on a standard machine with additional extruder and dosing unit

From CX 160t up to GX1100t clamping force 50g - 2000g shot weight with SP750, SP2000 and SP4300

Money

Know How

Environment

Regulations

Á Material cost savings (30-50%)

Á Reduced CO2 footprint by 

combination of extrusion 

and injection molding

Á Own recipe know -how is one 

important capital for the future 

of the injection molder
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Cost savings by direct compounding
Application: ejotherm VT 2G Kombiteller by EJOT (PA6 GF) - shot weight 100g

Price Basic: 2018

Glasfiber

(50 %)

1,13 ú/kg

Flow agent

(2,0 %)

9,00 ú/kg

Thermo stabi

(0,5 %)

7,00 ú/kg

Lanxess B40F

(47,0 %)

2,50 ú/kg

Masterbatch

(0,5 %)

3,50 ú/kg

1,97 [ú/kg]2,80 [ú/kg]

Direct -

compound PA6 GF50

0,83 [ú/kg]

30 % Savings

6000h/a * (3600s / 21s) * 0,83 ú/kg * 0,1kg = 85.371 ú/a
Hours production 

per year  

Parts per hour Savings per kg Shot weight 

per cycle Savings 

per year
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Fillers

Opportunities for diverse viscosity materials

Your recipes is your future capital  

+ Injection molding grade

+ Virgin Polymers

1

ī PC/ABS

ī PP/ EPDM

ī PLA/PBS

2
+ Blends, Copolymer

+ Blow molding grade 

x no PVC
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Through dosing feeder

Opportunities for reinforcement, fillers, additives 
Free to adjust mechanical properties  

Chopped fiber

o Easy disperse, even distribution

o Affordable 

+ Reinforcement max. 60% 

+ Filler powder max. 30%

ī Chopped/short glass fiber

ī Carbon fiber

3
+ Reinforcement 

4
+ Filler 

ī Mineral filler 

ī Chalk, talcum or barite

ī Flow aid, Coupling agent

ī UV/Thermal stabilizers

ī Flam retardant

ī Impact modification

ī Masterbatch

+ Additivities
5
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Blended

Copolymer

Opportunities for recycled materials  

Free to discover more substitutes

ī Films

ī Foils

ī Agglomerates

6+ PIR Post-industrial wastes

7
+ PCR Post-consumer wastes  down to specific quality

+ Injection molding grade

+ Blow molding grade 
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Energy (electricity) saving 0,8 kWh /kg Polymer

CO2 saving from processing  422kg / 1t Polymer

CO2 saving from transport 83kg / 1t Polymer

Cost savings up to 0,60 ú/ 1kg Polymer

Total CO 2 saving  > 500kg /1t Polymer

Cost effective meet sustainability 

One-stage process reduce manufacturing steps and CO² emission
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Direct compounds show the same mechanical properties than original material!
Original material vs. Direct compounding

IR Spektrum

Polymer

Direct

compound

Original

material 

Tensile modulus 

DIN EN ISO 178

[N/mm²] 15.390 15.782

Tensile strength

DIN EN ISO 178

[N/mm²] 218 219

IZOD 23 ° C not 

notched ISO 180

[kJ/m²] 21,1 21,0

Vicat B ISO 306 [°C] 215,2 215,2

Density

ASTM D 792

[g/cm³] 1,62 1,63

Shrinkage [%] 0,11 0,13

Direct compound

Original material

11

IZOD 23 ° C not notched ISO 180: Impact bending test to test the impact strength of a plastic materials. || Vicat B ISO 306: Heat resistance test of plastic materials. 
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PP GF30-40

+ Reinforcement

+ Replace PET-GF/PPLGF

Window Gearbox

400-800g

PP GF30~40

+ Reinforcement

+ Impact/Tensil strength 

+ Ductile fracture behavior

Frontend Carrier

1.500-2.500g

PA GF30-50

+ Reinforcement 

+ Heat resistance 

Oil Pan

800-1.500g

PP GF

+ Flex modules 

+ Impact strength   

Fan Frame

600-900g 

PP GF30-50

+ Reinforcement

Paddle/Paddle Box

300-1.400g

PP GF30-40

+ Tensile strength

+ Creep properties

Door modules

700-900g

PP GF

PA6 GF

+ Reinforcement 

+ Impact resistant 

+ Recipe authority

Air Bag Housing

450-2.000g

Battery Frame / Container

4.000-30.000g

PA GF 30-50 

PP GF 30-50

+ Reinforcement 

+ Flame retardant

Potential application in  Automotive 
Virgen mix with blended, reinforcement, additives
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IMC
Pioneering Compounds

Flame retardant additiv

Very good dispersion of 

expandable graphite

Promising results at burning test 

Confidence-building facts for the automotive industry
Direct compounding offers many solutions

Mechanical properties

ABS/PC 

PA6 GF 30-60 

PP GF 20-40 

Fiber length analysis

PP avg. wt. 800 ï1000µm

PA avg. wt. 250 ï350µm

Thermal stabilisation

Heat aging 

0h - 500h - 1000h

IR - spectroscopy

Chemical replication

Viscosity number VZ (cm³/g)

Granulat vs. DCIM 

PA6 GF35 < 7%

Natural fibers 

Woodfibers

Hemp Agglomerate

DCIM
Pioneering Compounds
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Bitte ändern Sie die 

Farbe der Seitenzahl.

Weiß für dunklere Bilder

Grau für hellere Bilder

Direct compound possibility and capability  

Example Log & Pack application 

- Blend extreme viscosity recyclates  

Machine GX 1100-4300 DCIM

Product Folder Crate

Shot weight 1.050 g

Cavities 1+1+1+1+1

Cycle 40 s

Material recipe 6 components

30% rHDPE Injection molding gade MVR 5-15 (190ÁC/2,16kg) 

30% rHDPE Blow molding grade     MVR < 1 (190°C/2,16kg) 

30% rPP Spinning fiber grade MVR 800-1000(230°C/2,16kg)

4%   Color masterbatch 

4%   Mineral filler/ Miox iron powder  

2%   Stabilization additive

Annual output 540.000 parts per year (250 days * 24 h)

Potential saving 6000 h/a x (3600 s/40 s) x 0,5 ú/kg x 1 kg = 270.000 ú/a
Production hours per year x parts per hour x saving per kg x shot weight per cycle

Highlights

- Material saving ȹ0,5-1 ú/kg

- Direct compound/injection in one single heat to

reduce energy, CO2 footprint
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GX 1100-4300 DCIM

Example Airbag housing
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Bitte ändern Sie die 

Farbe der Seitenzahl.

Weiß für dunklere Bilder

Grau für hellere Bilder

@ Automotive safety components ïairbag housing 

Machine DCIM GX1100-4300

Product Airbag housing

Shot weight 1900g

Cavities 4

Cycle 50s

Recipe PP+ GF+ Masterbatch

Highlights

- Material saving up to 50%

- Flexible change mechanical properties 

- In house recipe control without suffering material quality variation 

- First global OEM approved series production via using DCIM technology

Material saving 

30 cent /kg 6000hrs./yr. x (3600s÷50s) x 0.3 ú/kg x 1.9kg = 250kúYear 

Production hours per year x Parts per hour x Saving per kg x Shot weight per cycle

KM support us to take over material responsibility 
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Bitte ändern Sie die 

Farbe der Seitenzahl.

Weiß für dunklere Bilder

Grau für hellere Bilder

Discover new manufacturing process 
@Success story in Aerospace sector

Machine GX 1100-4300 DCIM

Product Rotor blades inner core

Shot weight 1.800 g

Cavities 1

Cycle 50 s

- 8 times faster than existing production process 

- Find out best processing parameter and own recipe control

- Build up in-house prototype development competence

- Saving great deal of the cycle, energy and cost  

Highlights
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Sandwich -Technology (Co -Injection)

KraussMaffei Technologies GmbH

RECYCLATE USE FOR 
HIGH REQUIREMENTS
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Basics Multinject SeriesBasics

Basics 
Multinject Series

Multinject Series Multinject Technologies Combination of plasticsÍ ÍÍÍ Details Í Contact 
Basics Multinject SeriesBasics

Basics 
Multinject Series

Multinject Series Multinject Technologies Combination of plasticsÍ ÍÍÍ Details Í Contact 

One-component application with two different materials
Principle

2nd step: Injection of the core material (orange)1st step: Partial injection of the skin material (blue)
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Basics Multinject SeriesBasics

Basics 
Multinject Series

Multinject Series Multinject Technologies Combination of plasticsÍ ÍÍÍ Details Í Contact 

Different solutions leads to the goal

20

Monosandwich :

1K-machine with extruder 

-Standard 1K-machine with extruder

-Standard mold

-Predominated for cold-runner 

channels

Mold solution:

2K-machine with sandwich-hot-

runner mold (coaxial nozzle)
-Standard-2K-machine

-Special hot runner system

-Especially for applications with 

barrier function or for high cavity-

molds (f.e. food container)

2K-Sandwich:

2K-machine with additional 

sandwich device
-Standard 2K-machine

-Standard mold

-Predominated for cold-runner 

channels
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There are many reasons to use sandwich technology

Core material

Material used

1

Recycled materialFoamed materialReinforced material

ÁFor more stability ÁFor lighter parts
ÁFor less material
ÁFor avoiding sinking marks

ÁFor a higher sustainability
ÁFor less CO2-footprint
ÁLess costs

Skin material2

Surface Color Design

ÁHigh quality
ÁThinn layer for less costs

ÁLess use of masterbatch 
ÁThinn layer for less costs

ÁTranspskin for a visible core
ÁMottled design for an in-

dividual look

1
2

30-60%
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Basics Multinject SeriesBasics

Basics 
Multinject Series

Multinject Series Multinject Technologies Combination of plasticsÍ ÍÍÍ Details Í Contact 

Your benefits

Process
Á The sequence of material A and 

material B can be flexible

A-B-A  /  B-A-B / A-B-A-B-Aé..

Á The sprue can be closed with skin 

material

Material
Á Most thermoplasts are possible

Á Recycled, foamed, reinforced

Á The viscosity of both materials must 

match

-One-time investment in a sandwich device, not for each 

mold

-Machine remains flexible for 1K & 2K-applications

-High flexibility in the process

Mold
Á Standard mold can be used

Á Multi-cavity-molds possible

Á Cold channel molds are 

predestinated for a higher 

proportion of core material
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Bitte ändern Sie die 

Farbe der Seitenzahl.

Weiß für dunklere Bilder

Grau für hellere Bilder
Basics Multinject SeriesBasics

Basics 
Multinject Series

Multinject Series Multinject Technologies Combination of plasticsÍ ÍÍÍ Details Í Contact 

Spoiler for BMW 3

23

- PBT 

- PBT reinforced

Innovation

- Strong mechanical properties and 

paintable

Customer benefits:

- Reduced manufacturing cost (material 

factor)

- Full integrated system for easy 

operation

- Flexible machine due to adaptable 

sandwich plate
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Caravan handle
Multinject sandwich technology

24

- 4 cavities cold runner manifold

- Thick walled part with foamed core material to 

compensate the shrinkage
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Parts with different functional layers ïsandwich designs 
Multinject sandwich technology

25

Application

- Refrigerator handle

- 2-fold cavity

- KM150-700/390 CZ

- Foamed material with fiberglass

Innovation

- Sandwich plate

- Substitution of thermoset

Customer benefits:

- Lower manufacturing cost (material factor: Can use regrind)

- No sink marks

- Optimal surface for later painting
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Excellent componentéreduced costs
Multinject ïSandwich Technology

Application:

- Cover of Mixer (Thermomix)

Innovation:

- Sandwich Technology

- Foamed core with reinforced skin

Value:

- High mechanical and thermal strength

- Foamed visible part without sink marks

- Material saving

26



5,20

15,2015,20 0,30 0,30

0,50

1,10

6,80

8,60

7,70

MuCellBasics MuCellBasics MuCell

MuCell Í Í Í Í Kontakt 

Basics

Basics OCM Í 

A SHORT INTRODUCTION OF CELLFORM

+
Injection molding machine Introduction of gas in the melt
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Basics

Basics OCM Í 

Available & successful 

28

All series are for all technologies suitable

ÅVolumetric filling Ą higher pressure

ÅOpening stroke initiate the foaming process and defines the 

thickness & stiffness of the part

ÅNot for all geometries suitable

Volumetric filling & Opening stroke

High pressure technology (opening stroke *))

1. Start Injection 2. Volumetric 
filling

3. Foaming due to
opening stroke

Closed mold & partial filling

Low pressure technology (standard)

ÅExpansion starts with the injection

ÅPartial filling Ą low pressure

ÅFor all geometries suitable

PXCX GX MX

*) Synonyms: SGI, opening compression molding (OCM), negative coining, etc.
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Properties 

29

Integral foam structure

Material
ÁFor all materials suitable
ÁFillers enable higher nucleation

Gas
ÁN² 0,2-0,8%, depending on material ς

for a fine cell distribution
ÁCO² allows a higher 

foaming degree but also a 
worse cell distribution

Surface
ÁFoaming causes streaks on 

the surface
ÁStreaks can be eliminated by 

Dynamic Mold Heating or suitable surface 
structure in combination with suitable 
material

Stability & Feasability
ÁLower strengths can be

compensated for by a foam-
compatible design

ÁFeasibility study & simulations ensure
your success   
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More lightweight & more precision
Advantages of foaming

Dimension stability
ÅLess stress due to foaming expansion 

instead  of holding pressure

Elimination of sinking 

marks & flashes
ÅThe expansion of the gas works even in the hole 

cavity, also far from the sprue and also when the 

ingate is frozen ïthe holding pressure not

Less clamping force
ÅDue to the elimination of holding pressure & less 

injection pressure in the cavity 

Reduction of cycle time
Å Possible in case of avoiding hot spots & in 

case of changing to a ñfoamingò design 

Weight & material 

reduction
ÅThe foaming rate defines the article weight

ÅVolume reduction due to clever ñfoamingò 

designs

Less CO 2-footprint
Å Because of less material

Å Less energy consumption

Å Less production hours
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The adaptive process control 

to keep quality on the highest level

APCplus
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APCplus is the cruise control for your production process
Whatever the circumstances ïthe result remains the same

°C

Å Different 

machine operators

Å Regenerated material (PIR / PCR)

ÅMaterial batch changes

Å Residual moisture 

Å Filler content

Å Humidity 

variations

Å Seasons

Å Day & night

ÅWear effects

Å Functionality 

of the non -

return valve

Å Temperature 

fluctuations

APCplus keeps the production process 

constant in all conditions!
shot

volume

5
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APCplus is the cruise control for your production process
Whatever the circumstances ïthe result remains the same

ékeeps the car´s speed 

constant in all conditions! 
speed 

4

APCplus éCruise control of a car é

ékeeps the production process 

constant in all conditions! Shot 

volume

Left side: production without APCplus, right side: production with APCplus

°C
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APCplus: Improved process capability by factor of 4
Example: radio cover | KM500-2000/750CXZ

17

APCplus ensures constant shot weight & part weight

with APCplus: 
Process and shot weight 

4 times more stable
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APCplus enables a higher share of recycled material with a constant component weight
Practical example: Increasing the share of recyclates ïKM35-180CX

Variation of part  weight :

æ 0,187 g Ĕ 0,480 %

æ 0,030 g Ĕ 0,077 %

18

Influence of recyclate proportion on the part weigth 

with and without APC

PA66 GF30
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Viscosity

Part weigth APC

Part weigth Position

Viscosity

Influence of recyclate content on the part weight

with and without APC plus

PA66 GF30
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Part weight 

with APC plus
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without 
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Viscosity

with APC plus: 

6 times lower part weight variation
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Thanks for your attention!

Stefan Fenske

Managing Director

KraussMaffei Group Benelux N.V.

Stefan.Fenske@kraussmaffei.com

+31 6 111 77 585

Stefaan van Biervliet

Sales Engineer Belgium & Luxembourg

KraussMaffei Group Benelux N.V.

stefaan.vanbiervliet@kraussmaffei.com

+32 486 40 79 76

mailto:Stefan.Fenske@kraussmaffei.com
mailto:stefaan.vanbiervliet@kraussmaffei.com
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Sustainability at Direct Compounding 
CO2 Footprint analysis by an independent Institute

Energy saving up to  0,8 kWh / kg

CO2 saving by Energy up to 422 kg / 1t Polymer

CO2 saving by Processes up to 83 kg / 1t Polymer

Cost savings up to  0,60 ú / 1kg Polymer! 

Text extract from the certificate of the independent institute


