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Trexel - history 

> In 1979, Gordon Brown from Kodak request the 

requirement of “using less material and cost to produce 

product having comparable mechanical properties of that 

using conventional process”. 

 

> Dr. Nam Suh at MIT  proposed that product having micro-

cells of diameters (about 10 μm) smaller than internal 

critical defect can improve the mechanical properties. 

 

> In 1993, MIT authorized Trexel for commercial processing 

developing 

 

> Since 2011 cooperations with company Arburg, Engel 

and Krauss Maffei for direct sales of full MuCell Injection 

molding machines – one stop shop – no license modell 

since 2006 



1. Lowering of the viscosity of thermoplastic resins 

by controlled feeding of gas (either N
2
 or CO

2
) 

into the melt 

 

 

2. Creation of a microcellular Structure in the part 

core by gas expansion in the cavity (Injection 

Moulding) or after the die (Extrusion) 

Two Main Characteristics describe the 

MuCell
®
 Process 



Super Critical Fluid (SVF) 

TC = Critical Temperature 

PC = Critical Pressure 

TC PC 

N2 

-147 ºC 

(-233 ºF) 

34 bar 

(500 psi) 

CO2 

31 ºC 

(88 ºF) 

71 bar 

(1050 psi) 

Graph: Definition of a super critical 

status of a pure component 
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Creating a single phase solution – injecting the SCF into 

the thermoplastic melt during screw recovering 

The MuCell
®
 Process 



MuCell
®
 Moulding Technology 

Source: 

 

Material: Nylon 66 with 35% glass fibers 

Scanning Electron Microscope (SEM) microstructure 
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MuCell
®
 Applications 

Packaging 



MuCell
®
 Appearance Applications 

 Modified nylons 

(PA 6, PA 6/6, PBT) offer 

new possibilities 

 

 Mould based solutions 

   Heat & Cool … 

 

 Appearance parts in 

mass production with 

IMD Technology 



Strategic Benefits with MuCell
® 

Weight reduction 

(density) 

Shorter cycle time/ 

higher capacity use 

Lower tonnage/  

increased cavitation 

Reduced warpage / 

dimensional stability 

New design 

options 

Faster part to steel / 

longer mould lifetime 

Substitute materials 

The volume of new process potentials with MuCell® offers 

the chance to have a positive influence on the cost 

structure of a company 

Project 

requirements, 

goals 

CO2 Emissions 

Reductions  



Plasticizing effect – improved flow 

Mould was cooled such that 

solid parts were no longer 

filling the mould 

Material:  Valox 420 SEO (PBT GF30) 

Solid at 30 °C Tool Temp. 

With same parameters and 

MuCell® on, the parts could 

easily fill 

MuCell® at 30 °C Tool Temp. 

Material:  Valox 420 SEO (PBT GF30) 



DSC - Curve:  PBT GF 30 with 

mould temp. 80°C 

DSC - Curve:  PBT GF30 with 

mould temp. 30°C 

Melting temperature : 225,4°C 

Heat of Fusion (H): 40,67 J/g 

Melting temperature: 225,0°C 

Heat of Fusion (H): 41,93 J/g 

 Without foam  10% physical foam 

Crystallinity Level is identical
 

Microcellular Foam Properties
 



The parameters hold pressure pH and hold time tH 

are deleted by the MuCell® Foaming Process. 

 Part formation by cell growth, independently of part weight 

 Counteraction against shrinkage not by additional packed mass 

 Equal pressure distribution in the cavity (significant less difference 

in pressure levels near injection point and far injection point) 

 Decoupling of part dimensions 

and part weight 

Abolition of parameter hold 

Example: 

Connector Housing 

(PBT GF30) 



950 psi 

Solid 
MuCell 

• 34% Reduction in Hydraulic Injection Pressure 

• Related to lower Viscosity 

Reduced Injection Pressure 



 57 % reduction in peak cavity pressure 

 Due to viscosity reduction, less resin volume, 

no pack & hold pressure 

Lower Cavity Inner Pressure 

Peak p
c
 = 448 bar 

Peak p
c
 = 1045 bar 

Screw 

position 

Solid MuCell® 

Data Com Connector 
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More consistent & predictable MuCell
®
 dimensions simplify 

mould design & reduce the number of costly iterations 

Strategic Benefit Quality 

(faster product release) 



Standard Injection Molding vs. 

MuCell 



MuCell® - on the market 

 Examples 

Trexel GmbH, Wiehl (D) 



Material: 

PA 6 GF15 MN25 

MuCell
®
 Benefits: 

 8 % weight reduction 

 20 % cycle time reduction  

 30 % smaller machine size 

 Fatigue-to-failure improved by 400 % 

MuCell
®
 Fan Shroud 

Shroud + hinge 

combined in one 

mould 



MuCell
®
 Climatic Control Housing 

• Shorter cycle times due to quality improvement 

• Clamp force reduction 

• Easier to assemble 

MuCell
®
 Benefits 



Daimler W212 Door Trim 

MuCell
®
 parts: 

 Carrier: 

 Thinner wall thickness by lower 

viscosity 

 10 % density reduction by MuCell 

 Tandem-Mould Technology plus 

MuCell (with > 50 % cycle time red.) 

 Wall thickness to rib ratio = 1:1 

 Map Case: 

 Wall thickness to rib ratio = 1:1 

 Deletion of one tool and an 

additional assembling process (by 

MuCell Design) 

 Advantages with IML Technology 

(lower pressure levels) 

Winner 2009 in category 
Interiors 



Mercedes Benz : Project MFA (B Class …) 

Pressure 

• weight saving by design + density 

• reduced warpage, easy assembly 

2 parts out of 11 



High Gloss Frame with MuCell
®
  

Screen DVD player  



• Clamp Force reduced by 50% 

• more design freedom 

• reduced warpage 

Mercedes Benz – W246  

Head Lamp Housing 



• 500g weight reduction per part ! 

 

IP Carrier Golf VII 



• elimination of sink marks 

• clamp force reduction  

Airbag Cover Volkswagen Polo 



Blinds and covers of the new Mercedes-Benz Actros are 

produced with softtouch-surfaces applying the Dolphin-

method  

Cockpit Covers Mercedes Trucks 



MuCell® - Positive Impact on 

Economic Efficiency 

 Calculation Tool 

Trexel GmbH, Wiehl (D) 





Example Calculation Cam Cover 

Example Picture 

Production volume = 250.000 parts/a 

Part weight = 1.000 g 

Number of cavities = 1 

Cycle time in solid = 57 s 

Clamp force in solid = 800 t 

Material:  PA 6.6 GF35 



Weight reduction = 9 % 

Cycle time reduction = 31 % 

 

 

 

 

 

Reduction in machine size = 38 % 

Example Calculation Savings 

(MuCell
®
 vs. Solid) 

 Solid MuCell 

Injection time: 3 s 1.5 s 

Pack&Hold time: 7 s 0.5 s 

Cooling time: 35 s 25 s 

Mould movement: 12 s 12 s 

Total cycle time: 57 s 39 s 

31.6 % faster cycle 

time with MuCell 



Example Calculation Input Data 

Arburg 



Example Calculation ROI Analysis 



MuCell® - Positive Impact on 

Project 

Trexel GmbH, Wiehl (D) 

contact : Martin Jacobi   -   m.jacobi@trexel.com 


