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METAPOR MC 100 AL 
 
 
 
1. Definition: 

METAPOR® is a trademark of our micro-porous block materials. It is a composite material 

consisting of two major components. METAPOR® porous materials have a steady and 

homogenous air distribution ensuring high quality parts. A wide variety of METAPOR® products 

are available: 

 Different types of granules, such as aluminium, stainless steel or ceramic are being 

used in various applications. 

 Pore sizes, high mechanical strength, air permeability, high temperature stability and 

other technical characteristics are important parameters to consider. 

METAPOR® machinability is excellent. METAPOR® may be machined with standard CNC 

machines. Unlike sintered materials, the pores of METAPOR® do not become clogged when 

machined. 

 
2. Application: 

The most common application for METAPOR® is vacuum clamping. It is used to accurately 

hold down printed circuit boards, semi-conductor wafers, liquid crystal displays and other 

delicate components. General machining and manufacturing industries use the material to build 

flat and 3-D vacuum chucks to enable clamp parts for machining, trimming, and assembly. 

Most METAPOR® materials achieve a build-up of pressure within the vacuum clamping system, 

resulting in strong holding forces across the entire surface, even when it is only partially 

covered. 

 
3. General Information: 

 Material sizes - 500 x 500 x (10 up to 420) mm.  

 Tolerance value: 

o Length, width -0 / +2.0 mm 

o Slab-thickness  -0 / +0.5 mm 

o Slab-surface – Sawn 

 
4. Machining & Handling Guidelines:  

Please see below PDF document from METAPOR® on Machining and Handling Guidelines. 

Adobe Acrobat 
Document  
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METAPOR® is manufactured in blocks of 500x500x400mm resp.1000x500x200mm and can be 


sawn into slabs of various thicknesses. Due to the sawing process, the air permeability of the slab 


surfaces is reduced due to partial closure of the pores. It is essential to mill both surfaces of the 


slab by cutting off approx. 0.5 - 1.0 mm in order to provide full air–permeability again. 


 


Slab identifier 


 METAPOR 
Air permeable aluminium 


075701 56 10 


Product group 
    


Name of material 
    


Reference number of slab    


Characteristic value for air permeability: 


0= resistance-free air permeability, 60= no air permeability 


 


Thickness of slab in mm 


 


Storage 


Store in a dry place; protect against crashes and impacts. Avoid contact with grease and liquids. 


 


Machining / Grinding / Polishing 


The machinability of METAPOR® is excellent. It is possible to machine METAPOR® faster than 


aluminium. Due to it’s naturally porosity, there is no need to drill holes in it. METAPOR® has to 


be machined dry, without any contact to coolant liquid. To prevent clogging of the pores, very 


sharp tools with cutting edge geometry for aluminum must be used. It is possible to use HSS or 


carbide tools.  


Cutting speed up to 1000 m/min can be applied without any problems. The forward feed can be 


set up to 0.1mm/ tooth. In areas of thin walls and edge exits, the forward feed should be reduced.   


 


Milling: 


Best results in milling 3D geometries have been achieved with following parameters:  


Cutter Type: SANDVIK, 6 mm ballnose, uncoated, R216.42-06030-AK10A H10F;  


Speed rpm: 7750 min-1; Stepover: 0.05 mm; Feed per tooth: 0.05 mm; Coolant: compressed air.  


It is recommended to use dust extraction. 


 


Best milling results for face milling have been achieved with the following parameters:  


Cutter Type: Corner cutter head Ø160mm; 7 cutting edges; Indexable inserts 90 ° APHT;  


Speed rpm: 500 min-1; Feed per tooth: 0.142 mm / cutting edge; Coolant: compressed air.  


It is recommended to use dust extraction. 


 


Grinding (Flat grinding machine): 


If you plan to grind METAPOR® (in order to get a flatness below < 5 μm) please use following 


parameters: Flat grinding machine; Rotational speed 25m/s; Feed: 30m/min;  


Infeed depth 3-4 μm; Corund grinding disc (e.g. 54A60); No coolant liquid. 
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Grinding / Polishing: 


Grinding and polishing of the machined surfaces can be made by hand or with a vibrating grinder. 


Use corundum paper with grains of 400/600/1200 in the ascending order. METAPOR® has to be 


polished dry and without any polishing paste! 


 


As a last extra step is it possible to use steel wool  


after the grinding operation to smoothen the surface a bit 


in order to avoid/reduce a possible orange peel appearance. 


We use the steel wool extra fine. 


The surface will not be clogged after  


a final polishing step with steel wool. 


 


 


Cleaning of areas, contaminated with grease, fluids or dust 


The METAPOR® surface can be cleaned with a towel soaked in acetone or isopropanol (surface 


cleaning). 


Immersion cleaning / soaking in undiluted isopropanol solution is permitted. 


Immersion cleaning / soaking in acetone is possible but not recommended. The compatibility of 


the e.g. used adhesive with acetone needs to be considered. After immersion cleaning, ensure a 


sufficient drying time of at least 24 hours. Time can be accelerated by oven drying (see below). 


 


Alternatively rub the affected area with light dishwashing liquid and wash with plenty of clean 


water until it is cleared of foam. Afterwards, the METAPOR® has to be dried for approx. 3 hours 


(depending on the size) in an oven. Temperature: 80-100°C.  


 


The pores of METAPOR® can also be cleaned by ultrasonic cleaning. Good results have already 


been achieved after 15 minutes at a frequency of 33kHz. 


 


Sealing of pores 


Should non air-permeable areas within a METAPOR® device be required, the pores in those 


areas can be easily sealed with synthetic resin-paint, adhesive, epoxy resin, tape or similar 


materials. 
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Adhesive bonding 
For all METAPOR® products, except for HD 210 AL, we recommend to use ARALDITE 2014 
from HUNTSMAN resp. GP14 from Gössl & Pfaff.  


For the high temperature material HD 210 AL, we recommend to use Hysol 9394C-2.  


For optimal bonding and a minimum thickness of bonding line, the METAPOR® material and the 


adhesive should be preheated to 40-50 °C. 


The width of the witness line is depending on the slab thickness and realization. We can achieve 


adhesive seams as follows:  


Slab thickness  /    width of the witness line   


10 – 30 mm  =    approx. 0.05 – 0.3 mm 


31 – 100 mm  =    approx. 0.3 – 0.5 mm 


101 – 200 mm  =    approx. 0.5 – 1.5 mm 


Type, Adhesive Producer / Supplier  Temperature 


Araldite 2014 Huntsman 100 °C 


GP14 Gössel & Pfaff 100 °C 


Scotch-Weld DP 760 3M 147 °C 


Araldite AV4415 mit HV4416-1 Bodo Müller 180 °C 


Hysol 9394C-2 Henkel 185 – 230 °C 


 


How to produce a proper bonding:  
Surfaces to be connected, 
have to be milled at the front 
side. Clean the surface with 
acetone. 
 


Cover frame segments with 
tape and apply adhesive on 
both sides. Rub the adhesive 
a little bit into the pores.  
 
 


 Press parts together. Allow 
 adhesive to harden.             
     


   


   


 


 


                 Adhesive 


Effect of bonded areas on air permeability 


 


 


 


 


 


 


Air stream Vertical bonding: 
no effect 


Horizontal bonding: 
Bond on a point basis or drill holes 


from below 
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Inserts in METAPOR®  tools 
Optimal connections are achieved by glued-in inserts (threaded bushings) into a METAPOR® 
tool. The drilling should have an oversize of approx. 1 mm.  The threaded bushing should be 
sized as long as possible and glued into the drilling with sufficient adhesive (e.g. ARALDIT 2014).  


 


How to mount / screw a METAPOR® mould or slab on a support unit 


If you plan to screw METAPOR® on a (e.g. aluminium support plate) we recommend to mill 


elongated holes into the METAPOR®. This makes sure that you will not face any mechanical 


stresses due to different temperature elongations between the METAPOR® and the support 


material. 


 


If you plan to glue a METAPOR®  slab into an support frame please consider having approx. 0.5 


– 2.5mm air left/right and top/bottom between the frame and METAPOR® (this air gap eliminates 


the buckle risk because of possible temp. differences). 


 


The frame must have a subsection on the outsides and support bridges where the METAPOR®  


will be glued on afterwards. 


The support bridges avoid bending of the METAPOR®. 


 


Repair of METAPOR® tools 


In cases of small damages, due to mechanical influences, the METAPOR® tool can be repaired 


as follows:  


Drill out a damaged area with a conical cavity; machine a slightly oversized METAPOR® plug. 


For larger damages, some spots of adhesive should be applied to the contact surfaces. Drive the 


METAPOR® plug into the conical cavity and grind or mill off the plug down to the surface. 


 


       METAPOR® plug     Mill off the plug  


 


     METAPOR® - Tool 


 


 


      Adhesive 


 


 


           Mill off the plug 
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METAPOR MC 100 AL 
 

 

5. Air Flow Rates: 

The numbers are average values for calculating air consumption for overpressure or 
underpressure applications. Specification in Liter per minute per cm2. 

 

Pressure 
in bar 

Plate thickness in mm 
10 15 20 25 30 40 60 100 

0.2 3.54 2.928 2.196 1.872 1.653 1.358 0.977 0.798 
0.3 4.138 3.685 2.977 2.51 2.226 1.851 1.39 1.112 
0.4 4.661 4.441 3.623 3.063 2.731 2.269 1.709 1.421 
0.5 5.44 5.146 4.184 3.553 3.168 2.649 2.022 1.676 
0.6 6.719 5.93 4.63 3.973 3.572 2.977 2.295 1.888 
0.7 7.234 6.738 5.174 4.368 3.937 3.285 2.504 2.106 
0.8 8.122 7.521 5.695 4.726 4.28 3.583 2.721 2.295 
0.9 9.019 8.305 6.228 4.982 4.578 3.838 2.925 2.469 
1 9.913 9.088 6.816 5.447 4.887 4.094 3.115 2.648 
2 18.852 16.918 12.688 9.946 9.016 7.583 4.718 4.061 
3 27.791 24.748 18.561 14.445 13.145 11.073 6.321 5.138 
4 36.729 32.578 24.433 18.944 17.274 14.563 7.924 6.439 
5 45.668 40.409 30.306 23.443 21.403 18.053 9.527 7.684 

 
6. Mechanical properties at 20°C: 

These values are representative. For critical applications, refer to Manufacture. 

Property Standard Units Value 
Density   g/cm3 1.7 
Shore hardness D DIN EN ISO 868   82 
Flexural strength DIN EN ISO 178 Mpa 40 
E-module DIN EN ISO 527 Mpa 4900 
Impact strength DIN EN ISO 179-1 kJ/m2 1 
Compressive strength DIN EN ISO 604 Mpa 24 
Coefficient of thermal expansion 25-125°C ISO 11359 10-6 x K-1 29 
Heat conductivity at 20°C DIN EN ISO 22007-2 W/m x K 25.6 
Specific surface resistance DIN EN 62631-3-2 Ohm >500 
Dimensional stability DIN EN ISO 75-1 °C 108 
Mean pore diameter   μm 89 
Total porosity   % 26 

 
Alternatives: 

Alternatives are allowed only with the express written permission of ASMPT. Please email 
details of your request to engineering_enquiries@asmpt.com 
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