
 
 

 

TRIESKOVÉ A BEZTRIESKOVÉ OBRÁBANIE DREVA, 8(1): 379–385, 2012 

Zvolen, Technická univerzita vo Zvolene, ISBN 978-80-228-2385-2 

 

1 University of Life Sciences in Poznań, e-mail: obrawiel@wp.pl 
2 West Pomeranian University of Technology, Szczecin 
3 University of Technology, Wrocław 

379 

 
 
 

EDGE MACHINING BY „MAKOR” SYSTEM – THE WAY TO 
RAISING EDGE QUALITY 

 
 

Grzegorz Wieloch1 – Janusz Cieloszyk2 – Maciej Kowalski3 

 
 

Abstract 
Particle boards as well as slats or MDF boards are taped to make them more attractive. It 
concerns for example skirting boards made from pine wood but imitating much more 
expensive kinds of wood by coating them with veneers or foils. Board edges are also often 
coated in order not to show the cross-section of particle board. Special equipment 
,specially designed for this purpose, unites a serious of machining operations together with 
lacquering or edge coating and filling. The example of such equipment is edge coater 
“GEMINI” produced by Makor and showed during International Fair of Poznań – Drema 
2012.  
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INTRODUCTION 
 

Edges of particle boards and slats are produced for different purposes. They decide to 
some extend about the final look of a product. This is the case of skirting boards, furniture 
slats, slates used for frames, slats used as parts of casing, components of door parts and so 
forth. Identically they decide about outlook of boards determining their finishing. This is 
the reason why work on creating new materials for coating and new technologies is 
constantly carried on( like for example coating of narrow edges and coating of narrow 
slats). 

In some cases undercoat materials like some kinds of wood and MDF boards need 
smoothing so that the human eye didn`t notice the roughness under boarders and coated 
tape. It concerns especially thin slats that is why they are being replaced by thick ones. This 
is a current tendency in world furniture design where 3D [4,5] boarding is introduced. Such 
tendency is also noticed in picture frame production. Many frame designs are inspired by 
Italian style which introduces unique 
climate to pictures or reproductions [3,7].  

Special decorative foils thanks to 
which it is possible to obtain effects of 
gold-plating, silver-plating, ageing of 
surface or change of wood type. The only 
requirement is smooth surface. [1,2,4,5, 
6,10]     

Fig. 1. MDF slat coated with veneer 



 
 

EDGE MACHINING BY „MAKOR“ SYSTEM – THE WAY TO RAISING EDGE QUALITY 
 

380 

 
EQUIPMENT FOR EDGE - COMPLETE PROCESSING SOLUTION 
 

Many firms in Europe produce equipment for edge machining like for example 
PAOMACC, TOMANIN, ELMAG, MAKOR and so forth. During Ligna 2011 one of them 
MAKOR presented new model of GEMINI product for double-sided UV filling on board 
edges (especially particle board and MDF board). The same model was also presented 
during DREMA 2012 A special head (patented by MAKOR) was designed to coat a board 
edge coat hardened by UV radiation. Edges protected in such way let subsequent 
machining. New GEMINI is designed for producers who want to produce lacquered panels 
from particle boards or MDF boards. So far they were forced to use MDF boards (because 
of higher density) which enabled preparing edges for lacquering. Introducing MAKOR 
technology producers can substitute MDF board by particle board which results in final 
product cost reduction as well as weight reduction. For producers producing furniture from 
laminated boards fully filled particle board edge lets precise coating which are earlier 
machined by dimension saws or by CNCs.  

New MAKOR solution enables prepare well base for lamination and coating with foils 
of the best quality .Well coated and lacquered particle board edge is also an alternative to 
PCV edge coating. 

So far all GEMINI models have been automatic, multifunctional machines for one side 
machining of edges. The new model can machine mutually two facing edges. Elements 
machined on consecutive modules are exposed to full finishing process during one go. 

Transport of elements takes place on one wide caterpillar and upper pressure 
guarantees that transportation proceeds smoothly. Proper selection of type and number of 
sanding aggregates enables machining of both flat and profiled edges. For edge lacquering 
special vacuum heads are used which reflect machined profile. Instead of a head it is 
possible to use roll for flat edges however usage of a head gives wider possibilities 
especially when edges have more complicated profiles. This innovative technology is more 
and more demanded especially as it is environment friendly (does not emit harmful 
substances). Substance excess is 100% regained and reused. 

Currently in Poland this model of Gemini edgecoater is working at the biggest producers of 
door producing door for IKEA or producers of high quality furniture for bathrooms. 

 

 
 
Fig.2. Examples of board edges lacquered by „GEMINI“ ltest model. 
 
 
 

http://www.makor.it/index.php?option=com_content&task=category&sectionid=11&id=48&Itemid=315
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Fig. 3. The newest model of GEMINI  edgecoater  
 

Fig. 4. Edgecoater GEMINI 
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Fig. 5. Cycle for chipboard coating 

 

  
 

Fig.6. Different lacquered profiles of MDF board  
 
 
METHODS AND RESULTS  
 

To properly determine improvement of surface quality some operations of colourless 
lacquer varnishing on earlier milled surface were performed. The particle board treated in 
such way was assorted specially to have almost the same density on the cross-section. On 
the basis of organoleptic treatment one can at once notice substantial difference between 
surfaces of both edges.  

That is why continued coating with foils or taping with decorative tapes eliminates the 
effect of roughness on edges. To illustrate the difference in surface roughness, surface 
roughness was measured on narrow cross-sections of particle board before and after 
lacquering.  
 



 
 

GRZEGORZ WIELOCH – JANUSZ CIELOSZYK – MACIEJ KOWALSKI 
 

383 

 
 

a 

b

Fig.7 . Particle board with one edge lacquered with colourless lacquer.  
Edge after;  a) milling and lacquering ,  b) milling 

 
The data obtained are shown as profilogrames on Fig.8-11. They were performed using 

stylus profilographomometer in which the measuring stylus had rounding radius equal 0.1 
mm and angle 900. 
The data show that lacquered surfaces let coating with thin foils on surfaces of for example 
picture frames [3,7,8,9] especially imitating gold or silver not visualizing any defects 
arising as a result of production process that is scratches, discoloration, roughness, 
indentations and cavities and so forth.[12,13]. 
 

 
 

Fig. 8. Prophilogram of edge surface of particle board laquered by GEMINI equipment  
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Fig.9.  Prophilogram of edge surface of particle board  non laquered  

 

 
 
Fig.10. Prophilogram of edge surface of MDF board laquered by GEMINI equipment 
 

 
 
Fig.11. Prophilogram of edge surface of MDF board non laquered  
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Equipment for edge - complete processing solution influence the final preparation of 
boards for edge finishing  and also slats for foil coating; especially those which are used in 
direct proximity of human being.  
 
 
REFERENCES 
 
[1] Barcik S.; Technika pre vyrobu nabytku. Vyd. Technickej University Zvolen 2009. 

[2] Bartholomew L.; Picture framing for the first time, Boston 2005. 

[3] Chorostecki E.: Analiza procesu produkcji ram do obrazów pod kątem jakości 
wykonania. Diploma thesis. 

[4] Kooperacje z wartością dodaną. Kurier Drzewny 2012, nr4, 97.•  

[5] Fride B. Alternatywa do obrzeży  PCV. Kurier Drzewny 4, 2012, 103. 

[6] Fride B.; Nowoczesność  i klasyka w listwach. Kurier Drzewny 4, 2012, 98. 

[7] Ispas M.; Machines and  Units for Woodworking . Editura Universitati Brasov 2004. 

[8] Kanduth R.; Creative Picture Framing: A practical guide, title is only available online, 
http://www.qbd.com.au/product/9781844767748. 

[9] Kanduth R.; Step-by-Step Picture Framing, Hermes House 2003. 

[10] Nelson J.,A.; A Woodworker's Guide to Making Traditional Mirrors & Picture 
Frames (May 1) 2004. 

[11] Reiche J., E., Wittchen T., B.,: Holzfachkunde.  5 Auflage, Wiesbaden 2009, 

[12] Wieczorowski M., Cellary A., Chajda J.: Przewodnik po pomiarach nierówności 
powierzchni czyli i chropowatości i nie tylko. Poznań 2003. 

[13] Whitehouse D.: Surfaces and their Measurement. Kogan Page Sciene, London 2006. 
395. 

[14] http://www.italcomma.pl/ (april 2012). 

[15] http://www.makor.it / (april 2012). 
 

 
 
 
 
 
 
 
 
 
 
 
 

http://www.makor.it/index.php?option=com_content&task=category&sectionid=11&id=48&Itemid=315
http://www.makor.it/


 
 
 

 
 
 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


