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T he highest dangers for the big corpo-
rations (you must not necessarily

think of the Apples and Googles) come
from two different directions:
– From the central administrations (gov-

ernments, EU, IRS, OECD, etc.), which
pay attention to tax breaks, data pro-
tection and monopoly proceedings, as
well as

– From the small, innovative start-ups
they “steal” smaller and larger market
segments with dedicated products and
endanger the monopoly of the giants.

Platit would like to support the start-
ups, to equip them with tools (i.e. coating
systems), so that they can fight against
the big tool manufacturers and job
coaters [1].

The new coating plant the              is
such a tool (Fig. 1).
– The basic machine, the ,

allows the start of the own production
with 3 lateral rotating door cathodes
(LARC®: LAteral Rotating Cathodes).
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From Start-Up 
to Hybrid Revolution

Despite the manageable costs, the
machine is an excellent start with prac-
tically all market coating grades.

– After the EMO 2017 the machines are
delivered with the new pulsed, lateral
cathodes LARC®PLUS (Cr&Ti with 
10 Hz [1]). The new cathode system
increases the deposition rate and
extends the lifetime of the targets! 

– Even for the future, the entry level
is not a dead end, it can be

gradually expanded with the follow-
ing high-performance machine options
adapted to the applications.

– The DLC option deposits a: C: H: Si
layers using PECVD technology.

– The change in of a central ARC cathode
(CERC® option, CEntral Rotating
Cathode) in principle speeds up the
deposition process since all four cath-
odes can coat at the same time. The
name                says that the high pro-
ductivity of this machine is at the fore-
front. All elements of the turbo
upgrade [2] are aimed at shortening
the door-to-door time:

– • The preheater additionally avoids the
condensation on the chamber walls.

– • The lightweight carousels reduce the
body masses to be heated respectively
cooled.

– • The new LGD® (Lateral Glow Dis-
charge) shields reduce the etching time.

– • The new software upgrade “Turbo”
is gaining further production time by
overlapping the etching and heating.

– After the EMO 2017 these 4 new fea-
tures will be built in all machines by
default, hence in the eco-versions too.
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Fig. 1: From         to LACS® – 
The options of the new coating unit             .

Fig. 2: Ring Cathodes for SCiL® and LACS®.
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– The cathode body contains the magnets
and electronics (Fig. 2a).

– The cooling water is let in from the
cathode head under the perforated
cylinder (Fig. 2b).

– The pressure of the cooling water ten-
sions the copper membrane to the
inner diameter of the targets (Fig. 2c),
which ensures an excellent contacting.

The ring cathodes can be readily pre-
pared from the conventional target mate-
rials (pure metals such as Al, Ti, Cr, etc.
or alloyed metals such as AlTi, AlCr,

– The LACS® option (LAteral Arcing &
Central Sputtering) implements the
simultaneous combination of ARCing
and sputtering [4], [5]! This is done
with the simultaneous (not sequential)
control of the sputtering and the ARC
cathodes in a special pressure range.
The advantages of the SCiL® and

LACS® technologies are becoming, in
fact revolutionary, by the ring cathodes
(Fig. 2).
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– The OXI option builds on the configu-
ration                . It was developed pri-
marily for SMEs, which cannot afford
CVD plants and which want to deposit
oxide films themselves in small series.

– With the SCiL® option (Sputtered
Coating induced by Lateral Glow Dis-
charge), a sputtering cathode is placed
into the central position, which allows
a high deposition rate for smooth
high-perfomance layers [3]. The tech-
nology blows on attacking the conven-
tional, but still so often used, ionitron
(eBeam) coatings.

Fig. 3: Typical Coatings of the
Options of the            .

Fig. 4: Stoichiometry of TiCC-SCiL 
Torque and Force Comparison at
Thread Forming - TiCN-eBeam <->
TiCC-SCiL®.



The a:C:H:Si coatings of the DLC
option are mainly lubrication layers. The
flag coating is the CROMVIc®2, which is
deposited for components and for cut-
ting tools with different stoichiometry. 
A very interesting application of
CROMVIc®2 is machining of titanium
alloys [1].

The                   offers the broadest layer
spectrum [7], making it very difficult to
select the most important coatings. Just
to give two examples:
– The TiXCo4® for hard cutting and
– The ALL4®+Tribo for fine blanking [8].

The nACoX® coating of the OXI
option includes an AlCrON layer, which
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has a very high hot hardness and is par-
ticularly suitable for dry high-perfor-
mance machining (turning and milling)
[9]. It is, in this case, precipitated with
high layer thicknesses (~10 um).

Three layers have been established for
the SCiL® option:
– The conventional sputtered TiN-SCiL®

sounds simple, but it was not easy to
achieve the performance and reliability
of the universally applicable ionitron
(eBeam) TiN.

– The TiCC-SCiL® used primarily for
threading tools has a triple structure.
With TiCC, the thread former clearly
needs a lower torque and feed force

CrTi, etc.). They are used to deposit the
LACS® versions of the conventional
layers, such as AlTiN-LACS®, AlCrN-
LACS®, CrTiN-LACS®. They have ARC
qualities with fewer droplets.

However, they can also be constructed
from thermally  poorly conductive mate-
rials (e.g., B4C, TiB2, SiC, W). This type of
“doping” opens up new ways of coating
development, e.g. the purposive influ-
encing of the internal stress of the layers.

The coatings of the 

The table in Fig. 3 summarizes the
most important standard coatings of each
option:

The                 can deposit practically
all common PVD-ARC layers. The new
highlight this year is the                . It is
used mainly for hobbing where the large
size of the tools to be coated (d> 143 mm)
precludes the use of the central cathode.
The industry results clearly show that 
the                is more than able to cope
with the current market coatings [6].

Fig. 6: BorAC® - AlCrN/BN: Coating Stoichiometry and Wear Behavior at Milling Depending on the Boron Content.

Fig. 5: BorAC® AlCrN/BN: 
Cutting Performance at Milling.
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thickness the coating is excellent for
drilling (Fig. 7).

In the next step, the classical layers,
AlTiN and AlCrN were prepared in com-
bination of the two methods. As the next
LACS® advantage, the Al content of
AlCrN-LACS and AlTiN-LACS can be
increased.

Outlook

It is extremely important that the stoi-
chiometry of the coatings, as well as the

percentages of the individual material
components (for example boron), be
freely programmable by this machine
configuration and by the LACS® technol-
ogy. As a result, the              is not only
the ideal machine for small and medium-
sized enterprises, but it is also an excel-
lent, flexible tool for coating develop-
ment in greater enterprises.

(16217-308)
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[1], and thus achieves a higher tool life
than the TiCN, produced by the ioni-
tron process (Fig. 4)

– Due to the good avoidance of built up
edges, TiB2 is the classic layer for alu-
minum machining.
What is the goal of the LACS® option

with the simultaneous combination of
ARCing and sputtering? Of course, the
using of their advantages:
– •ARCing: perfect layer-adhesion,

-density, -hardness, -structure and
– • Sputtering: fewer droplets.
– The use the SCiL® cathode made of B4C

rings reduced the internal stress of the
layer, which makes the new BorAC®

(AlCrN/BN) coating outstanding at
milling (Fig. 5) and hobbing. This coat-
ing also builds on the triple principle
with a nanolayer structure [1], which is
made possible by the rotating cathodes
(Fig. 6). The programmability of the
boron content is the most exciting
information of this figure. You can find
the optimum percentage of boron (or
other "doping" materials) for your
application without buying and
changing of different and expensive
targets and cathodes.

– Without changing the cathode configu-
ration, the layer BorAT®-(AlTiN/BN)
can be produced too. Due to the higher

Fig. 7: BorAT® – AlTiN/BN: 
Wear Behavior at Drilling.

5 / Werkzeug Technik / NN° 162 / 25 August 2017





<<
  /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 <>
    /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.)
    /FRA <>
  >>
  /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


