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PLATIT's turnkey systems include all necessary
peripheral equipment and technologies for:

~T *1’ LUS * surface pretreatment by polishing, brushing

l L and/or micro blasting,
' * one-chamber vacuum cleaning with
"start-and-forget" operation,
e stripping of coatings from HSS and carbides,
e handling for loading and unloading of
substrates and cathodes,
* and quality control systems according to
ISO 9001.

n111’l_ us

Coating

Pre- and Post-
Treatment
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B General Information
* The Start-Up hardcoating unit
e Based on PLATIT LARC®+ technology
(2 LAteral Rotating Cathodes)
* DLC’ option

B Hard Coatings
e Main standard coatings: TiN, AITiN, nACo”
* Selected TripleCoatings3® e.g. TiXCo®®

B Hardware
* Usable plasma volume: @355 x H460 mm
* Max. load: 100 kg
* Optimal cycle time for shank tools (2 um):
210 x 70 mm, 288 pcs: 4 h
* 4 (up to 5) batches / day

PLATIT =77

B General Information

* Workhorse of job coating centers

* High capacity hardcoating unit

* Based on PLATIT planar ARC technology
e DLC’ option

B Hard Coatings

 Main standard coatings: TiN, TICN-grey, AITiN-G
* Selected TripleCoatings3® e.g. ATiCrN3®

B Hardware

* Usable plasma volume: @700-H700 mm

* Max. load: 400 kg

* 4 planar cathodes with quick-exchange system
* Cycle time: 6 - 8 hours

* 3 (up to 4) batches / day

~ A
V4| FITUAI:/SHUTTERV
7~ ®
TUBE SHUTTER
N
~ 5
LARC GD
N

~
LARC GD
N

See all standard coatings on pages 9 to 11
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B General Information

* The most flexible coating unit

* 4 cathodes can run simultaneously

» T*"eco uses 3 LARC® cathodes only

e DLC’ and OXI options

 CERC®: CEntral Rotating Cathode as a booster

* SCiL": Sputtered Coating induced by LGD®

e | ACS”: Lateral ARC and Central Sputtering simultaneously

B Hard Coatings

e Main standard coatings: AICIN®, AITICIN*®, nACo*®, TIXCo™*
* TipleCoatings3®, 2L Coatings?®

B Hardware VIRTUAL SHUTTER'
e Usable plasma volume: 500 x H460 mm TUBE SHUTTER’
* Max. load: 200 kg =
* Optimal cycle time for shank tools (2 um):
@10 x 70 mm, 504 pcs: 4 h
* 5 (up to 6) batches / day

PLATIT "=

B General Information
* High capacity hardcoating unit
» Based on PLATIT rotating (LARC®-XL) and

planar-cathodic-ARC technology
* 5 cathodes can run simultaneously

P
LARC GD
~—r

B Hard Coatings

* Main standard coatings: AICA\’, AICITIN®®, TiXCo*®
* TipleCoatings3®, &}IAL Coatings*®

I~ ®
. Hardware VIRTUAL SHUTTER
7~
* Usable plasma volume: 700 x H700 mm TUBE\_,SHUTTEF!®
* Max. load: 400 kg LARC_GD"
N

* Cycle time for molds and dies (4 um): 8 h
* 3 batches / day

See all standard coatings on pages 9 to 11
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Dedicated Coating Units

377 =77

e predecessor of 70

PL1401 for broaches

TC603 for saw bands J |
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Double Shuttering

P ® Pam ®
VIRTUAL SHUTTER TUBE SHUTTER
N ; XY=~

Target cleaning before coating Deposition (coating)

e TUBE SHUTTER® is closed
* 0 protect the substrates from
dust of the previous process

e TUBE SHUTTER® is open

* ARC is burning towards the
substrates
e VIRTUAL SHUTTER® is off

* ARC is burning towards the back
e VIRTUAL SHUTTER® is on

* Smooth deposition with clean

» ARC works as getter pump and target

substantially improves vacuum

* Target is cleaned before

deposition Advantages of the double shutters
* without contaminating the * Adhesion layer is always deposited with clean targets
substrates * Shuttering of all cathode types possible

* Simple handling, setting and maintenance of the shields and
ceramic insulators

* Higher ARC current -> higher deposition rate possible (~+20-30%)

N
.LARCVGD® LARC® Glow Discharge

~ © o

* LARC_GD' is a new patented method, that only
works with the LARC cathodes in combination with
VIFITUAL: SHUTTER" and TUBE:SHUTTEFI®

. LAF!CCGDE generates a highly efficient argon

etching for special substrates with difficult surfaces
(e.g. hobs, mold and dies)

* The electron stream between the cathodes 1 (or 3)
and 2 creates high ion density plasma, which "cleans"
even surfaces of complicated substrates

* Pulsing of LGD source ensures high LGD-process
stability and suppresses micro-arcs (hard-arcs) generation.




Generations of Coatings
Microstructures

B 1* Generation Monoblock Structure without Adhesion Layer

The monoblock structure without adhesion layer can be produced by
the fastest, most economical process. All targets are made of the same
material and run during the whole deposition process.

B 2" Generation Conventional Structures with Adhesion Layer
. Multilayer (ML) Nanolayer (NL) Nanocomposite
Monoblock Gradient (G) _ Period > 20 nm Period < _20 nm (NC)

7‘!. ¥

:
i
‘r.v..:‘:
Especially at high In gradient structures Multilayer structures  Nanolayer is the At depositing
aluminum content, the ratio of hard have higher toughness  conventional structure ~ Nanocomposites the
monoblock coatings  components (e.g. cubic  at lower hardness than  for the so called hard nanocrystalline
should be started with  AIN) is continuously comparable monablock  Nanocoatings. It is a grains (TiAIN or AICrN)
an adhesion layer (e.g. increased to obtain the coatings. The "sandwich" finer version of become embedded in
TiN or CrN). highest hardness on the structure absorbs the ~ multilayers with a period an amorphous SiN-
top of the coating. cracks by the sublayers. of < 20 nm. matrix.
d - - - ® th - - ®
B 3 Generation: TripleCoatings3 B 4" Generation: 2LUAD Coatings?
' ¥y
Multilayer
MO“ObI_OCk core layer
or gradient
core layer Gradient
. core layer
Adhesion layer
Adhesion

layer
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Standard Coatings

The "parent" coatings determine the application fields of all "children" coatings in the same row. The "children" coatings specify PLATIT's
standard coatings, which can be deposited by the machine of the columns. The exponent x (coating’) describes the generation of the coating.

[ ] .®
1 %

nﬂf'l_us ﬁbﬁLuseco ﬁ"’f'LUS
Nitride
1 |TiN TiN' TiN' TiN'
2 | TiCN-grey | TiCN*-grey TiCN*-grey TiCN*-grey
3 | TIAIN TiAIN*-ML TiAIN*-ML TiAIN*-ML
4 | AITiN AITIN AITiN? AITIN®
5| CrN CrN' CrN' CrN'
6 | CrTiN CrTiN*-ML CrTiN*-ML CrTiN*-ML
7|ZIN ZrN? ZrN? N’
8 | AICrN AICrN**-NL AICrN**-NL ‘AICrN3®+ AICrN**-NL AICTN*® +
9 | AITiCrN AITiCrN** AITiCrN*® AITiCrN*® AITiCrN*®
10| AIC(TiN All'eco ACITIN' =ALL* All' eco
11| nACo nACo*” nACo*” nACo*” nACo*”
12| nACRo nACRo*” nACRo** [nACRo"ece  [nACRo™ nACRo" ' eco
13| TiXCo TiXCo™ TiXCo*® TiXCo™ TiXCo*
Oxi-Nitride
14/ nACoX nACoX"
DLC
15| Vie Vic*®: DLC? Vic*®: DLC Vic*®: DLC’
16| cVic cVic'®: TICN'+CBC' cVic'®: TiCN'+CBC' cVic'®: TICN'+CBC'
17| CROMVIc |CROMVIc**: CrN'+DLC’ CROMVIc™: CrN'+DLC? CROMVIc™: CrN'+DLC?
18| CROMTIVIc | CROMTIVIc*®; CrTiN’+DLC? CROMTIVIC™: CrTiN*+DLC? CROMTIVIC*®: CrTiN’+DLC?
19| nACVIc nACVIc*: nACRo”"+DLC’ nACVIc**: nACRo® +DLC’ nACVIc**: nACRo”"+DLC’
SCiL
20 | TiN-SCiL TiN'-SCiL®
21| TiCN-SCiL TiCN'-SCiL” ‘TiCCW—SCiL'F\’
22 TiB,-SCiL TiB,-SCiL"
LACS”®
23|BorAC” BorAC”: AICrN/BN-LACS”
24 |BorAT® BorAT": AITiN/BN-LACS®
PL‘loﬂ n1511
Nitride
1 |TiN TiN' TiN'
2 | TiCN-grey | TiCN*grey TiCN’-grey
3 | TIAIN TiAIN*-ML
4 | AITiN AITIN® AITiIN®*®
5|CrN CrN' CrN'
6 | CrTiN CrTiN*-ML CrTiN®®
7 |ZrN ZN°
8 | AICrN AlCrN* AICrN**-NL
9 | AITiCrN AITiCrN* AITiCrN*®
10| AIC(TiN AICITIN' = ALL™
11| nACo nACo*”
12| nACRo nACRo*”
13| TiXCo TiXCo"®
Oxi-Nitride
14] nACoX nACoX"”
DLC
15| Vie
16| cVic cVic'®: TiCN'+CBC'
17| CROMVIc | CROMVIc*®: CrN'+DLC’
18| CROMTIVIc | CROMTIVIc*; CrTiN*+-DLC’
19| nACVic
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Coating Properties

T, | MEEE | T | ST o Color .,::Z','.‘;ss Thi[:’kn':;’ss (ﬁ:::tttllﬁ';) N{Z’,:,p";zge
up to [GPa] coefficient | tyre [°C]
1| TiN Y A B A Y A RV A BV A P L]l 2 1-7 0.4 600
2 | TiCN-grey LA vioket Bl 3 1-4 0.25 400
3| TIAIN 4 Ea J | violet-black B 1-4 0.5 700
4| AITiN VA | 4| 4| A |black B = 1-4 0.6 900
5| CrN VYV A A metasiver [ ] 20 1-7 0.5 700
v | 6| CITiN * | A A A | A | metalsiver/gold| | 30 1-7 0.40 600
é 7|zrN s J LA J | white-gold (] =2 1-4 0.40 550
= lg|acm A Y44 | bluegrey [0 -7 05 900
9 | AITiCrN J L d | d A A bluegrey B 1-4 0.5 850
10| ALL**=AICITiN J [ blue-grey B 1-5 0.45 850
11| nACo® SEBERE violet-blue B 1-4 04 1200
12| nACRo® J [ / B blue-grey B o« 1-7 0.45 1100
13| TiXCo® J e / B copper - 1-4 0.35 900
= |14 nACox*® v I Y/ black W 304 | 415 0.40 1200
15 Vic® CIRVAN YA grey | 20-(>50) | 04-1 0.15 400
16/ cVic® CIRVAR VA J | grey M 26->50| 1-2 0.15 400
= h7jcRomvic® ¢\ /| /| 4 J gy N 20-(>50)| 1-3 0.10 450
18/ cROMTIVI®  *| 4 | 4 | 4 J | grey N 2 1-4 0.10 450
19| nACVIc® N [/ grey M « 1-10 0.15 450
20| TiN-SCiL® Y gold ] 2 1-7 0.35 600
§ 21| TiCN-SCiL® i violet Bl 38 1-4 0.25 400
22| TiB,-SCiL® J light grey 30 05-15 | 035 600
@3 23| BorAC®: AICrN/BN J blue grey B 30-50 1-7 0.5 900
S BorAT®: AITiN/BN 1/ violet-black B 40-50 1-4 0.6 900
Bl Main Coatings of the T“”*-“~ Options
Options| hin;"a””gs c"g::;;";:a’ ”a”gg::;:";‘;s"" TigkCoatings®® | GUAD Coatings?®
% n7eco |fmTa  |wenmens  [SENPST |
© (oo ot | nacvi
B memomme | DTS wor enr | HERTES | R
@ ,l_LI,WX/ nACox*®
eﬂﬁ TL#TECL TiN, TiB, ricc
K | merrees AICPNALACS e
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Main Application Fields

Cutting Forming Machine Component
1 |TiN pé universal use molds and dies Uélé\é%;z?ilvlésgh%%%égr
2 | TiCN-grey * tapping, milling for HSS and HM with coolant molds and dies, punching
3 | TiAIN drilling and universal use, also for weak machines
4 | AITiN milling, hobbing, high performance machining, also dry
5 | CrN %| cutting wood, light metallsol\il\ll<esfopper, and Al alloys with ey dies
6 | CrTiN *| cutting and forming high alloyed materials with HSS tools molﬂ:rgrrl]gstlsife(se)\(/t\/riltjf;ilgir?her tool holcrirtlag(sj,iccaolrtrgglign prot.,
7 |ZrN & machining aluminum, magnesium, titanium alloys for decorative purposes
8 | AICrN dry milling, hobbing, sawing fine blanking, punching
9 | AITiCrN® universal; wet and dry cutting g]rg\lf(\i/?ng,nggrilgisﬁgs,t%%pg)ugﬁglﬁﬁg
10 ﬁ:‘é‘ﬁlﬁ universal, cutting of abrasive materials moldsﬁﬁgdbgﬁ%ng)rging,
11 | nACo® turning, hard marrzgér:]iqri\r(\]]gz’)rérsotgeilﬁgmachine, drilling,
12 | nACR0® tough wet cutting of#}igir%utlg(r)rllgterials (superalloys), friction \(Ijvigl(ci:iz?sgt'ir?(_)](trUSion'
13 | TiXCo® for superhard cutting
14 | nACoX° HSC dry turning and milling for components with highly
15 | VIc® % cutting light meta‘}\fl,ﬂ\qvggrdﬁi ggrtlz)%cl)ssites and graphite punchef'foar?]dc;%rilaigg tools wef?(r) r%o‘r‘];[r)gira%nts
16 | cVic® * aluminum machining to avoid built-up edges molt%gralgevgirefsﬁcqronnches ‘f'¥§§,r ggmggr'ﬁggs
17 | cRowwnce | Guting wood Igtt metl he copgar Alallys | universalwse riaming | carhats bk o
18 cROMTIVIG®«|  cuting igh alyed el with HSS tols e e
19 | nACVIc® tapping of high alloyed materials and titanium molds and dies, punching
20 | TiN-SCiL® tapping, thread forming, gun drilling, reaming
21 | TiCC tapping, thread forming, gun drilling, reaming with MQL
22 | TiB, cutting light metals, especially aluminum with low Si
23 | BorAC® dry milling, hobbing, sawing fine blanking, punching
24 | BorAT® drilling, dry cutting

*LT: Low temperature processes possible. VIe®: DLC (Diamond Like Coating)
Nanocomposite coatings: nACo®: TIAIN/SiN — nACRo®: CrAIN/SiN — TiXCo®: TiN/SiN — SCiL®: Sputtered Coatings induced by LARC-GD®
The given physical values may vary at different coating structures (gradient, mono-, multi- and nanolayers).

The main application fields of the coating components:

 Ti: general component, for wet machining, drilling, turning

* C: for forming and cutting of sticky materials at low temperature, for machine components as DLC
* Al: for universal use, for abrasive materials, for dry machining

 Cr: for abrasive and high alloyed materials, also at dry machining, for wood

* Si: general and hard machining as Nanocomposites for rigid machines, for finishing

* 0: for high temperature machining, for turning, milling



Coating Guide

B Coating Usage Recommendations

Turning Milling - Hobbing| Drilling Tapping Injection Stamping Forming
Gear Cutting Reaming molding Punching Deep Drawing
Sawing Broaching Extrusion

Steels unalloyed |l nACo B AL B hACo [C]AmicN M nAcvic [ AlCN [] ATCN (+CrCN)
< 1000 N/mm* | AN [ nACRo B ATIN [ Ticn [ ]CrTiN M nAcvic [ Ticn
Steels unalloyed |l nACo B l nACo I AmicN M nACvIc B AlCrN [ AITCN (+CrCN)
> 1000 N/mm’ | ATiN [ nACRo W ATN [ Ticn []em B [ TieN
Steels hardened |l nACo M nACo B nACo I nACo [ AlciN
< 55 HRC [ ]TiXCo [ ]Tixco [ ]TiXCo [TieN B
Steels hardened |[] TixCo [ Tixco [ TiXCo [ Tixco B ACN
> 55 HRC Il Aco Ao Il nAco Il ACo [ Tixco
Stainless steel |l nACo Eaur Il nACo =PNIES B ALL*"(+CrCN) | BE ALL**(+CrCN) |BE ALL**(-+CrCN)

I nACoX*” [ nACRo [ ]TiXCo [TieN [NcromTvic  [[NCROMTIVIc |4 CROMTIVIc
Superalloys Ni- | Bl nACox** Il nACoX*® [ TiXco M nAcvic M nACvIc M nAcvic [ nACVIc
based Il nACo I ArmiceN Il nACo [ icn [NcromTIVic ([N CROMTIVIc | CROMTIVIc
Superalloys Ti- |[EAL* ] nACRo [InACRo [N cromTIVIc | nACVic M nAcvic ™ nACVIc
based [InACRo B IR []Ticn [NcromTvic  |[NCROMTIVIc [ CROMTIVIc
Cast iron Il nACo I nACo Il nACo [ nACRo

W ATiN W ATN W ATN I AmicN
Aluminum Si > |[]nACRo I nACRo [ nACRo [InACRo [InACRo [ AlcrN ™ nACVic
12% [ITien []TieN [CITien [TieN [TieN [N CROMTIVIC
Aluminum Si < |[_]TiB, [ ]TiB, [ ]TiB, [ ]TiB, [ ]TiB, [ ]TiB, [ ]TiB,
12% [JzN []zN [ JzN [ ]zN [ JzN [ ]zN [ ]z
Copper [Ncromvic® ([N cromvic® ([N cromvic®®  [[N croMVIc®®  [[N cROMVICE® [ CROMVICR® |9 CROMVIC3®

[ Jemn [ ]omn [ Jem [ ]om [ ]om [ Jem [ o
Bronze, Brass, |[TiCN [ Ticn [ TieN RN [ TieN [ TieN [ Ticn
Plastic [Ncromtvic ([N crRomTIVie ([N cRomTIVic  |[NCROMTIVIc  [[NCROMTIVIc [ CROMTIVIc | CROMTIVIc
Graphite (N cromvie®® [N CROMVI® [N CROMVIC®® | CROMVIc®®

[ ]TiXCo®® [ ]TiXco®® [ ]TiXCo®® [ ]Tixco®®
Carbon-fibre Ncromvic3® | CcrRoMVIc®® ([N CROMVICR® | CROMVIC3®
composites []TiXCo [ Tixco [ TiXCo [ Tixco
Wood [WcromTvie ([N CRoMTiVic [N CROMTVic | CROMTivic

M nAcvic ™ nAcvic M nAcvic M nAcvic

Primary Recommendation: —— [l coating A Alternate Recommendation:
Ifavailable, use this coating for the application. |l coating B j Use this coating when the primary recommendation is not available.

* Thickness and structure can and should be different according to the different application processes even for the same coating.
* The exponent x (coating) is defined by the machine, which coating generation the machine can deposit.

SR

~ 1



1 /N1 11

Conventional Applications
B Solid Carbide Drills Tool Life Comparison

tool lif
0 ool life [m]

M uncoated [/l new coated tool
| L& reground [ MM reground+recoated

28 27

14

46
I

TiN TiAIN

Work piece: wheel hub, Material: 38MnV35, R, =800 N/mm’, Ext. coolant: emulsion 7%, carbide
K40UF, d=12.6 mm, a,=13.5 mm, v,=78 m/min, f=0.25 mm/rev. - Source: Daimler, Germany

B Drilling Productivity Improvement with Higher Speed and Feed

I TiAIN [l nACo 2304

160%
140%
120%
100% 1
80% 1
60% 1
40% 1
20% -
0%

7 v, [m/min] f [mm/rev] L, [holes] productivity  t,/hole [sec] machine+tools
v, [mm/min] costs/tool use
[€]

Work piece material: GGG40 —a,=60 mm
Solid carbide step drill: d=7.1/12 mm — Internal cooling with 70 bar - 5 % emulsion
Source: Sauer Danfoss, Steerings, Denmark

Tool Life Comparison

800'000 =

700'000 gl
600'000 ]
500'000

)

8

o

¥ 400 |
5 00'000 Average 294'948 pieces

= 300000 ; B

= 200000 |
S 100000 ]

0

1 2 3 4 5 6 1 8 nACRo
different market coatings

Source; GFE, Schmalkalden, Germany

Fa. Thyssen Krupp Presta llsenburg, Germany

13
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DLC-Coatings

2 um Si & C,H,

based multilayer;

PECVD at <200°C

3 um C,H, based
gradient layer
(PECVD) at<150°C

Cubic structure of diamond
PLATIT's 2" generation

PLATIT's 3" generation

CROMVIc™

PLATIT's 1" generation

Hexagonal
structure of graphite

300 nm CrN based adhesion
layer; PVD at <220°C

DLC structure; sp’ + sp’

B Comparison of the Most Important Features of PLATIT's DLC-coatings

1* generation

2" generation

3" generation

Name

DLC' (CBC) - X-VIc®

DLC® - X-VIc™®

DLC® - XVIc™®

Availability

Basis coating + DLC'

Recommended as top coating
Basis coating + DLC’

Basis coating + DLC’ for non-carbide
Also without basis coating for carbide

Vic™, cVic™, CROMVIC™,

Most common coatings cVic™® CROMTIVICE®. nACVIc VIc™, cVic™, CROMVIC™
Coating process PVD PVD+PECVD PVD, filtered ARC
Deposition temperature 200 - 500°C 200 - 500°C < 200°C

Composition a-C:H:Me - Metal doped DLC a-C:H:Si - Silicon doped metal free DLC | ta-C - Hydrogen-free DLC
Heat resistance < 400°C < 450°C < 450°C

Internal stress medium lower due to Si high

Typical thickness up to 3 um up to 3 um up to 1 um

Electrical conductivity good none none

Hardness up to 20 GPa up to 25 GPa > 50 GPa

Roughness Ra~0.1um - Rz~coating thickness| Ra~0.03um - Rz—coating thickness| Ra~0.02um - Rz—~coating thickness
Friction coefficient to steel | u~0.15 u~0.1 u~0.1

Wear resistance

Wear through after a short time

\Wear through after long time

\Wear through after extra long time

Main application goal

Improvement of tool's run-in behavior
Lubrication by forming transfer films

Reducing friction for machine
components

Cutting light metals, composites
and graphite
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Application with DLC Coatings

Bl Coefficient of Friction at 400°C: nACVIc™®: p=0.12 +0.02
1.2

_\
o

&
©

o
~

Friction Coefficient u
o
(ep]

re

N i A

o
N

0

T T T T T T T T T
0 200 400 600 800 1000 1200 1400 1600 1800
Sliding Distance [m]
Pin on disc wear test with Ti pin grade 5 - r= 10.00 [mm] - Normal load : 2.00 [N] - Lin. Speed : 6.67 [cm/s] - Acquisition rate : 2.0 [Hz] - Rel. humidity: 0%

B DLC’ Thickness Distribution on Valve Shanks for Racing Cars

One of the most important applications is the DLC-coating of valves for the racing and normal road cars, trucks and bikes.

Tip Thickness distribution

Pos 1: 1.5 mm
Pos 2: 10 mm
Pos 3: 20 mm

Pos 4: 30 mm
Pos 5: 38 mm
Pos 6: 50 mm
Pos 7: 60 mm s Y

Pos 8: 64 mm “ 0 10 20 30 40 50 60 70 I8
Distance from top [mm]

N W B o1 o

Film thickness [um]

N

=)

B Micro Drilling in Titanium Tool Life Comparison

A

9000 Ty

8000 / 7800 | g8

7000 A 7
$ 6000 Llg max holes
= /
% 5000 ¢ L5 —O—Eeisetggst]ools
3 4000 " P i
5 + out of tolerance
0 —* [pieces]

2500 1350 ks

1000 / 1

100
e 0

ZrN MOVIC®  DLC? spec.



TripleCoatings3®
Cathode Configurations cons”

B CrTiN*®: For Forming 7

CrTiN - Cr/TiN-NL - CrN or TiN /f [/""'
All 7 machines: 1: Ti— 2: Al — 3: Cr — 4: none — 5: none
=" :1:Ti—2: Al-3: Cr—4: Ti/Cr — 5: Ti/Cr |

B AITiN®: For Universal Use
TiN - AITiN-G - AITiN-NL )
All % machines: 1: Ti — 2: Al - 3: Cr — 4: none — 5: none \f
T :1: Ti—2: Al - 3: Cr — 4: AlTi,, — 5: AlTi,, I [

B AICrN*®: For Dry Cutting Abrasive Materials SR 2 i

CrN - A|/CrN-NL - AICrN L ; %
R’"’L”S SRIEATRS 12 Cr ity
" eco : 1:none —2: Al —3:Cr

TT"-*" : 1:none — 2: Al —3: Cr —4: AlCr,,

~

oA : 1:Ti  —2:Al -3:Cr —4: ACr,, — 5: AlCr,,
AICrN*®+: AICrN*® doped by Titan: TiN - AITiN - Al/CrN-NL
TR Ti — 2: Al =3t amAlTi p—

B AITiCrN°*®: For Dry and Wet Cutting
Ti(Cr)N - AIl/CrN NL - AITiCrN

ToR S e AICr,, — 2: Ti

n*"7eco : 1:Ti -2:Al-3:Cr

w3 -7*" ;. 1:Ti  -2:Al-3:Cr-4:none —c—

-~

-~

Bl nACo®: For Universal Use, Turning, Drilling
TiN - AITiN - nACo
" eco : 1:Ti—2: AlSi, - 3: Al
LETIRINET? | S NIS; DN e AT,

B nACRo’®: For Superalloys, Milling, Hobbing
CrN - AITiCrN-ML - nACRo

515 : 1:none — 2: AISi,, — 3: Cr — 4: AlTi,,
e : :Ti -2 AISi,,— 3: Cr—4: AlTi,

Bl TiXCo’*: For Superhard Machining, Milling, Drilling
TiN - nACo - TiSiN
77T S R =0 TS s -
n*"eco : 1:Ti—-2:Al —3:TiSi, @
=’ : 1: Ti — 2: none — 3: TiSi,, — 4: AlTi,, »
~— 77

v 1 Ti—2: Al —3:TiSi,, —4: AlTiy, ——
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Applications with TipleCoatings3®

5 g z s, 7 % ®
B Increasing Tool life at Turning with TripleCoatings3
The multilayer (triple) coating structure cushions breakouts and enables a dependable service.

160*
140*

120
100
80
60
40
20
0

AICrN based AICITiN nACo®
market coating

work pieces [production rate]

Material: high-alloyed steel with reduced Ni-content
V.= 63 m/min —f=0.1 mm/rev — Coolant: MMS
Source: Daimler AG, Stuttgart, Germany

M Fine Blanking Comparative Analysis (SEM) after 30'000 Strokes

¥ Dedicated TaneCoatmg3
Standard-AICrN based on AICIN3®

Coating detached, mainte- Element requires Element can continue in
nance urgently needed. preventive maintenance.  Service.

Source: Feintool, Lyss, Switzerland

B Hobbing Tool Life Comparison

tool life [work pieces]

6000
it ~ [WTAN CJACN [ ATiCrN"]

4000 ] ] =
3000 i
2000
1000 E

0 il

+

4650

1- 35 S TR O e
Tool number | Scatter

Work piece material: 34CrNiMo6 (1.6582)
v,=45m/min, f,=0.12 mm/rev, RPM=500
Coolant with oil - Source: Unimerco, Sund, DK
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2UIAD Coatings?®
Cathode Configurations

B ALL*: AICITiN“®: For Wet and Dry Machining

CrTiN - AICrTiN-G - Al/CrN Multilayer - AICrTiN - (CrCN optional)
7T*" : 1:Ti—2: Al-3: Cr- 4: AlCr,,
u’s" 1: Ti— 2: Al - 3: Cr - 4: AICr,, - 5: ACr,,

B ALLeco : Dedicated for Big Hobs X

CrTiN - AICITiN-G - A/CrN Multilayer - AICITiN - (CrCN optional) .
=" :1: CrTi, — 2: Al - 3: Cr— 4: none
_411 : 1: CrTi,; — 2: Al - 3: Cr — 4: none

B AITiCrN*®: For Tapping and Forming

ol
CrTiN - AITiCrN-G - Al/CrN Multilayer - AITiCrN - (CrCN optional) :x’-,;
77 IR 3: Co—4: AlCes ..
u's" 1: Ti— 2: Al — 3: Cr — 4: AlCr,, — 5:AICr,, b

(2

B nACo™: For Universal Use, Turning, Drilling

TiN - AITiN-G - AITiN-NL - nACo
T 2 1:Ti— 2: Al - 3: AISi,, — 4: AT,
u's" 1:Ti— 2: Al - 3: TiSi,, — 4: AlTi,, — 5: AlTi,,

Bl nACRo"®: For Superalloys, Milling, Hobbing

CrN - AICrN-G - AICrN-NL - nACRo

13" eco:1:ASi,—2: Al —3:Cr (NACRo**-eco)

)1 :1: ASi, —2: Al —3: Cr — 4: none (nACR0**-eco)
T :1:Cr  —2: AlSi,, — 3: Cr — 4: AlCr,,

el :1: none — 2: AlSi,, — 3: Cr — 4: AICr,,— 5: AlCr,,

—_ ) N

B TiXCo": For Superhard Machining

TiN - nACo-G - nATCRo-ML - TiSiN
7T 2 1:Ti— 2: Al - 3: TiSi,, — 4: AlCr,,
u's" 1: Ti— 2: Al - 3: TiSi,, — 4: AlTi,, - 5: AlTi,,

B nACoX"®: For HSC Dry Turning and Milling
TiN - AITiN - nACo - AICrON
=TT N2V ASI s Ay, AT,
() o :1: Ti— 2: AlSi,; — 3: AlCr,, — 4: AlTi,, — 5: AlTi,,

18
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Applications with 240 Coatings?®

.Wear Comparison at Mlllmg with QuadCoatings*”

100

AICrN

=& Marktschicht

- Marktschicht

AICrSIN

) 4
|
| AICN+
/
4

Marktschicht

== nACRo%”

AL
= Acive

50 100 150 200 250
milling time: t, [min]
Tools: Solid carbide end mills —d=8 mm —z=4 -a,=5mm—a=3.5 mm -
v,= 110 m/min — f=0.24 mm/rev — Work piece material: DIN 1.2085 — X33CrS16 —
R,=1000 N/mm’ — 26.3 HRC — External minimum lubrication

B 0XI-Option: Oxide Quad-Coaimgs versus CVD at Turning of High Alloyed Steel

nACoX**PVD3um  CVD =m= nACoX*® PVD 6 um ==  nACoX** PVD 9.5 um

SME can more than compete with CVD
using their own, thick PVD-0XI-coatings!

800

700

F + 77% Cutting Time —)|

600

E
§ 500
© 400 -

g 300
200 [_?aén
100 -

0
0

5 50 75 100 125 150 175 200 225 250

Cutting time [sec] ~35 cycles ~62 cycles

Inserts: WNMG — v,=110 m/min — f=0.4mm — Cutting length/cycle: 6.42m
Material Ni-steel — R, =620 N/mm’ — Coolant: MQS
Source: Daimler AG, Stuttgart, Germany

M Drilling in High Strength Steel with 4 Generations of Coatings

80
70

60
50
40
30
20
10

0

Tool life [m] 70.2
453 47.6
31.7
AICIN' TIAISIN® nACo® TiXCo®
market coating market coating

Work piece material: X155CrVMo12 - 1.2379 — R, =1150 N/mm’ — Coolant emulsion 7%
Tool: solid carbide drill: @ 6.8 mm; Edge preparation: 50 um — Coating thickness: 3 um
Vv,=70 m/min — f=0.16mm/rev — a,= 15 mm — Tested at GFE, Schmalkalden, Germany

.®
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Equipment Layout

B In-House Coating Center

Stripping  Cathode ~ j??F-Y5 ._>.
table 4Chil&

| »J—Lﬁ”"’LUE
Dry micro
blast unit N\ : Carousel and
A cathode lift
Shield ' 2
blast unit work table E
. Coolin
Cleaning box ’
unit
Wet micro E Quality
blast unit 3 control

1300

A

v

Source:.PV-Tech, Pforzheim, Germany



Specifications

L/ \ I

Name Description Dimensio[l:“ Vn\g(DxHxRH V\{f(igg]ht Pov[\ce; :Il;?ply CE'EE‘%;;;L F[uAs]e V[\l’)zt:]” [lll.\ailrr] GoS
f 5 Coating unit 4882 x 2181 x 3354 x 4200 | 5000 | 3x400/50 - 60 100 200 | 2-4 8 | N, Ar, CH, He
PL7 Coating unit 3880 x 1950 x 2220 x 4200 | 4500 | 3x400/50 - 60 90 200 | 2-4 8 | N, Ar, CH, He
C1511/1001| Chillerc*s*/e= 277 1000 x 1000 x 2055 370 | 3x400/50 - 60 20.7 40 | 3-6
"+~= | Coating unit 2730 x 1776 x 2215 x 3200 | 2650 | 3x400/50 - 60 110 160 | 2-4 N,. Ar, C,H,, He
Can Chiller for rw*?® 1000 x 1000 x 2055 350 | 3x400/50 - 60 19.2 35 | 3-6
7= | Coating unit 1881 x 1185 x 2213 x 3200 | 1400 | 3x400/50 - 60 42 100 | 2-4 N,, Ar, C,H, He
1 Chiller for 7z**? 1000 x 1000 x 2055 320 | 3x400/50 - 60 9.0 20 | 3-6
MET6 CNC brushing unit 1885 x 1275 x 1690 500 | 3x400/50 - 60 1.6 16 3-6
DF4 Drag finish unit 1150 x 970 x 2260 370 | 3x400/50 - 60 2 16
115N Dry sand blasting unit] 1250 x 1245 x 1885 360 230/50 - 60 0.8 16 05-8
TR110 Dry micro blast unit 2100 x 1450 x 2430 480 | 3x400/50 - 60 2 16 3-10
C-ll \Wet micro blast unit 2100 x 2050 x 2950 1200 | 3x400/50 - 60 7 32 | 2-4 6
ST-40 Stripping unit 625 x 825 x 1200 127 230/50 - 60 1.8 16 | 2-6 3
CT-40 Stripping unit 1820 x 820 x 1380 400 | 3x400/50 - 60 6.4 16 | 2-6 | 3-6
Vi1 Cleaning unit 1620 x 1420 x 2220 1800 | 3x400/50 - 60 10 16 | 15-3 | 6-8 N2
V311 Cleaning unit 1800 x 1650 x 2320 1830 | 3x400/50 - 60 41 32 [15-3 |6-8 N2
Va1 Cleaning unit 3700 x 2210 x 2250 4500 | 3x400/50 - 60 40 80 |15-3|6-8 N2
V1511 Cleaning unit 4200 x 1800 x 2450 4500 | 3x400/50 - 60 58 100 | 1.5-3 | 6-8 N2
PQCS Microscope + PC 1500 x 650 x 800 40 230/50 - 60 0.4 10
CB380 Cooling box 1140 x 990 x 1450 150 | 3x400/50 - 60 0.75 10
CB411 Cooling box 1200 x 1342 x 2020 350 230/50-60 0.4 10
FL380 Fork lift 841 x 1330 x 1947 400 230/50 - 60 0.75 10
DE411 Outgas oven 1950 x 1500 x 2250 1400 | 3x400/50 - 60 28 40 | 2-3 | 6-8 Ar, He

The above data are approximate values only. For detailed data see PLATIT's periphery handbook.

In - House coating center of eft-Pannon, Budaors, Hungary



Cost Comparison and
Payback Calculation

B Capacity (#Tools) / Day

5o @/ Batch [ ]/ Day 5400 Considered costs:
5000 | Fix costs: Variable costs:
4545 * |oan (credit) costs * energy costs
© 4000 3898 | e labour costs * target costs
o .
= * social costs * gas costs
g 3000 o * room rental costs * cleaning costs
= * depreciation e stripping costs
Z 2000 17790 H
The costs are calculated for typical mixed tools,
1000 | like drills, end mills, inserts and hobs with the
sizes @3-120mm — L46-200mm (see pages 40-41)
QTIPS peTPius__ remiius 1070 st Dedicated Excel calculation is available by request.
B Total Costs / Batch Revenue & Profit / Tool
1400 \/_ariable Costs (on top) & 20 1821 ; Revenue 1|eft)&5’r$gigl([rg_|rg])
Fixed Costs (bottom) [CHF] 18
1200 15.54
16 :
217
1000 | 14
210
800 - 12
10
604 N B 8 7.
400 % & 6
200 ;
= B 2
0 0
nnru-ls ﬁ"w“"saco nb‘lf'u-ls F'L’o" ﬁ1511 ﬁnﬁl.us nyrfmuseconlarluus n1sﬂ
B Profit / Investment
300%
+ nlnﬁLuseco
200% _._ nﬂfLUE
‘ ‘ nyﬁLus
100% s
(=L
0% g
=== Break-Even /
Earning Level
-100% «_* |
22 0 1 2 Years 3 4 5
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YAV ER B R C
Cathode Exchange Centers

Customer with PLATIT equipment

TCBO I IIPLUS 229 300 o377 — 377 —&77 el eTPLUS &
I

L y L XY XY eco, I L% eco, Il Y =22

T

1. Customer requests for a refurbished
cathode to CEC by email or fax

PLATIT's Cathode

Exchange Centers (CEC):

* Sumperk, Czech
Republic (EU)

* Selzach, Switzerland

e Libertyville, IL, USA

* Seoul, South Korea

* Curitiba, Brazil

e Shanghai, China

* Tokyo, Japan

* Moscow, Russia

CEC-System=
Lifetime Warranty
for Cathodes

2. CEC dispatches cathode
within 24 hours from stock

3. Customer ships used cathode
back to CEC within 8 days

Stock of cathodes:
LARC®:
o Ti * Cr * AlCr,,
e Al A * AlCr,,
CERC® Cathode * AlSi, * TiAl,, * TiSi,,
. * AISi,, * AlTi,, * CrTi,
* AlISi,,
CERC®:
* AlTi,,
* AlCr,,
Type of cathodes depending on the machines
® types:
LARC" Cathodes 7080/ =2 /t>"*: short e.g. Ti-short
vi e e - long e.g. Ti-long

7S [pstPees s plus e.g. Ti-plus

SCiL®-Cathodes:
* Ti-SCiL® o TiAlsU-SCiL® o A|Cr30-SCiL®
« BSCIL°  TiB,-SCIL®
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Design: §Pidea-Lab
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Advanced Coating Systems
SWISS 47 QUALITY
www.platit.com

SWITZERLAND
PLATIT AG

Production Riaz
Rue de l'industrie 11

CH-1632 Riaz
Phone: +41 (26) 919 50 11
E-Mail: riaz@platit.com

SOUTH KOREA

PLATIT Support Center

2F Geumyoung B/D 36, 501 Beon-Gil
Youngtong-Ro Suwon-city
Gyeongi-do South Korea 443-809
Phone: +82 (31) 447 4395-6
E-Mail: korea@platit.com

BRAZIL
ThermoConsult Latina
Sales Agent

Rua XV de Abril, 75 - Centro
Rio do Sul — 89160-000 Santa Catarina

Phone: +55 47 9977 1642
E-Mail: brazil@platit.com

ITALY

PLATIT Representative
Via Serra Groppelli 23
23899 Robbiate (Lecco)

Phone: +41 (32) 544 62 00
E-Mail: italy@platit.com

RUSSIA

Technolada - Sales agent
Zastavskaya Street, 33, Letter G,
Office 416

RU-196084 Sankt Petersburg
Phone: +7 812 334 35 30
E-mail: russia@platit.com

TAIWAN

CORREMAX Int. Co., Ltd.
Sales agent

4G09, No. 5, Sec. 5, Hsinyi Road
Taipei City, 110 Taiwan, R.O.C.
Phone: +886 2 2345 2929
E-Mail: taiwan@platit.com

© 2017 PLATIT AG. All rights reserved.
Specifications subject to change. All ® signed
trademarks are registered by PLATIT. Several
technologies described herein are protected by
international patents. SEV11

Editor: Dr. Tibor Cselle

PLATIT AG

Advanced Coating Systems
Eichholz St. 9

CH-2545 Selzach / SO
Switzerland

Phone: +41 (32) 544 62 00
E-Mail: info@platit.com
U.S.A.

PLATIT, Inc.

Advanced Coating Systems
1840 Industrial Drive, Suite 220
Libertyville, IL 60048-9466

Phone: +1 (847) 680-5270
E-Mail: usa@platit.com

SCANDINAVIA

PLATIT Scandinavia ApS
Universitetsparken 7 / PO Box 30
DK-4000 Roskilde

Phone: +45 46 74 02 38
E-Mail: scandinavia@platit.com

GERMANY

AR Industrievertretungen
PLATIT Representative
Lautlinger Weg 5 / Postfach 810 169
D-70567 Stuttgart

Phone: +49 (711) 718 7634-0

E-Mail: germany@platit.com
JAPAN
YKT CORPORATION

PLATIT Representative
5-7-5, Yoyogi Shibuya-Ku
Tokyo 151-8567, Japan
Phone: +81 3 3467 1252
E-Mail: japan@platit.com

RUSSIA

Technopolice - Sales Agent
Dm. Ulyanova Str. 42, bld. 1
RU-117218, Moscow

Phone: +7 (499) 517 9191, 125 9171
E-Mail: ru@platit.com

THAILAND
Best Lube Co., Ltd.

Sales agent

69 Ratchadapisek 36 Rd.
Chankasem, Jatujak, Bangkok, 10900
Phone: +66 2 9391017 to 8
E-Mail: thailand@platit.com

HOTLINE
service Ti-units
FLATITE
World Wide Service
Available through website
www.platit.com

PLATIT a.s.

Advanced Coating Systems
Prumyslova 3

CZ-78701 Sumperk

Czech Republic

Phone: +420 (583) 241 588
E-Mail: platit@platit.eu
CHINA

PLATIT Advanced

Coating Systems

No.161 Rijing Road, Waigaogiao FTZ,
Pudong, Shanghai, 200131 China
Phone: +86-21-58673976
E-Mail: shanghai@platit.com

CZECH REPUBLIC

LISS a.s.

LISS Coating Center
Dopravni 2603

CZ-75661 Roznov p. R.

Phone: +420 (571) 116 200
E-Mail: liss@platit.com

INDIA

Labindia Pvt. Ltd. Sales Agent
201, Nand Chambers

LBS Marg, Near Vandana Cinema
Thane West 400602

Phone: +91-22-2598 6061
E-Mail: india@platit.com

MEXICO

Presotec S.A. - Sales Agent
Av. Del Parque #216

Regio Parque Industrial

66600, Cd. Apodaca, N.L. Mexico

Phone: +52 (81) 8375-4220
E-Mail: mexico@platit.com

SINGAPORE

PLATIT Service

51 Ubi Ave 1, #05-08

Paya Ubi Industrial Park
Singapore 408933

Phone: +65 9672 9528
E-Mail: singapore@platit.com

TURKEY
ERDE Dis Ticaret Ltd. Sti

Sales agent

Egitim Mah.Kasap Ismail Sk. Nr.:6 D:4
TR- 34722 Hasanpasa - Kadikoy / Istanbul
Phone: +90 216 3302400
E-Mail: turkey@platit.com

UNITED KINGDOM
Advanced Grinding Solutions Ltd
PLATIT Representative

Units 1 & 7 Steeple House, Percy Street
Coventry CV1 3BY

Phone: +44 2476 22 66 11
E-Mail: uk@platit.com
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