T B AR R

‘ ..-u—wnﬂii
| =

BHAEKEFBFINFERT

B S XURERRIRTT R




Bt FEFFREAK -
SR RERIE RS

bR

FEREFBEFEFENLE —, B SR X MATE R AR T A
X775, M1985F T g, th R & ZBI TN T A DLCIREM B LB FURE
FERUTHR Tt & GURAIR S 7 fm. SRR, $53 & 257 mit REFE R
FRIRIRRE, URAHESRERAEE™HE X, H i HaEFER
RITZRBAEF M ESHEEFEFHRRURHEEFT FERR 2
=+ FNEURRREAFE, B EFFERARATRESK
MESHIRBEFT RGZ—,

BIEIXBHRER ONEFLRERR, FRERATREETTE
AN &L T RNRENRATEREFENEY. ET I ERY
RED, A REIRECE&EEXAEHFEMAGHFION. BETT
R A INERKIRE— L RERBEE P RERSMBNE
ERIRAER. BHEERFEA T ERTINASE, BEFENERNG
R, AT BERIM 2 B E B,

2 BtHRERETFERERR

RERBTHIXE

BHRERFRBERBNEE LER®, RERET RERARIRITN
R AR R IE S FEFNERNEZ N, THAGRECUERR S
A FE LRI, BRI FH R DR E T 2 A L IRAE, St piEsl R
8 DA M R 2= Tt B,

BT R

Bt EEFHRRERAPRANSFE TR RESISERERAGE R
tHARIESEMA. ¥ TEEXENEFRE (a-C:H BRI FE SRR
MR, ARG EEFENREFERDE, NMRS TRETRER(
HRERPECVDRAMER2ME), FEERATREHE.

N FEEEENERE (ta: C), RAET AR BIMBIEFEA, R
EEMESXENEFRETRERT, BB R TEREFRISE,

SR EHFRERSZEIEA

ERIFERGIIRAERLRT, FRE S FERAERE, LUAREF
ZRANER. BETRIEFNAS, BRERARAIBEEZERTIAIR
ERE AU BT RRERS, HICRHEENEEFRFE. Bh
ERHNERFATUNCRBEETEORARIS,

MRRRBEREMERNXR, BHRERFREHE T SMIRR
AR

> B EBIUR

> B ER IR

» HIPIMS

> RENAREE

PHAZEHRREFREH RAFENRLKRNZ — P EEHME
e M H, ZEEN SRR EREM T REEFIRGE, EF T
RIERRATECE:

> g
> OESRL(FBEFAEMIN)
> HEFRTAETITRSR



PCS800 PCS1000

BASH BARSH

REfK%&: DLC, Si-DLC, CrN RE{KR%&: DLC, Si-DLC, CrN
FEERE: DC-ARC; Riod BB 3R AR E: DC-ARC; Mo BB
BRCREEE: @9710x600 mm ERCRETEE: @710x1000mm

TRE#UKRTE]: 240 2 F ‘ RERLARETE: 240 28
BRAHFES: 1000kg BRAHFES: 1000kg

MERRBEREEE B RE WERE
AT RSB TR, EPCSB00R N S KRB, AT BHAEDLC
BB ta-CHCINEBRAR. TEARERE BART MLBRIFS
HBHOMEEF, AT RAESHEENTRER, THESRLNSE
BT FEN AR SRR LIS,

PCS1000Z B ELHFRER LI ZATAMEHEERIHEN
B, REBIK, (B8R E RGN EEMHRMERFES R & RBIRT
RBABZ —BRATHEFEFERNMERAAIRISTRER, Xif
RT BERERENEF SN,
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PCS OPTIMA 200" B
X SR AAE (DLC) 25 BHLE

RENFRE (DLC) BERE '

®E{E%#R: DLC, ta-C, Si-DLC, CrN | e e o P —_ " ‘
AJIEACE: HiPIMS; DC-ARC; |

BUARBE: @710x1000mm MR EE[um] 0.5-2 1-4 1-4 0.5-2 2-3 2-3

il R 2802 5MTEERE 0.16 0.15 0.1 0.25 0.15 0.2
SAHFES: 1000kg :

EE[HV] 1500-2000 2000-3000 1000-2500 3000-6000 2500 2000-3000
RXM3ZEE [°C] 300 300 400 450 700 645
BIFBRERRA R
= REIZERE [°C] 160-220 <200 <200 <200 <200 <200
PCS OPTIMARRI&&RI ZHNEBFHRERS, AIUE&TZAEHN R iR ++ et it Ao it o
BIFREEFHR, XEFEESTEFIRERRTEZEFNEREE,
JE i EE 3R ++ +++ ++ ++ ++ +
i):23:3
4 Hﬂd*@ﬁﬂfﬁ%—?&ta-c HEEE 45 b 45 b 4y b
> FURR: S RUEZIFIDLCRE
> DC-ARCIE#E B R 55 E R ++ + + ++ 4+ +4++
> HiPIMSFR#H BeER ++ 4+ ++ ++ + ++
> EBFHFISH: RIE N, FEFHRENNE
it e B4R ++ ++ ++ ++ ++ +
BRI E R ++ + + ++ +++ +
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BHEFEFRAKN - REME

PCS DESKTOP

PCS800

PCS1000

PCS1500

PCS OPTIMA

ERE PA-CVD (BF=X) T 5T+PA-CVD (fH8) T 51+PA-CVD (fH38) T 51+PA-CVD (fH8) R EB ST B + % 53+ PA-CVD (fRUK)
BRARTEE D 150 H 200 D 710 H 600 D 710 H 1000 D 710 H 1500 D 710 H 1000

RAHFES 3kg 1000 kg 1000 kg 2000 kg 1000 kg

ERRERR high rate DLC DLC/ Si-DLC/ CrN DLC/ Si-DLC/ CrN DLC/ Si-DLC/ CrN DLC /ta-C / Si-DLC / CrN
mEIZ A E/#X 0.25-0.50 /)\BF 4 /\NBY UIN:) 4B 4 /\BF/ ta-C 2 um

P o= Si-DLC, Duplex DC-ARC, Bk e3IBAR DC-ARC, Bk EB3MBAR DC-ARC, BkH B3NN HiPIMS, DC-ARC

8 BitMEERFHRERS
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Bosch Plasma Technology -
Coating machines for highest demands

Benchmark in Technology

Robert Bosch is among the pioneers in Plasma based coating.
Starting from 1985 Bosch is continuously developing DLC- and
Hardcoatings for industrial use. The resulting coatings are now-
adays successfully applied by Bosch in many of our products.
Since the starting time Bosch uses a holistic approach on the
topic. High quality combined with high productivity is ensured by
a large number of inhouse developed Plasma sources targeted
for the specific process. Additional to coating performance we
also focus on reliable and efficient coating machine technology.
As a result we ensure a cost effective production process.

By using this technology in our own coating centers we have a
rich experience how the production chain affects quality and cost
of the final product. The integration of automation and connected
devices in the production process is an important success factor
in coating production yielding a competitive advantage for your
coating centre. All coating machines are already equipped with
required hard and software (IOT ready). Being part of the Bosch
group, a leader in connected industry, we have a rich experience
and resources to implement fully automatic production manage-

ment in your production.
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Quality - the key to success

For Bosch group quality is a key factor to success, and this
is seen in the design of our coating machines. Based on the
requirements from our own inhouse production all compo-
nents have been optimized concerning service life and ease of
maintenance. An advanced control system detects deviations,
ensures quality and is easy to use.

Technology based on Innovation

The proprietary plasma sources used in our coating machines
allow for high rate coating and excellent coating quality. For
a-C:H coatings we employ a microwave-based technology. This
technology allows for effective decoupling of the plasma gen -
eration and the substrate bias. The resulting process provides
very high coating rate (2x higher than competitors) and is large-

ly insensitive to batch configuration.

For ta-C coatings we employ a dedicated source technology
based on pulsed cathodic arc. This source allows coating rates
similar to a-C:H coatings and therefore overcomes this frequent
disadvantage of other sources available in the market.

Coating machines made to measure

All our coating machines follow a modular design and are
available with a variety of options to adapt the technology
to your needs. Based on this portfolio you can deposit all
well-established carbon based coating types. The platform is
also a perfect base for your own developments. Our experts
can support you in all technical matters.

Deposition sources are the key-component to obtain targeted
coating properties. For this reason, we provide a wide variety

of sources for our coating systems:

» DC arc sources

» Pulsed arc sources
» HiPIMS

» Dual Cathode setups

Diagnostic equipment is another essential part to ensure
production quality and facilitate development in the field of
coatings. Also in this field we offer a variety of options which
are fully integrated in the machine control software:

» Mass spectrometry
» OES systems (plasma monitor)
» Spinning rotor gauge

Of course, all measuring devices are equipped with modern
interfaces and integrated into the monitoring.



PCS800

Technical specifcation

Coatings: DLC / Si-DLC / CrN

Options: DC-ARC, pulsed cathodic arc
Effective coating volume: @ 710 x 600 mm
Coating time: 240 min

Maximum load mass: 1000 kg

Flexible setup for development and production

The possibility to combine different plasma sources makes
the PCS800 a versatile coating machine that can be used to
apply high performance DLC coatings, ta-C or hard coatings
like CrN. It is suitable for development as well as small to me-
dium series production. For advanced process monitoring the
machine can be equipped with devices like mass spectrometer
or plasma monitor.

4 BOSCH Microwave Plasma Coating System

PCS1000

Technical specifcation

Coatings: DLC / Si-DLC / CrN

Options: DC-ARC, pulsed cathodic arc
Effective coating volume: @ 710 x 1000 mm
Coating time: 240 min

Maximum load mass: 1000 kg

Eficiency and Quality

PCS1000 coating machines are used in BOSCH coating centers
world wide for large scale series production. Continuously im-
proved they are highly robust and user friendly in operation.
The microwave technology used for plasma generation allows a
high coating rate which is one of the key advantages and guar-
antees cost efficient production of high performance coatings.




PCS OPTIMA

Comparison of DLC Iayers with ceramic Iayers

Coatings: DLC / ta-C / Si-DLC / CrN Material WC:C a-C:H a-C:H:x
Options: HiPIMS; DC-ARC Tvpical o
Ical coatin ICKness
Effective coating volume: @ 710 x 1000 mm [m)n] g 0.5-2 L L 0.5-2 2-3 2-3
Coating time: 240 min . ;g
: Coefficient of frictiondry 46 0.15 0.1 0.25 0.15 0.2
Maximum load mass: 1000 kg - against steel
Hardness [HV] 1500-2000 2000-3000 1000-2500 3000-6000 2500 2000-3000
L . max. operating 300 300 400 450 700 645
Innovation in coating temperature [°C]
Coating temperature [°C] 160-220 <200 <200 <200 <200 <200
The PCS OPTIMA is the most versatile coating machine and can
be equipped with many different innovative plasma sources. It Abrasion i i i Kainy iat W
is the perfect solution for applications that require a tailored Tribochemical T+ T+ T+ T+ +
) ) Wear reaction
coating solution. €
resistance Adhesion o 5 + + + +
» Pulsed ARC source for high rate ta-C Surface
. - . . disruption + + * + et e
» Microwave source for efficient etching and DLC coatings
» DC-ARC cathodes Counter body wear +t it +t +t + +t
» HiPIMS cathodes
) _ Corrosion resistance + ot + ot +t +
» Plasma analytic : mass spectrometer or plasma monitor
Particle wear resistance ++ + + ++ +++ +
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Bosch Plasma Technology — Machine overview

PCS DESKTOP

PCS800

PCS1000

PCS1500

PCS OPTIMA

Standard technologies

PA-CVD (Plasma jet)

Sputtering + PA-CVD (MW)

Sputtering + PA-CVD (MW)

Sputtering + PA-CVD (MW)

Pulsed cathodic arc + Sputtering
+ PA-CVD (MW)

Coating volume

D 150 H 200

D 710 H 600

D 710 H 1000

D 710 H 1500

D 710 H 1000

Max. load

3kg

1000 kg

1000 kg

2000 kg

1000 kg

Standard coatings

high rate DLC

DLC/ Si-DLC/ CrN

DLC/ Si-DLC/ CrN

DLC/Si-DLC/CrN

DLC/ta-C/Si-DLC/CrN

Process duration / cyle time

0.25-0.50hrs

4 hrs

4 hrs

4 hrs

4hrs/ta-C 2um

Options

Si-DLC; Duplex

DC-ARC; Pulsed cathodic arc

DC-ARC; Pulsed cathodic arc

DC-ARC; Pulsed cathodic arc

HiPIMS; DC-ARC

8 BOSCH Microwave Plasma Coating System



DLC Coating Application

Molding

In molding application, DLC (Diamond-Like Carbon) coatings
provide an extreme high hardness, low friction coefficient, and supe-
rior anti-adhesive properties. Molding dies are utilized for producing
products of various intricate shapes. Additionally, DLC coatings
provide exceptional corrosion resistance against chemical corrosion
and oxidation, ensuring the mold surface's stability and durability.

Parts products

DLC coatings are extensively used in parts manufacturing, notably
in critical components such as bearings, cylinders, and piston rings.
The coating significantly enhances wear resistance and corrosion
protection, prolonging the lifespan of components, while reducing
frictional losses and elevating operational efficiency. In sectors like
automotive, aerospace, and construction machinery, DLC coatings
have emerged as a pivotal technology, advancing the performance
and lifespan of parts. Manufacturers choosing DLC coating technol-
ogy benefit from reduced maintenance costs and enhanced equip-
ment availability, delivering increased value and satisfaction to their
customers.

10 BOSCH Microwave Plasma Coating System

Sewing and Textile Components

DLC (Diamond-Like Carbon) is a clean solution for textile industry.
With its excellent self-lubricating properties, DLC coating serves as
an effective method for oil-free sewing machine components. It's
widely adopted in textile machinery equipment, including oil-free
needle bars, oil-free rotating shuttles, various connecting rod shafts,
sliders, and other components.

Precision Cutting Tools

DLC coating provides excellent anti-sticking properties, reducing
tool surface adhesion caused by cutting non-ferrous metals and
sticky materials. This enhances machining quality and ensures
stability throughout the cutting process. With DLC coating, the
hardness and wear resistance of the cutting tools are notably boost-
ed, extending their lifespan, decreasing replacement frequency, and

increasing production efficiency.
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Coating equipment

ih From a desktop system for fast sampling up to large batch coating systems we offer a wide spectrum of machines,

which is also used worldwide in production plants of the Bosch group.

IOT - automation and connected industry

., Tailored solutions for handling and testing steps. Innovative concepts for connected industry allow a fully con -
)
° nected process flow.
Turn Key Solutions
= Based on know how from our own production we support the setup of your production location or provide con -
I sulting for optimization.

Services
By providing support to our Bosch coating centers throughout the world we built a competent team of machine,
software and process experts, our team is available to provide individual support for your needs.

Process development
Q\ Our team of development engineers and physicists with long term experience in plasma coating is ready to take
over targeted development projects or support your own experts with our know-how.

Robert Bosch Manufacturing Solutions GmbH Bosch Automotive Products (Suzhou) Co. Ltd
Wernerstr. 51 XingLong Str. 455

70469 Stuttgart SIP Suzhou

Deutschland China

+49 (711) 811-30600

coating@de.bosch.com coating@cn.bosch.com

www.bosch-manufacturing-solutions.com
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