The coating as a design element -

Increased service life due to higher wear resistance
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BALINIT® hard coatings are frequently only employed after completion of product development when it is discovered
that there is too much wear (acute problem solving). However, the coating itself is more and

more playing a role as a design element during development to achieve improved performance.

A recent example of this is the use of the BALINIT® C coating in combination with

special pre-treatments designed to increase the load capacity of gears.
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Benefit from high-performance BALINIT coatings
Contact us now!
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Qerlikon Balzers Coating AG www.oerlikon.com/balzers
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E info.balzers@oerlikon.com

Qerlikon Balzers Coating (Suzhou) Co., Ltd | No.9 Chang Yang Street | Suzhou Industrial Park 215024 | Jiangsu Province |P.R.China
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With innovative PVD coating solutions for
high-performance precision components
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Oerlikon Balzers‘ BALINIT coatings boost performance

BRiEEREABALINIT:RERHA 1£5E

Mechanical engineering components frequently operate
under extreme conditions: high loads, high sliding speeds
or poor lubricating conditions can lead to wear or excessive
friction and thus reduced lifetime and/or efficiency.
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Trust BALINIT® wear protective coatings from Oerlikon
Balzers - a global technology leader in hard coatings.
BALINIT® coatings provide a wide range of matchless
advantages that push components to peak performance
and unmatched reliability.
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Equipment for low-friction and wear resistant coatings
with Oerlikon Balzers* RS50 coating system
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Highest level wear protection
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BALINIT® for tribosystem
BALINIT EEZ RS2

Environment: Lubricant, temperature,

atmosphere
WiE: 88, BE, A55E

Coating: PVD and DLC coatings
®E: PVDIIDLCRE

Surface: Surface preparation
FME: REFALE

Substrate: Material advice

To find a proper solution, our Oerlikon Balzers surface
engineers are starting with an analysis of the whole
tribosystem: the parts and their materials, hardnesses
and surface finish, the environment and wear mechanism.

The analysis results enable Balzers surface engineers to
select the appropriate coatings. Experienced job coating
centers apply well proven, standardized procedures which
are moreover ISO, and in many cases also QS 9000 or
NADCAP certified. Sophisticated after-test analyses
complete the solution.
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Oerlikon Surface Solutions
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Oerlikon Balzers not only offers PVD- and DLC thin
coatings, but also special nitriding solutions. Oerlikon
Balzers has e.g the worlds largest plasma nitriding
equipment for parts up to 40 t weight, 10 m in length
and 3 m in diameter.
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Qerlikon Metco, also part of the Oerlikon Surface Solutions
segment, is also a leading supplier of thermal spray mate-
rials, equipment and job coating service for thick abrasion
and erosion resistant coatings such as WC-Cobalt or
oxides e.g for turbine blades.
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Main applications of wear-resistant and low-friction
BALINIT coatings
MERR . EEEBALINITRENEENA
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Engines Motorcycles Racing
Znhi EEEE £33 55 EahiiR

Food processing Hydraulics Compressors Sub sea valves Water- and steam-
HmIT BERE & iBIEiR turbines
IKEEHLENSEEM,

Machine tools Linear guides and Textile spinning Printing Packaging

HiETE ball screw drives and weaving ERR a%
BESMILREREIL &R $Hin

Further applications
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Leisure and Ceramic discs Medical Medical devices
domestic for faucets instruments E3rd
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More decorative coatings &
heat treatment by Oerlikon Balzers
BEZ &It iREKRIERERERARLE

BALTONE

As well as hard and wear resistant coatings, Oerlikon Balzers
also offers decorative BALTONE™ coatings in a broad range of
colours which are applied using specialized coating machines
for very economic decorative treatment.
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BALITHERM IONIT

The low temperature heat treatment process
creates a wear resistant and durable
surface on large components. No
harmful chemicals or gases are used

in the IONIT process. This means

that IONIT is the environmentally-
friendly and efficient alternative

to conventional nitriding

methods.
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Coating properties at a glance Harness the main advantages of carbon-based

N =1 . . - = - - T
REERE—RR coatings: low friction and low sliding wear
E2H2E = SEL= =
et Pr . Coating Typical coating Friction against Coating Max. service Max. treatable B}?Elﬁ;ﬂgigﬁl% - 1EE!§*D1EEMI§;E
oatng . rocess hardness H . thicknesses steel, dry temperature temperature dimensions [mm]
material - technology (GPa) (pm) running @) (C) DxL
AR = SRR R UEIS R B BEEmEEE BALERY
Y Pin-on-disc test to compare friction and wear of materials
BALINIT® C WC/C Sputter : 2 - 7 =4l @9 = @2 < 250 300 250 x 1,000 SEHEME: ISECAAELEIRLL R EEE
'® B o e et - (] . . oy o
BALINIT® DLC a-CiH PACVD 15 - 25 1-3 0.1-0.3 < 250 300 250 x 1,000 Coefficient of friction EEz
BALINIT® 0.8 X End of test due to adhesive wear
R CrN/a-C:H PACVD ~15-25 2-5 0.1-0.2 < 250 300 250 x 1,000 BT ER S

BAL B Aisi 52100 (DIN 1.3505), uncoated

®
a-C:H PAGVD ~25 - 35 2-4 QL1 = 042 < 250 - 350 350 320 x 665 X FnE
CAVIDUR 06 e

1 ISl 4140 (DIN 1.7225), nitrided

BALINIT® CNI CrN Sputter 18 +/- 3 1- 20 05 < 250 700 250 x 1000 ; Sk
BALINIT® 700 x 1,450 Hard chrome plated
CROMA PLUS CiN Arc 25 +/- 3 4-10 0.3-0.5 250 / 400 700 16§goxx41,5ggo 0.4 / s

I BaLiviTe € (werc),

BALINIT® A TiN Arc 30 +/- 3 1-4 0.4 250 / 400 600 700 x 1,450 /‘\ virtually no wear
BALINIT® 0.0 NESEER

ALCRONA AICIN Arc 36 +/- 3 2-6 0.35 < 500 1000 700 x 1,450 \
PRO
BALINIT® )

a-C:H:Si PACVD ~20 - 25 1 =3 @y = @2 180 - 220 300 330 x 900 0
DYLYN — -

0 100 200 300 400  Sliding distance (m)

BALINIT® EIIEE (3K

a-C:H:Si PAGVD =7 = 28 1 =3 0.05 - 0.1 180 - 220 350 330 x 900 BanER ()
DYLYN PLUS

Wear track (30x)

BALINIT®

a-C:H:Si PACVD ~15-20 -3 0.05 - 0.1 180 - 220 350 330 x 900 Wear track (30x)

of BALINIT® C coated

ring exhibits only slight
running in (wear depth
approx 0.2 um) after

2000 m sliding distance
BALINIT® Ci# ISR (30x ) :
200K BEhiEBEEMEMER (B
RIFEL90.2 um)

DYLYN PRO

of nitrided ring,
exhibits heavy galling
after 150 m sliding
distance

ERAWNERREE (30x) 150
KBMEEEEME™EEIR

All given data are approximate values, they depend on application, environment and test condition.
U EEERIERMtSE, MATRMARA. FRURUESEG.

Coating description and recommended applications
REN B RN REE

BALINIT® C: The standard coating for sliding and rolling BALINIT® CROMA PLUS: Similar to CNI with higher
elements under poor lubricating conditions, counteracts hardness and a special top layer for reduced friction. F Experimental method
seizure and galling (e.g. roller bearings, gears). BALINIT> CROMA PLUS: SCNI(), BEEEs, FHAaleEeism iy i
BALINIT® C: ERFFEIGBIMNE FEBsfiE st MIinER R, REE LT A= 1. Ball, non-rotating  ziik, Jkress
R ( EWRRAR. ) . ; ;
istori i i diameter 3mm H1Z 3mm
® u
BALINIT® DLC: Harder than BALINIT® C and therefore o oo, e, e P o o B AISI 52100, DIN 1.3505 100Cr6
used to withstand higher levels of abrasive wear and high .colm pOTerl.S' |mpre$.3|v$ go! gn ct:o or: Sﬁ efefore | 60 HRC
sliding speeds. Standard for diesel injection, engine valve n feng-iasting spectiication INAUSTres such as asrospace
! o Gist : or for colouring and designation purposes. ]

train and piston pins. . i ’ N e 2. Testring ifistEr
BALINIT® DLC: LBALINIT® CIEER, HEUHRATAESIBHEEN BACINIT= RS e LIS chem, samBitesHleE
EREEORER. LA, RRNTRS, RONEITEE. TR b el Ao DGR i \ s IR0 IR e e Se

| 60 HRC
BALINIT® DLC STAR: Tribological performance like BALINIT® ALCRONA PRO: Extremely oxidation resistant / 1 Abrasive-blasted msatmRakinss
DLC, but enhanced with a very ductile CrN base layer and therefore used in high temperature and abrasive | or polished RE
for additional high loads. environments (e.g. for turbocharger parts or exhaust 2 Coated
BALINIT® DLC STAR: EEFIEALSDLCEN, BEMMERITNTALEER valves).
BILUREE SR . . . . I o

BALINIT® ALCRONA PRO: REfSEL, BEATEENSERIRET Test conditions

BALINIT® CAVIDUR: Very hard and smooth DLC coating. ( EmREIEESRARFRAISH) o | il
The standard for highly loaded racing parts such as cam- [ F=30N
shafts and finger followers. BALINIT® DYLYN: Silicon-enriched DLC coatings for S V=03 m/s
BALINIT® CAVIDUR: BESEXBNDLCARE. EBRTERREEFNO® lower friction, higher corrosion resistance and good release D c.ontact —
BRSNS . properties (e.g. plastic moulds). v g

BALINIT® CNI: Chromium nitride is very ductile and highly BALINIT® DYLYN: RER. SEMNBRURSRENSEDLCEE (ZM
oxidation resistant and is therefore used in high temperature WRTEHRRNR) .

applications requiring high wear resistance (e.g. piston rings,

exhaust valves).

BALINIT® CNI: SitiEERMENFESEREMN, EItERTIMEEERRE

SHNEERNENA L (ENEET. H51E).
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