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What are PVD coatings ? 

 Applied in vacuum at temperatures  

    between 200 and 480 °C 

 Thickness of the coating 1-16 µm 

 Standard               : 31 µm 

 Thin                                : 1 µm 

Special                          : 16 µm 

 Strong adhesion of the coatings 

 High hardness and low frictioncoëfficiënt 

  

Physical Vapour Deposition 



Characteristics of PVD / CVD (diamond) Coatings  
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Dry running properties of sliding materials 

Sliding distance [m] 
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Surface energy properties. 



Wear resistant coatings for tools. 

Cutting 

Higher 
Productivity 

Punching/ 
forming 

Longer tool life 
Dry running 

Plastics processing 

Mould protection 
Shorter cycle times 

Die casting 

Longer tool life 



Wear protection / reduction of friction 
for precision components. 

Injection system 

Rocker arm 



ARCTIC coating series 



Wear protection coatings for tools 

Plastics processing Punching / Forming General engineering 

Low tempered steels are used 

Coating temperature of 200°C is requested 



What does ARCTIC mean ? 

ARCTIC coating series 
- BALINIT® A ARCTIC 
- BALINIT® D ARCTIC 
- BALINIT® FUTURA NANO ARCTIC   

 Deposited at 200°C   



BALINIT® ARCTIC coating series 

Coating temperature at 200°C has the benefits of 

 no loss of hardness for low tempered steel grades 

 no effect on corrosion resistance 

 prevention of distortion 

BALINIT® properties and performance are unaltered 

Excellent coating adhesion 



No loss of hardness for low tempered steel grades 
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No effect on corrosion resistance 
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Prevention of distortion 
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ARCTIC coating series - properties 

BALINIT® A ARCTIC 
(TiN) 

BALINIT® D ARCTIC 
(CrN) 

BALINIT® 
FUTURA NANO ARCTIC 

(TiAlN) 

 Hardness 2300 HV 
- abrasive wear resistance 
- adhesive wear resistance 

 Hardness 1750 HV 
- adhesive wear resistance 
- corrosion resistance 
- oxidation resistance 

 Hardness 3300 HV 
- abrasive wear resistance 
- high thermal stability 
- high oxidation resistance 
- high chemical stability 

Deposition temperature 200°C  

Max. coating thickness 5-6 μm (depending on tool size) 



Carbon based coatings. 
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Carbon based coatings. 

BALINIT® C   (WC/C) 
a-C:H:Me 
• very good adhesion 
• high elasticity 
• moderate hardness (1’000 / 1’500 HV) 

BALINIT®  DLC 
a-C:H  
• high wear resistance 
• higher hardness (>2’500 HV) 
• low friction  

BALINIT® DIAMOND 
PCD / NCD  
• max. wear resistance 
• max. hardness (10’000 HV) 
• Temperature  resistance up to 800⁰C 

 

BALINIT® HARD CARBON  
ta-C 
• hydrogen-free  
• high hardness (5’000 HV) 
• Temperature resistance up to 450⁰C 
 



Classification of carbon coatings; VDI 2840 

metal metal others

bonding sp2 sp3 sp2 sp2 / sp3 sp3

abbreviation a-C ta-C a-C:Me a-C:H ta-C:H a-C:H:Me
(Me = W, Ti, 

...)

a-C:H:X
(X = Si, O, 

N, F, B)

- -

common 
names

DLC, 
graphitic 
carbon

DLC,                          
amorphic 
diamond

DLC,      
hard carbon

DLC             
Me-DLC             
Me-C:H 
MeC:H

DLC                    
X-DLC                     
Si-DLC

deposition 
process

PVD PVD PVD PA-CVD PVD             
PA-CVD

PVD             
PA-CVD

PVD                
PA-CVD

sp2

doping, 
additives

 Amorphe Kohlenstoffschichten                                                                                    
Amorphous carbon films                                                                                 DLC coatings                                                                                                                                                                                                                                             

without hydrogen with hydrogen

Kristalline C-Schichten  
Crystalline carbon films

diamond coatings

undoped doped

CVD diamond

sp3

 CVD



Coating material Tetrahedral amorphous carbon (t-aC) 

Microhardness (Hv 0.01) 4000 - 5000 

Coefficient of friction against 
steel (pin-on-disc, dry) < 0.15 (w/o post-treatment) 

Max.application temperature 500°C 

Coating colour depending on thickness: rainbow, black, 
grey 

Coating type monolayer 

Coating thickness 
(depends on tool geometry) 0.3 to 3 µm 

Coating temperature (C°) < 150°C 

Product info t-aC 



 Coatable materials 

Warmwerk- Koudwerk- Veredelings- Roestvast- Snelstaal Brons Diversen 

staal staal staal staal       
1.2323 1.2083 1.1151 1.4002 1.3202 Ampco 8 Ferro Titanit 

1.2343 1.2316 1.1181 1.4006 1.3207 Ampco 18   

1.2344 1.2362 1.1191 1.4021 1.3243 Ampco 45 Durotherm 600 

1.2360 1.2363 1.1221 1.4028  1.3245 Ampco 83 (300°C)   

1.2365 1.2369 1.2307 1.4034 1.3247 Ampco 88 (450°C) Hastelloy 

1.2367 1.2376 1.2311 1.4057 1.3255 Ampco 95 (450°C)   

1.2567 1.2378 1.2312 1.4110 1.3333 Ampco M4 TiAl6V4 

1.2581 1.2379 1.2738 1.4112 1.3341 Ampco 940 (420°C)   

1.2603 1.2380 1.6582 1.4116 1.3342 Ampco 944 (450°C) Hardmetalen 

1.2606 1.2436 1.7225 1.4120 1.3343 Ampco 972 (500°C)   

1.2662 1.2601   1.4122 1.3344     

1.2678 1.2609   1.4125 1.3348 Hovadur K220 (420°C)   

1.2709 1.2631   1.4528 1.3355 Hovadur K265 (450°C)   

1.2744 1.2851   1.4542   Hovadur K350 (300°C)   

1.2777 1.3551     CPM Rex M4     

1.2799     Elmax CPM Rex T15 Moldmax LH (375°C)   

1.2885 CPM 9V    M 390 PM ASP 23/ 30/ 60 Moldmax HH (315°C)   

1.2889 CPM 10V      S 390 PM     

1.6358 T440V      S 690 PM     

  Vanadis 4           

  K190 PM           

  SMV 5           



Some examples….  



Considerably higher service life. 
Hobbing of gears 

Tool: 
PM-HSS hob 
 
Workpiece: 
Steel, DIN 1.7131 (~ AISI 5115) 
 
Cutting parameters: 
vc = 200 m/min 
VB ~ 0.3 mm 
Dry 
 
Source: 
Automotive manufacturer 
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Productivity boosts by 20% 
Threaded cores for bottle caps 

Description 
Production process: injection moulding 
Particularity: lubricants and mould 
release agents cannot be used for 
pharmaceutical or food packaging. 
 
Threaded cores uncoated 
Production downtime: 1 day per week 
 
Threaded cores BALINIT®-coated 
 Trouble-free production during 

several months 
 10% shorter cycle times  
 Yield productivity gains of up to 20% 



Punching; wear comparison after 1.5 Mio strokes  

BALINIT® ALCRONA 

BALINIT® ALCRONA 
ADVANCED 

Application: 
Punching 
 
Tool:  
Punch 
DIN 1.2379 (~AISI D2), 60-62HRC 
Size: 40x60x80 mm 
 
Workpiece: 
Furniture fittings 
Workpiece material DC1 sheet material 
 

Customer problem: 
Low tool lifetime 
 
Coating: 
BALINIT® ALCRONA  ADVANCED 
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Application: 
Trimming 
 
Tool:  
Straight knife 
ASP 2023 / DIN 1.3344 
62 HRC 
 
Workpiece: 
Steel tubes  
 
Benefit: 
Increased tool lifetime 
Less machine downtime 

® ® 

Trimming knife. 



Application:  
Forming of bolt head 
 
Tool:  
Forming punch 
CPM1V (PM Steel) 
BALINIT® ALCRONA  ADVANCED 
 
Problem 
Low tool liftime 
 
Benefit: 
Increased tool lifetime 
Less machine downtime 
Less scrap 
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Forming Punch. 



PVD coatings on vehicle components 

 Markedly higher injection pressure 
in diesel and gasoline engines 

 Reduced friction on cam shafts, 
tappets, piston rings, gears, etc. 

 Lower vehicle weight due to 
smaller components 

 Less fuel consumption 

 Reduced emission 



PVD coatings for highly demanding components 
Being part of all successful formula 1 racing cars 

Con rods Valves 

Wrist pins Cam follower 
(rocker arm and shaft, tappets) 

Camshafts 

Pistons 

Crank shaft Gear wheels 

Suspension parts 



Performance increase. 
Diesel injector with piezo technology 

Injection 
needle 

Components of the injector out of a Common-Rail 
diesel injection system are coated with performance 
increasing carbon coatings in mass-production. 
 
DLC-coated injection needles are dimensionally 
stable even in long-term usage, thus ensuring the 
leak tightness of the system. The good sliding 
properties guarantee a precise flow of the diesel 
fuel. 
 
WC/C-coated valve pistons virtually show no wear 
even at extreme pressures. Image source: 

Siemens VDO 

Valve piston 

Poppet valve 

Control 
piston 
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Thank you very much for your attention! 


