


- Sealed layers after a couple of 100 nm

- Layers with different morphologies 

- High guality Diamond layer
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~ 30 
min.

~ 20 h

0 min.

Diamond layer

Ceramic

Diamond crystal grows and attaches to surface

Very High bonding strength
due to covalent bond
because of high coating temperatur
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- Seeding crystals

- Crystal growth starts

- Diamond layer not closed
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- Diamond layer closing

- Layer thickness ~ 300nm

- Diamond layer not closed

- covalent bonding

SH
Typewritten text
- Columnar growth

- Layer thickness ~ 4µm

- Process end by standard products
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BASEMODEL

Strong covalent bond
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The Coating Process
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Plasma - Unit

fast

HF - Unit

experimental

HF - Unit

small series

HF - Unit

production

2 HF - Units

production
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Preparation of Materials
- Cleaning
- Seeding with Crystals
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Diamond Coating
- 5 Hot Filament (HF) Units
- Plasma Unit
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very good coatability (good bonding)
coatable
not coatable (graphit formation)
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Coatable Materials
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Comparison
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Diamond Coating

to other coatings
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Diamond has highest hardness

Diamond has high resistance to
three-body wear
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Diamond has highest hardness

Diamond has high resistance to
three-body wear
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Diamond has highest hardness

Diamond has high resistance to
three-body wear
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Sandblasting Test of different coatings on Titanium substrate
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abrasion indentation due to 
SiC particle bombardement

!!! not measurable !!!

Abrasion resistance of uncoated and
Diamond Coated Seal Ring
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no visual or measurable sign of DAMAGE detectable !
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Blasting Test with abrasive 
SiC-Particles
Particle size 30µm
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Diamond Coated                uncoated
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Reibkoeffizient μ

Non-Coated Silicon Carbide
Total Loss in Short Time

Diamond Coated Silicon Carbide
extremely long Emergency running

Total Distance [m]Total Distance [m]

!!! DRY RUNNING !!!

TRIBOLOGY   
Rings for Seals & Bearings  
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depth of abrasion after 30 km

run-in area due to 
smaller counter ring 
after 30 Km dry run 
test 

!!! DRY RUNNING !!!

Test Parameters:

- 2 m/s      ( 6.56 ft/s )

- 0.4 MPa  ( 58 psi )

- 30 Km  or 4 hours
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1.25 µm depth of run-in
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After 4 hours of dry running only appr. 1.25 µm wear !
Seal Surface is not destroyd !!!



Tribometer WAZAU TRM 1000 !!! DRY RUNNING !!!

TEST FOR MECHANICAL SEALS

Test Parameters:

- 2 m/s      ( 6.56 ft/s )

- 0.4 MPa  ( 58 psi )
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