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Coating Fatigue Test
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Why a Coating Fatigue Test?

A Laboratory Tests
I Correlation Problems

A Semiindustrial Tests
I Expensive
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Why a Coating Fatigue Test?

A Stampers need a test for thin film
ceramic coatings which is

I Accurate
| Fast
I Inexpensive
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Questions will be taken after Dr.
NI e0Os portion of
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) University 0
of Windsor

thinking forward

Coating Impa&liding Fatigue Tests
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Coating Impact-Sliding
Fatigue Tests
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Examples of Hard Coating/Substrate System

Coatings:
ATIN Micro/nanostructured Coatings (crosssectional TEM images)
|
ATIAIN Single layered Nano-multilayered Nano-crystalline
ACrN '

ATiC

Substrate

AD2

AmM2
AHardened steel
ANitrided steel
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Coating Impact-Sliding
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Fatigue Tests
State of the Art Testing Methods b
Wear test of PVD/CVD coatings I
Two basic wear & friction test configurations: -
Linear Reciprocating Balbn-Flat (ASTM G133) ‘ o
Pin-on-Disk (ASTM G99) Jo .
- wear rate and COF B o3k
P Weqgr track
Adhesion & scratch resistance tes Nmall
- Lcl and L02

Rockwell
diamond
pu—
Rockwell indent-adhesion test: p 7 ‘ —
Vertical indenting Bontsiihannel
- one indentation g vy
- deforming substrate

- cracking the coating
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Coating Impact-Sliding
Fatigue Tests

Ball-on-plate Impact (Phase 1)

Impact force, F l11tun||m||i_u-_' :r:ﬂ:!]l_' with cohesive [ L':Llri_L] :r:ﬂ_]]f_' with
J and adhesive failure cohesive failure

Impact frequency, f
(1
Impact ball _
Distance,
Coating
i . - ST
Substrate Peripheral zone with Piling up of material

circular cracks

Typical failure zones encountered after the impact fatigue test.
ACohesive failures

AAdhesive failures

AFatigue cracks

AMaterial transfer
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in
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Coating Impact-Sliding
Fatigue Tests

50
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1 1
0.15 0.0 0.25 0.30

¢¢
o Test Conditions:
Loads: 80N impact 200N press

Impact  sliding Impact ball: SAE 52100 steel
—_— Lubricant: No
Head Tail Cycles: 1500
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Coating Impact-Sliding
Fatigue Tests

Test conditions: 1500 cycles, Steel Ball. SEM observations on All coatings/D2

SEl 15.0kV x85 200um ——

SEI '15.0kV. x85 200um %
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Coating Impact-Sliding
Fatigue Tests

chipioiﬁg

ey

~ materialitransfer

Failure Behaviors SEL 1e AR/ G 2
Fatigue cracks

Pealing

Chipping

Material transfer

SEI- 15.0kV. x270 500im tes— 2 By
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Coating Impact-Sliding
Fatigue Tests

Failure Behaviors

Fatigue cracks

Pealing

Chipping B
Material transfer « "\ chipping

SEl 15.0kV x550 20um —— SEl 15.0kV x170 .100um ——
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Coating Impact-Sliding
Fatigue Tests
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Failure Behaviors
Chipping
Material transfer
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