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1. To study of the microstructure and surface properties of
AICrN and TiAIN coatings.

2. To evaluate the wear behaviour under different conditions
such as rotational sliding and abrasion.

=
3. To analyze the film adhesion under static and dynamic @\ 4

conditions.
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Experimental f;\
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1. Samples: Heat treated AISI 420 Steel discs
Chemical composition

Fe(%) C (%) Si(%) Mn(%) Mo(%) Cu(%) Cr (%)

969 0398 0304 0789 023 0,142 105
2. PVD coatings: TiAIN and AICrN = Ee

Arc PVD, Oerlikon Balzers, Argentina . S ? Nano Hardness

3. Characterization >

Optical Microscopy, SEM,
XRD
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Wear
. Abrasive Wear test

Adhesive

Pin-on-Disk ASTM G65-94 | T |

ASTM G99 “Dry Sand- Rubber R
Wheel” f@\ﬁg‘
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Adhesion

Rockwell C Indentation

Scratch test /

_ I
Nugaunngy AL

26-28 April 2023, Lisbon, Portugal ugenia Dalibon




g ) i
Results ’("\ 4o
: Ay
A
de Superficies

Microstructure

OM images on different samples

Thickness
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Surface nanohardness

Contact
Nanohardness Young Modulus
Samples (GPa) (GPa) H/E depth (nm)
TiAIN coating 41 5 348 * 29 0.117 81 6
AICrN coating 45 7 349 * 33 0.129 76 £ 7

AlSI 420
stainless steel

5%+ 1 200 * 10
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0,41 = . -
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Wear volume loss 5 ren | 3 ACIN CrAIN coating: (0.30 + 0.03) pm
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TiAIN coating
Wear tracks

SEM images

AICrN coating

& _ spot HV cur WD HFW  magl det mode |— 100 um
% 13.0 5.00 kV 3.2 nA 7.1 mm 500 uym 553 x ETD SE

g t «r WD HFW mag— det mode |
o 13.0 20.00 kV 3.2 nA 7.3 mm 500 pm 553 x ETD SE
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Scratch tests tracks

AICrN coating

TiAIN coating
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Indentation Rockwell C Al
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OM images
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SEM images

HF1
Adhesion

> spot HV curr WD HFW  mag— det
X3 13.0 20.00 kV 3.2 nA 7.1 mm 1.00 mm 276 x ETD

curr WD HFW mag | 200 pm

spot HV agul|det
ks 13.0 20.00 kV 3.2 nA 7.0 mm 1.00 mm 276 x ETD
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TiAIN coating AICrN coating

%, spot HV curr WD HFW magL. det mode
2A) 13.0 5.00 kV 3.2 nA 7.4 mm 1.20 mm 230 x ETD SE

AICrN coating

While in the heat treated
stainless steel, the mass los was
about 250 mg (130 N, 30 min),
in the coated samples, it was
undetectable.

W m:

T 29 1 de 8. spot HV u
3X) 13.0 5.00kV 3.2 nA 7.1 mm 600 ym 460 x ETD SE # 13.0 5.00 kV 3.2 nA 7.3 mm 600 um 460 x ETD SE
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1. The thickness reached approximately 3 pm in both coatings.

2. The mass loss was similar for both coatings under abrasive wear ASTM
G65.

3. The AICrN coating has better performance under sliding conditions. The
wear volume loss was twenty-five times lower for the AICrN than the TiAIN
in pin on disk tests, under low and high loads, and the steady friction
coefficient value was also lower.

4. In the scratch tests, the AICrN coating failed under a higher load than the
TiAIN, which would indicate a higher critical load.

5. Nevertheless, the deformation was greater for AICrN than TiAIN coatings.
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