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' Friction
Y Wear
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' Abrasive wear
¥ Tow-body abrasion
¥ Three-body abrasion
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\ Frictional wear / adhesive wear
¥ Surface fatigue

¥ Pure rolling

¥ Sliding
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' Sub-surface
v Erosion wear
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' Solid particle erosion
¥ Liquid drop erosion
¥ Cavitation erosion
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' pin on disk
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' Back and forth wear test

v Scratch resistance



= ek 4 (Gl ol ‘L“QP}] ! g (e [o] as A8 Lol 0,50 S
3 5 S eSS 3,55 5 59,y 35 08 by, ol b 4l e L] il e sl clgS
R e slreyd Jold a5 ol by 4 5ls cnlpls sl S [y Sz (LS 4l S
Iv] st O o Slp
Slogide 5o ol Laml g adgl consSis andllae (gl (crmlin digas 45 ol 03,5 Coli iales (905
505 5 olegs il eyl las pewie Sl baygesl lawgs Lol [V#5F] cudl e S5k
@ S SHL slaibe 10 (K8) @l (Gibe Cwld 4 Cons DS b Hlad bl S 5
et slooyd Jolis a5 el (Lig; 5l opl ol DNANVIa o Gl colSs e &g
s (MSE) 'olegs 5,8 o Sl 93] s (e 4 [7-0] w05 40 gl SzsS
A3l 5 ge Wlgie 3lge w555 nl (slp [Y-0] o 5 52 Jloms D18 5,55 5 Lags (S5 (y50))]
DVF] o8 ol o) b Glaaiss Wb Giale gey] Sl o

QS oo s S oslail | olgsds Glaogas sled ooy Gl (ygejl aSl 5l okl @

bl asilg oo SIL L petd ida b gem> JSL 4 0lge @

ol olge o3luil @

Ll Cep g S @

el oS 5 L e (il bl o T 08330 T (pile Spgo a2 o ile g5 @

Lagh) 5 D)l slaygiss e

093l ploy Dae @

Pyl s gladiged (2 gy

' Micro slurry-jet erosion
¥ Rolling

¥ Sliding

* Impact

5> Tungsten carbide
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' Flank wear
v Crater wear
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Abstract

The wear phenomenon is one of the most important factors in the failure of
industrial parts. Hard coatings on industrial tools and equipment improve
performance and increase their lifespan. Versatile and reliable techniques for
evaluation of hard thin coatings are necessary. To perform such tests, a device that
is fast, accurate and cost-effective and has good performance is required. In order
to achieve this goal, in this thesis, a micro slurry-jet erosion test (MSE) device, was
designed and fabricated. This device makes use of ultra-hard alumina particles. In
the MSE test device, the slurry inside the tank is forced by high pressure air to pass
through a narrow nozzle at high jet velocity and hits the sample surface. The slurry
eventually enters a receiver tray for re-consumption. In this research, after the
construction of the MSE device, tests were carried on the performance and
repeatability of the device with water at different air pressures. Thereafter, the
testes were performed with slurry using different air pressures and slurry
concentrations to ensure its performance. Very good repeatability of the device

was observed. The slurry contains alumina particles with a mean diameter of

about \ um. The particle size was measured using scanning electron microscopy.

Then, three tungsten carbide substrates, coated with thin multilayers of TiN, TiCN,

Al;O¢ and TiAIN were prepared using chemical vapor deposition technique. The

thickness of the coated layers were in range of Y-Y um. The coated samples were

subject to micro-slurry jet erosion test under specific pressure and concentration.
The wear rate of the specimens was measured using stylus profilometer. From the
results it could be observed that the MSE test device can be used for comparing of

the he abrasion resistance of the thin hard coatings.

Keywords: Thin film, wear, micro slurry wear, hard coating, Profile meter.
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