Example No. 5: Modeling of mechanical erosion to better predict
surface durability and to create longer-lasting coatings

Understanding mechanical erosion, such as solid-body or water-droplet erosion, isamajor factor in
the design of equipment and components used in the transportation and energy industries.
Mechanical erosion of arcraft fuselage surfaces, wing surfaces, jet turbine blades, automobile
valves and pistons, power-generating steam turbines, etc. can result in significant performance
losses, reduction in service life, and serious operational failures.
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Figure 1: Carbon/epoxy rotor blade

A crucia element in understanding and predicting surface damage caused by mechanical erosion is
the proper analysis of the impact of single particles or droplets. This can easily be done using SIO
software, which was used to generate the graphical output below related to the rotor component
shown in Figure 1 above. With SIO software it is even possible to model simultaneously impacting
particles to better understand their combined effect on the surface coating, whether it be a single or
multi-layered material.

' _ i 5 Filoy
[ material ] [ load ] [ calculate J Calculation -’ et Ak z —

[OFF]

local masdrnin
deformed body
undeformed body
O color 1
O color 2

normal stress z in kPa D_
cross sections at 1 E [ show position
® -39 pm z: 0,754 pm
1] g
-50
SN AR Y "
sl T\ -
-320 H : 15
400 v o]
60 .30 0 30 E0
X inpm
%=-39 Im val =-453,74 kPa 244
) - O user defined &4
0
a0 32
-160
240 cCy]
-320
-4m |
o 9 18 27 3 45 44—
Zinpm
z=0.754pm val =-453,74 kFa 25—

Line graph 2D graph 3D graph Anlmatlon Comparison Yalue browser Doclor
O showmax W
e
@ rainbow color
value:
/ [ T T
-80 -B0

= O contour plot 34
cross paint
O qray
x [|.|m)

Z {pm)

-461.064 kFa 765958 kPa



