-

Verschleil3-Vorhersage-Simulations-
Modell

Predictive Wear Simulation Model

Norbert Schwarzer, Nick Bierwisch

Sachsisches Institut fur Oberflachenmechanik — SIO

Tankow 2 Am Lauchberg 2
18569 Ummanz / Riugen 04838 Eilenburg

—“sla

Acknowledgements S S

Thanks to the state of Hawaii for the hospitality and all the ALOHA!
Well, of course, and thanks also for the nice project!

r

\_

contact@siomec.de www.siomec.de Page 1

J




N\

Doing this

ENDLESSLY TOUCHABLE

J:L
LR T

Avoiding this
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ENDLESSLY TOUCHABLE

THE NEXT GENERATION OF MATERIAL
OPTIMIZATION

Doing this Avoiding this
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Structures and Material
Combinations
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THE "FUNNY” STRUCTURE OF THIS TALK
Technical Market/Management
Our Software & Holistic Optimization &
Consulting Socio-Economic
Service Simulations
Interpretation as a Higgs Field
Mechanism
| IP-:II.I!JI?; =@ Loads of mass
- ‘ g Notsucha “
=» Sorry Managers good Solution! %
_ and Accountants! = Sorry Englneers'
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[1] O&PfC®, www.siomec.de/O&PfC diation of the real application =427 ]
[2] ISA, www.siomec.de/ISA () process step T Doctor
[3] FilmDoctor®, siomec.de/FilmDoctor ;
[4] SSA®, www.siomec.de/SSA ? ;E?I;Sirggg::ompun phyS|caI flailulre anaIySiS and desi- F:'_'-'] 3l
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slo SIO Calotte Module

\_ J
f How it works in detail b
»Analysis lll: 1 um thick layer 2 — E21
»Analysis IV: 3 um thick layer 2 — E22
>If E21 and E22 differs significantly check homogeneity!
\ substrate )
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Example: SUP-Paddle joints — project work for Naishsails inc. Maui, USA

Copyrlght Nalshsalls Inc. (contact: n.schwarzer@siomec.de or
‘ nalshsalls inc. directly)
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S@O The wider OptiCycle
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Please order animation directly from:
n.schwarzer@siomec.de
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g@g Talking about tribo- or wear laws
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Here one more general approach

A A A N
tribo —effect; =k, o +ki, & +kjj, u‘u' + > k*8,S,
=1

By simplification (- Proceedings of ICMCTF)

tribo —effect; =w; = lzijk| o = 0 (de On 'e_uf)

Or Archard’s law

B i i i K 33 _ 33

- J
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Talking about tribo- or wear laws

I material l [ calculate ] Iﬂeld calculate] [ stress fields ]
pin v 0,1 E:114  [tPa | [user defined - R: 2
F: o ot o foa steps: 20 3
wear laws
) simple @ advanced professional

enter the needed input parameters

8] Archard's law Kd: 25 lambda: 100
[ Extended Archard's law with selection
/| schwarzer's law using von Mises stress

select which laws should be used

field component: |normal stress in z-direction

project

critical region 30 % %

[F]
tolerance 66 3 %

28

24

i
o

wear depth {pm)

\
'

0.3 L

| m—

0.4 /

yer thickness
critical region
—0|crance
[=@=EAL normal stress z kd=0,21
t===AL kd=0,21

SL kd=25 lambda=100
T

9
wear track (m)

18

start calculation
get results

show interface

result settings

¥ EAL normal stress z kd=0,21
& AL kd=0,21

000 lambda=100

00 lambd
0 lambda=100
[ SL kd=25 lambda=100

graph settings
interface size: g % px

data line size: 4 % px

data point size: g % px
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§LO’ Talking about tribo- or wear laws

I material l[ calculate ] Iﬂeldcalculate] [stressﬂelds]

pin v 0,1 E:1,14 [Tpa 'Huser defined - e 5 start calculation
F: 200 ©T: 240 (SN THIPY steps: 20 (3

wear laws
) simple @ advanced professional show interface
select which laws should be used enter the needed input parameters critical region 30 % %

) Archard's law Kd: 25 lambda: 100
| Extended Archard's law with selection
/| schwarzer's law using von Mises stress

tolerance 66 % Yo
field component: |normal stress in z-direction

result settings

‘ The only way to come to a quantitative ==
| predictive tribo simulation / modelling!

i
o

wear depth {pm)

_.—-*4

\
\
\

0.3 L

™ / o 21 thickness H
,_crm«:al region
—0|crance
l=g==EAl normal stress z kd=0,21 graph settings
b Al kd=0 21 interface size: g % px
0 SL kd:ES‘Iambda:m[] N data line size: 4 % px
6 : 4 12 15 1§ data point size: @ px

9
wear track (m)
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§@© Talking about tribo- or wear laws
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Here on

tribo — ef k>35S,
By simf CTF)

tribo e‘lk”)

Or Arc

h, =, (S =ko”
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§E© The Two Sides of the Same Medal

p
Technical Market

Quantum
Economy

The Quantization of Socio-Economic
Space-Time
Theory and Basics

\

Dr. rer. nat. habil. T. Bodan
& Norbert Schwarzer

ks
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Summing up
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Please order animation directly from:
n.schwarzer@siomec.de
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