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Physics | Default | Start
Mass(kg) ) 0 46;‘ ~— Sideslip

(degree)
225

0.25

Inertia x,y,z
0.004856 0.004856

thrust coefficient(k) 0.00000298
damping coefficient(b) [ IOLCIREY

0.25

0.008801 ~—— Sloer
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Data
Material name 5235

Description -
() Use temperture dependent deta points
Material models
Available Selected
= General + | sastic +
Density Slip wear
Sip wear +
= Blasticity x
Elastic
= Plasticity
Plastic
Thermal
Thermal expansion
Thermal conductivity
Properties
v Data
Young's modulus 210000 MPa
Poisson's atio 03
Sependent dts points
Selected
+ | Bastic
Slip wear
Young's modulus
The value of the Young's modulus.
OK- Add new oK Cancel
| Themal expansion |
| Themmal conductivity
Properties
v Data
Hardness. 100MPa
Wear coefficient 0001
Hardness
The value of the surface hardness.
OK - Add new oK Cancel
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File Edit View Geometry Mesh

fodel  Property

nteraction

Amplitude  Initial condition  Step  Analysis Results  Tools

Help

b@o W Q@BIDPOHO0L | BT IT MR So@

Geometry FEModel Results

Q
=] &’ Parts (2)
Pin

2l Mesh refinements

Ready

o{EH}O|X| BE

EEEssssEEEEEEEEE,

: Contents X
-

&1 Introduction

: 2 Import Geometry

j 3 Prepare the FE Mesh

:4 Assign Material Properties

B 5 Select the Analysis Type

:6 Create the Boundary Conditi
:7 Define the Loads

i & Run the Analysis

B9 Results

1 Introduction

B This advisor helps you to build
: simple finite element (FE) mod
m It limits the FE model to a singl
B component and a linear elastic
m material model.

-
. 2

& No constraints or contacts are
B currently supported by the
e

 advisor.

-
B Three different types of FE

i analysis can be performed usin
I the advisor: static linear analysi
" £
i frequency analysis and bucklin
: analysis.

-
m To create a new FE model selec

©5/25/22 22:37:38
©5/25/22 22:37:38
05/25/22 22:37:38
85/25/22 22:37:49
85/25/22 22:38:00

— — 5 Tand
0 48 9.6 114 192 24 mm e o
R Sesred apstem of un

Elapsed time [s]: ©.0404411

Replace geometry part properties: Solid_part-1, CaeMesh.PartProperties
Replace geometry part properties: Solid_part-2, CaeMesh.PartProperties

[KIMM-Structure 2}H /]

Unit system: mm, ton, s, °C
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combination of materials
mild steel on mild steel
60/40 brass
Teflon
70/30 brass
Perspex
moulded Bakelite x 5073*
silver steel
beryllium copper
hardened tool steel
Stellite grade 1
ferritic stainless steel
laminated Bakelite 292/16%
moulded Bakelite 11085/1*
sintered tungsten carbide on mild steel
laminated Bakelite 547/1*
polyethylene
sintered tungsten carbide on sintered
tungsten carbide

wear rate hardness
(107 cm3/em) (10° g/em?)
1570 18-6
240 95
200 05
100 68
14-5 2-0
12:0 2:5
75 32
7-1 21
6-0 85
32 69
2-7 25
1-8 33
1-0 30
09 186
0-4 2-9
03 0-17
0-03 130

cale. value of K

(from (1))
7 x10-3
6 x10—*
25 x 10—
1-7 x 102
7 x10-®
7-5 x 10-6
6 x10-8
3-7x 108
1-3x 10—
55 x10°%
17 x 108
1-5x 10-¢
7-5x 10-7
4 x10-¢
3 x10-7
1-3x 10-7
1 x10-8

0-3 cm?)

volume

P 5
;oo L
¥
I C’}o"" /J/O/ /'/5.
PIS) *0/9/ ./""/‘/.

s < ./

b o | | ! l
0 1 2

sliding distance (10° cm) |14
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Determine the wear depth /i on the plate (1 in Figure 1) if a pin (2 in Figure 1) is pressed to the plate using a force of
200 N and oscillates with a frequency of 1 Hz and an amplitude of 10 mm for 10 s. For the computation of the wear
depth use the Archard’s wear model which is based on the Archard’s equation (1). Both parts are made from steel
$235 with Young’s modulus of 210 000 MPa and Poisson’s ratio of 0.3. Material surface hardness equals 100 MPa

while the wear coefficient equals 0.001. The contact friction coefficient equals 0.3.

Al (") A
h= (=) -p-As
T

Ah ... wear depth
K wear coefficient
H hardness
P pressure
As ... sliding distance
F=200 N
'

(4]

-~

File Edit View

ometry

c@o W Q@EITIOGL I @ O

Geometry FEModel Results

Q
=@ Mesh
4y Parts )
©-J Node sets (1)
f Element sets
B Surfaces

|G Results

-y Field outputs (5)
8 DIsP
ALL
ut
w2
u3
5 STRESS
TRESCA
s
52
§33
s12
3
s13
SGN-MAX-ABS-PRI
PRINCIPAL-MAX
PRINCIPAL-MID
PRINCIPAL-MIN
® TOSTRAIN
0 FORC
4 ERROR
In/ History outputs

Ready

n  Amplitude Initial con

tep  Analysis  Results Tools Help

BOTHHE S0P B EE 00 M4 Step, incement 1,1 - MM

STRESS: MISES
Unit: MPa
Automatic
+1769
+167.3
+137.6
+118
+98.3
+78.64
+58.98
+39.32
+19.67

+0.007682

lame: Analysis-1.frd Date: 05/26/2022 Time: 00:02:05
:#1 Increment: #1 Analysistime: 1s
ation variable: Displacements Deformation scale factor: 1

g

I
0 32 64 96

©5/26/22 00:00:36
©5/26/22 00:00:53
©5/26/22 00:00:56
©5/26/22 00:01:49
05/26/22 00:02:04

Add BC: Step-1: Pin

Add BC: Step-1: Sym

Hide boundary conditions: Step-1: [Sym]

Add load: Step-1: Force

Model exported to file: C:\Users\CHs\Downloads\KIMM-Structure_r@\TEMP\Analysis-1.inp

Unit system: mm, ton, s, °C
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VE - SET QT g% 37|
v 4 EART
lib 2022-05-25 = 342  IHY =0
il e s »
Models 2022-05-26 @7 1223 Y =G
J o0eEc »
NetGen 2022-05-25 = 342  ItY =G
& A »
Solver 2022-05-25 9= 342  IHYU =G
PR A »
TEMP 2022-05-26 F 149 ItYU =0
> @ OneDrive M KIMM-Structure N 2022-0525 Q=341 oSg == 1,127KB
v M YyPpC [ KIMM-Structure.exe.config 2020-06-18 2% 9:28 ONFIG &t 1KB
s | oe=c [ settings.bin 2022-05-26 7 1:49  BIN T 8KB
> @ =3
> B 2A
> il BtE =3
> PR AR
s @ 2ot
87F T2 17§ T2 HET 1.10MB EQ
= Sl ——————
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Generic Co-simulation : g -
. P v
. —J— - -
= KIMM-Sys
o | r’ Systnm Simulation |I
23 b _:.,:,? A = =
’i o .—. 4::
Surrogate/ROMs s =

Inhouse Code

[KIMM Cyber Lab2 3 0|2} A|E2|0]] 18




| H=¢ CixIE Hg STE s 7HEE KIMM

ol
<l

ofz{ et &

=

Tl

7HstRd

&

Cyber LabOi| CH3}

2 875l0, KIMM-StructureE H| 23t KIMM-

2

Al

A

HH

Joj M= 20179 BE 2

7| AHA T+

|
ot

1)

ujo

Flow, KIMM-CAD, KIMM-CAM, KIMM-SYS

6t7| 9lsll Archard Eq

N

2) 0| &, KIMM-Structure

T2 9|

3) K3t KIMM Cyber Lab

ZHETJ} O|R0{X0f & HoZ ALRE,

A%, S2710llM sw H[E EX[=2 Qlslf A[E2 0|

2) #

e

Sl 714

=2
=

i 27§= KIMM Cyber Lab

19



7| Aokl S 2 HuiEt MelgEot,
ARt S8 S8l 27t R LIS Yol 7|0i5t0d

olEo| DS 9la SMsts FoIAI| 7O S| AFLICH

Thank You

KIMM E=J IS8

KOREA INSTITUTE OF MACHINERY & MATERIALS



