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~OVERVIEW s

« AMESim : Advanced Modeling Environment for Simulations

Integrated simulation platform for multi-domain mechatronic
systems simulation

Powerful and user-friendly platform for modeling and analysis
Assess functional performance of intelligent, mechatronic
systems beginning in early development stages

Provide physical domain libraries for fluids, thermodynamics,
electrics, electromechanical, mechanics and signal processing

Video : AMESim Overview
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https://www.youtube.com/watch?v=kbTdkqlq1nM
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AMESIM ENVIRONMENT
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AMESIM WORKFLOW
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AMESIM ENVIRONMENT
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AMESIM ENVIRONMENT
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SIGNAL, CONTROL
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SIGNAL, CONTROL
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SIGNAL, CONTROL
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MECHANICAL BASIC
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MECHANICAL BASIC
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CAE

MECHANICAL BASIC
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MECHANICAL BASIC
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CAE

MECHANICAL BASIC
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Figb-

Parameter Set (Mechanical)
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MECHANICAL BASIC
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ELECTRICAL BASIC
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ELECTRICAL BASIC

RLC 2|2 A|AH! O K|

RLC circuit (1DOF)
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ELECTRICAL BASIC

R L C @ RLC circuit 22 4
-------- AT A VoV C | T Analytic Sol. =& —T—L*"
Et) é
i ; |
| 69’_’ fi @ Circuit Model Parameter 4t
i i ol 24
i ; H 7
E Ground
= Signal Function BlockO]|
_ Analytic sol. =4] 2=
Voltage Input Parameters Function Output Parameter |
|
Parameters of signaldl [SIMNO-1] Parameters of fofx [FX00-11 |
=@ -
@ T = Yalue Unit Run Dxl 7E:I |' %‘l' I
Title Yalue Unit expression- -0,042~exp(-10+x)+0,526~exp({-990~x)-0,484~cos{ITT=x)+1.3B=5in(3I7T=x) 7:| x A
sine wave frequency FIT rad/fs =| -I plOt)
rmean level 0 null |
sine wave amplitude 155 null — output current [A] :
phase Shlf‘t I:I degree 1.5 _: —— function of input % [null] |
1.0 3 :
RLC Parameters 05 |
00 3 |
Parameters of resistance [EBRO3-1] s / \ :
- ] ¢ |
@ -1.0 24 Run Parameters I
Title Value  Unit -5 '
0.an UhE I
type of refe--- - e User ' ‘ :
resistance 100 Ohm General | Standard options.| :
. |
Parameters of inductor [EBLO1-1]  Parameters of capacitor [EBCOZ-1] Parameter  “alue  Unit |
- Start time Ozeconds '
@ @ Final tirme 0.2seconds :
Title Yalue  Unit Title Yalue  Unit Printinterval 00001 seconds |
@ output ¢ 04 @ autput v 1Ry :
inductance 01H capacitance 001 F :
|
I
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QUARTER CAR MODEL

-0.35 —f — road profile - displacement output [m]
— wheel mass - displacement port 1 [m]
body mass - displacement port 1 [m]

FIJS.};S - _ks (.}.‘5 o .}I‘HS) o CS (J;;E o j;HS )
MV =k (v, =y )+e.(V, =y )+k(s=y,) |~

~ N5 ~ N5

T T T T T T 1
R 10 12
#1 Time [s]

s

Flat road profile simulation

24

Cobvriaht © 2021 Combutational Desian Lab. All riahts reserved.



QUARTER CAR MODEL
QUARTER CAR @ Quarter Car model T+'d

Myoay = 400kg @ @ Model Parameter 2t & &
ksus =15000 N/ m, c,, =1000 Ns/m !

m ., =50kg, k., =200000N/m | body mass2t wheel mass

Dol B A

;
Ts

@ Body mass

Suspension

Wheel mass

step function parameter €

Parameters of mass2pod_2 [MASE-2] =

o E @ 7
Tire stifness Title 2 Value  Unit |
@ velocity at port 1 0 m/s :
® digplacement port 1 = 0m |
Mass 50 ka I
inclination {+30 port 1 lowest, -390 port | highest) -90 degree :
i |
Road profile B e : accel = der{va) = (fb —fa— 9,81 . mass .sin(theta)) / mass l
|
. . - |
conversion of signal derfx) = va |
to displacement _ |
dv F, —F —mgsin6 |
Farameters of step [STEPO-1] a= = :
@ dt m |
Title Yalue nit :
value before step 0 null :
value after step 0.1 null I
step time s :
|
|
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QUARTER CAR MODEL

— bodymass - displacement port 1 [m])

g'i ] — wheelmass - displacement pott 1 [mi] —
) [I-EI ] — madprofile - step output [null] —
General | Standard options | 02 ]
. o1 3
Parametar YValue  Unit a0 ] |i"_
atart time (seconds -
Final time I0seconds 01 —]
Printinterval 0,001 seconds 0.2 N 11V
0.3 ~\ Ve —
_D_li = 1/
05 - . -
0 2 4 ; / 2
#: Time [5] p
|7
Parameters of damperlll [DAMO000-1]
@ 05 bodymass = displacement port | [m]

Title Value Unit 0.4 - — wheelmass - displacement port 1 [m] | & ——
computation type constant damper rating 03 A —— roadprofile - step autput [null] —_
damper rating 1 | 1000=2 M/ imgis 02

Vol [ B
TR ;
L 00 ] r'_
Ol =
02 — .
4 . prm—
ol AV |
0.4 3 |
405 : :
o 5 1 k I:
2 Time [s]
i
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) Run Parameters® A Print
W interval 0.001 = set

" Run 2 body, wheel, road
e =0l

':'.:arf'l suspension damper rating
) & 2HiZ 37}

)
|
|
|
|

ot
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QUARTER CAR MODEL

k, <<k

tire

_ 1 _ ksusktzre z
“ 1k, +1/k, k,_+k, K ¢

QUARTER CAR

Body mass

Parameters of spring01_1 [SPRO00A-3]

Q&

Suspension
Title
spring stiffne---
spring rate
spring force -

LInit
nurnerical value
15000-200000,/¢ 1%000+2000003 M/m
0N

Yalue

Wheel mass

Tire stiffness

[m]
0,00 o
-0.05 3
! 010 3
Road profile @""""""" ~0.15 3
-0.20 3
025 3
230 4
-0.35 3
-0.40 3
A O T

® Time [s]

—— Mbody_2D0OF - displacement part 1 [m]
— Mbody_1DOF - displacement part 1 [m]
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1-DOF 23 74

Spring rate0l| S7t&-d &
O| =|

RUH ;': —r
mass2| tﬂTl

9| body
a Hlw
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QUARTER CAR MODEL

@ settings->Global

Parameter Setting b parameters M5 22
FH— L ECE W N2 s ) \ |
I AMESIm - [EWAMESIM_worksWCAEWQuarterCar.ame *] P .- 4 Global Parameter et e e |
File Edit View Modeling [Seffings | Simulation  Analysis  Tools  Model b i gl Parameters i v
D E é I m E@ B pen e, CHi+G @( Mame Title Type Unit Walue ‘ _|_|. D:I 0-” A‘I 2 = n % E-I
W". Batch parameters... Cirl+B m— _| -y E_EI
4 ﬁ == Common parameters S New rous | New->Real Parameter =
Mew 4 Feal Parameter Ctrl+R
% Copy Chl+C Integer Parameter Ctrl+ I
L cut Clrl+% Text Parameter Ctrl+T
, " @ parameter O| S 1t value
clete e N L
LY e oo ) H(title, type, unit= =)
) - o) S AVHE =
L 28 2 okHE 28
|
r‘ |
24 Global Parameter Setup - QuarterCar.ame ' —
@7—'* ZHEHAEO| parameter O]
. E P — e
Set global parameters: £ Olzl E_=|| = 7E:|j_l|- gll-ol
Mame Title Type Yalue
ms mass of body Real ;400
mu mass of wheel Real a0
ks spring rate of suspension Feal 15000
kKt spring rate of tire Real 200000
cs  damper rating of suspension Real M=,/ 1000

Parameters of spring01_1 [SPRO00&-3]

B E®

Title Yalue nit
spring stiffne--- nurnerical value
spring rate ks=kt/{ks+kt) MN/m

! spring force - oM
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Half Car Model

2
J,=2000kgm

L,=12m, L =15m

k, =15000N/m, ¢, =1000 Ns/ m
k, =20000N/m, ¢, =1500 Ns/ m
m,,., =50kg, k. =200000N/m

’[i

[null]
010 : —_
J 1 -
iy ; ; ; : ; 0.0a '
' : — Road_frant - step output [null]
J v ]
0.05 : Road_rear - step output [null]
R 1
1
AL 004 — 1
S4A M, 7 . :
002 - 1
x\f’lf.. E :
1
0.0o \ T
' I [ I
b 2 1 ! R
% Time [5]
o o Z | ey Ain —+ T2V ATIR
4= degree E—— ——E—b degree = N
K‘f ‘U(” K q,(t) = M = 7 :rdevfrnin
earee
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mechanical arm
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CASE STUDY SOLUTION

J,=2000kg m’

. _.;;,F:._ L,=12m, [ =15m

i?“f?c k, =15000N/m, ¢, =1000Ns/m
Suspensio ﬁkﬁ) @g k, =20000N/m, ¢, =1500 Ns/m
Wheel mass In-— !n__ M heer = 50kga ktire = 200000 N/ m

A o

Tire stifiness % % [degree] ‘_ shaft angle part 2 [degree] |
3 —

21
|
1 —
- GRS
14
Front Suspension Rear Suspension ]
-2 —

L L L L A L L |
0 5 10 15 20 25
o Time [s]
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The following figure shows an electrical circuit model of a brushed direct current (DC)
servomotor.

where V is the source voltage of the DC power supply.
R is the resistance of the DC servomeotor armature circuit.
L is the inductance of the DC servomotor armature circuit. J=1 . h=|:|
iis the circuit armature current.
w is the shaft speed of the DC servomotor.

T is the torgue of the DC servomotor.

In this dynamic system, the source voltage, V, is the input and the DC servomotor shaft speed, w, is the output.

According to Faraday's Law of electromagnetic induction, the circuit armature current i, motor torque T, motor shaft velo

and motor back-EMF voltage e, have the following relationship:

T=.‘<t."
e = Kew

where K is an electromotive force constant.
Ke is @ motor back-EMF constant.
You can obtain the following equations by using Newton's Law and Kirchhoff's Law.
J%’D +he = K
L%H?." =Lf—.f(eaa
where Jis the moment of inertia of the rotor.

b is the damping ratio of the mechanical part of the DC servomotor.

Ki=200, Ke=018

V=100, R=20, L=0,1

X Transfer Function
(Ref. : System Dynamics - Chapter 6.5)

0(s) _

K

V(s) s[LJs*+(Lb+RJ)s+Rb+KK,]

bt by

A=XTE

output  B(s)

J

agt,.taps

0 [rad/s]

By + Bys + Bys®+. .. +BysV

input  A(s)  Ag + Ays+ Ays? ...+ AgsM

0 [deg]

—— controlled_voltagesource - potential at port 2 [V] ‘

%

Lnuig

[t iy TN

=4 rev fmin
1
= [l

10 3 ‘7 electl] - output from gain [null] ‘

25

ro

1.5

Lo

05

0.0

< @ [rad/s]

1 i

#: Time [s]

Ref. : LabVIEW 2013 System Identification Toolkit Help, Part Number : 372458D-01
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i Timne [s]
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