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OVERVIEW 

• 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 

https://www.youtube.com/watch?v=4VGyhsbaNdI
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AMESIM ENVIRONMENT 
시작메뉴에서 ‘AMESim’ 클
릭 
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AMESIM ENVIRONMENT 
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AMESIM ENVIRONMENT 
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AMESIM ENVIRONMENT 
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AMESIM ENVIRONMENT 
Library tree에서 signal, 
control 클릭 

Constant block을 
drag&drop 또는 클릭 → 스
케치 화면에 다시 클릭 

Signal Library에서 signalsink 
를 클릭 

Constant block 옆에 연결 
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AMESIM ENVIRONMENT 
왼쪽 simulation mode 클릭 

파일 저장화면 생성 시, 저
장 후 System Compiliation 
완료 확인 

Start a simulation 클릭 

Constant block 클릭, output 
클릭 후, 스케치 화면에 
drag&drop, 결과 확인 
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AMESIM ENVIRONMENT 
왼쪽 Run Parameter 클릭 

시뮬레이션 시간, plotting 
point 설정 

Solver type 설정 

Solver type에 대한 옵션 설
정 
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SIGNAL, CONTROL 

아이콘 클릭 후 오른쪽 버튼 
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SIGNAL, CONTROL 

ICON Description Simulink 

상수 입력 

y(output)=a*u(input), a : gain 

적분기 :             , 미분기 :  

사칙연산자 (곱하기, 나누기, 더하기, 빼기) 

비교문 (and, or, less than, more than, equal) 

입력신호 범위 제한 

신호 → 벡터 합성, 벡터 → 신호 분해 

table(1-D) or map(2-D)에 의해 정의 

사용자가 지정한 함수 

y u dt 
du

y
dt


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SIGNAL, CONTROL 

( )F t

2

( )
d x dx

M b Kx F t
dt dt

  

F bx Kx
x

M

 


F 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi8r6_WkOPOAhVFHJQKHXbwCr0QjRwIBw&url=http://ocw.mit.edu/courses/mechanical-engineering/2-003-modeling-dynamics-and-control-i-spring-2005/labs/lab_3&psig=AFQjCNHmAhEkVaemsOR3oDd-mUX0eVlRrg&ust=1472440001695031
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SIGNAL, CONTROL 
Block Diagram 구성 

Gain block에 Parameter값 
입력 

Run 및 결과 확인 
(simulation time 0.5 s 로 set) 

Step Input 

Reverse the sign 

out0=0 
out1=10000 
t0=0 

Parameter Values 

M = 10 kg 
b = 400 N/(m/s) 
K = 100000 N/m 

Step Input block에 값 입력 

F 
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MECHANICAL BASIC 
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MECHANICAL BASIC 
Block Diagram 구성 

Parameter값 입력 
(Force Input은 copy-paste) 

Run 및 결과 확인 

Mass Parameters Spring&Damper Parameters 

Force Input Zero speed 
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MECHANICAL BASIC 

2

( )
d x dx

m c kx F t
dt dt

  

m=9.072 kg , c=200 kg/s, k=889.96 N/m, y(0)=0.15 m 

※ Analytic Sol. 

6.190 15.83( ) 0.2463 0.0963t ty t e e  

Week6 Example 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi8r6_WkOPOAhVFHJQKHXbwCr0QjRwIBw&url=http://ocw.mit.edu/courses/mechanical-engineering/2-003-modeling-dynamics-and-control-i-spring-2005/labs/lab_3&psig=AFQjCNHmAhEkVaemsOR3oDd-mUX0eVlRrg&ust=1472440001695031
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MECHANICAL BASIC 
Mec. Model은 그대로 사용, 
Analytic Sol. 모델 구성 

Mass Parameters 

Spring&Damper Parameters 

Force Input Parameters 

Function Output Parameter 

Mec. Model Parameter 값 
입력 

Run 및 결과 확인 
(겹쳐서 plot) 

Signal Function Block에 
Analytic sol. 수식 입력 
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MECHANICAL BASIC 

2-DOF system (Week6 Case Study) 

1 2

1 2

1 2

2

9kg, 1kg

24 N/ m, 3N/ m

2.4 Ns/ m, 0.3Ns/ m

( ) 3cos 2

m m

k k

c c

F t t

 

 

 



※ Analytic Solution (Steady State) 

1

2

( ) 0.2451cos(2 0.1974) 0.6249sin 2

( ) 0.7354cos(2 0.1974) 1.8749sin 2

x t t t

x t t t

  

  
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MECHANICAL BASIC 
2-DOF Mec. System 구성 

Analytic sol. function 구성 

Run 및 결과 확인 

각 block에 알맞은 
parameter 값 입력 

1 2

1 2

1 2

2

9kg, 1kg

24 N/ m, 3N/ m

2.4 Ns/ m, 0.3Ns/ m

( ) 3cos2

m m

k k

c c

F t t

 

 

 



1

2

( ) 0.2451cos(2 0.1974) 0.6249sin 2

( ) 0.7354cos(2 0.1974) 1.8749sin 2

x t t t

x t t t

  

  

Parameter Set (Mechanical) Parameter Set (Analytic) 
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ELECTRICAL BASIC 
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ELECTRICAL BASIC 

R=100 ohm, L=0.1 H, C=0.01 F, E(t)=155sin377t V 

※ Analytic Sol. 

RLC circuit 

1
( )

dI
L RI I dt E t

dt C
  

10 990( ) 0.042 0.526 0.484cos377 1.380sin 377t tI t e e t t     

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
-1.5

-1

-0.5

0

0.5

1

1.5

Time[s]

I(
t)

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwix55PulYnPAhUI2GMKHdeOALEQjRwIBw&url=http://yeahhappyday.tistory.com/entry/%EA%B8%B0%EA%B3%84%EC%A0%9C%EC%96%B4-%EC%8A%A4%ED%94%84%EB%A7%81-%EB%8C%90%ED%8D%BC-%EC%A7%88%EB%9F%89%EA%B3%84%EA%B8%B0%EB%B3%B8%EB%AA%A8%EB%8D%B8%EC%97%90%EC%84%9C-%EC%A0%84%EB%8B%AC%ED%95%A8%EC%88%98-%EB%A7%8C%EB%93%A4%EA%B8%B0&psig=AFQjCNFPaSAMoYO2l3lhTp_cmozyR972ug&ust=1473747069668442
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ELECTRICAL BASIC 
RLC circuit 모델 구성, 
Analytic Sol. 모델 구성 

RLC Parameters 

Voltage Input Parameters Function Output Parameter 

Circuit Model Parameter 값 
입력 

Run 및 결과 확인 
(겹쳐서 plot) 

Signal Function Block에 
Analytic sol. 수식 입력 
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QUARTER CAR MODEL 

( ) ( )

( ) ( ) ( )

s s s s us s s us

us us s s us s s us t us

m y k y y c y y

m y k y y c y y k s y

    

     
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QUARTER CAR MODEL 
Quarter Car model 구성 

Model Parameter 값 입력 

step function parameter 입
력 

body mass와 wheel mass
에 중력효과 입력 

400kg

15000 N/ m, 1000 Ns/ m

50kg, 200000 N/ m

body

sus sus

wheel tire

m

k c

m k



 

 

sinb aF F mgdv
a

dt m

 
 

conversion of signal 
to displacement 
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QUARTER CAR MODEL 
Run Parameters에서 Print 
interval 0.001로 set 

Run 및 body, wheel, road 
변위 확인 

Run 및 결과 확인 

suspension damper rating
을 2배로 증가 
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QUARTER CAR MODEL 
1-DOF 모델 구성 

Spring rate에 등가강성 값 
입력 

Run 및 두 모델의 body 
mass의 변위 값 비교 

1

1/ 1/

sus tire

sus tire
eq

sus tire sus tire

k k

k k
k

k k k k



 
 

http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiOy4uy74vPAhVKtJQKHXXABrEQjRwIBw&url=http://einspem.upm.edu.my/misg2015/lop5.php&bvm=bv.132479545,d.dGo&psig=AFQjCNHBy4U_cu7T04m0bNxC_zuqPgEQFg&ust=1473839786213715
https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjEhv2w8ovPAhWMm5QKHX1GDEQQjRwIBw&url=https://en.wikipedia.org/wiki/File:Mass_spring_damper.png&bvm=bv.132479545,d.dGo&psig=AFQjCNFWP4QODS2iW7PqD_p-YHw8ttHGGQ&ust=1473839885319209
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QUARTER CAR MODEL 
settings->Global 
parameters 메뉴 클릭 

화면에서 오른쪽 클릭, 
New->Real Parameter 클릭 

parameter 이름과 value 입
력(title, type, unit는 옵션) 
입력 후 ‘ok’버튼 클릭 

Parameter Setting 

각 컴포넌트에 parameter 이
름 입력 후 결과 확인 
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CASE STUDY 

22000kg m

1.2m, 1.5m

15000 N/ m, 1000 Ns/ m

20000 N/ m, 1500 Ns/ m

50kg, 200000 N/ m

p

f r

f f

f f

wheel tire

J

L L

k c

k c

m k



 

 

 

 

mechanical arm rotary inertia 

Half Car Model 

https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjtnMKNm4zPAhXItpQKHQdFCygQjRwIBw&url=https://www.researchgate.net/figure/50283528_fig4_The-mechanical-model-of-a-half-car-five-DOF-automobile-system&bvm=bv.132479545,d.dGo&psig=AFQjCNFIVSbkEWYx3p535L-2s_Cj2iSedg&ust=1473851061768048
http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiy7buxm4zPAhXEpZQKHf-YALMQjRwIBw&url=http://www.mathworks.com/help/simulink/examples/automotive-suspension.html&bvm=bv.132479545,d.dGo&psig=AFQjCNFIVSbkEWYx3p535L-2s_Cj2iSedg&ust=1473851061768048
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ASSIGNMENT 

Ref. : LabVIEW 2013 System Identification Toolkit Help, Part Number : 372458D-01 

2

( )

( ) [ ( ) ]t e

s K

V s s LJs Lb RJ s Rb K K




   

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


