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OVERVIEW 

• Simulation and Model-Based Design 

• Block diagram environment for multi-domain simulation and 

Model-Based Design 

• Integrated with MATLAB, enabling to incorporate MATLAB 

algorithms into models and export simulation results to 

MATLAB for further analysis 

• Video : Simulink Overview 

http://www.mathworks.com/products/simulink/index.html
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SIMULINK ENVIRONMENT 
Simulink Icon 클릭 또는 

명령 창에 ‘simulink’ 입력 
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SIMULINK ENVIRONMENT 
Blank Model 클릭 

모델링 화면 생성 
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SIMULINK ENVIRONMENT 
View-Library Browser 클릭 

원하는 모듈 선택 
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SIMULINK ENVIRONMENT 
‘Commonly Used Blocks’ 
클릭 

‘Constant’ block 클릭 

모델링 화면으로 Drag&Drop 

‘Constant’ block 더블클릭 
Parameter 창 생성 
원하는 값 입력  
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SIMULINK ENVIRONMENT 
‘Sinks’ 클릭 

‘Scope’ block 클릭 

모델링 화면으로 Drag&Drop 

‘Constant’ block 의 오른쪽 
화살표를 누른 상태에서 
‘Scope’ block 왼쪽 화살표에 
Drag&Drop 

Ctrl+I : block flip 

Ctrl+R : block rotate (CCW) 
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SIMULINK ENVIRONMENT 
Simulation Time [s] 설정 

‘Run’ 클릭 

‘Scope’ block 더블클릭 

Scope window에서 결과 확인 

Time [s] 

V
a
lu

e
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SIMULINK ENVIRONMENT 
Simulation-Model 
Configuration Parameters 
클릭 

Solver Type 및 다양한 옵션 
설정 가능 

ode45 : Runge-Kutta, Dormand-Prince (4,5) pair 

ode23 : Runge-Kutta (2,3) pair of Bogacki & Shampine 

ode113 : PECE Implementation of Adams-Bashforth-Moutlon 

ode15s : Numerical Differentiation Formulas (NDFs) 

ode23s : Second-order, modified Rosenbrock formula  

ode23t : Trapezoidal rule using a "free" interpolant 

ode23tb : implicit Runge-Kutta formula with two stages 
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ICON Description 

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 

입력에 대한 출력을 사전에 정의한 table(1-D) 또는 map(2-D)에 의해 정의 

입력에 대한 출력 신호를 사용자가 지정한 함수에 의해 정의 

COMMONLY USED BLOCKS 

y u dt 
du

y
dt
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COMMONLY USED BLOCKS 
Constant value ‘5’ 입력 

Gain ‘2’ 입력 

5 2 10 

Block Diagram 구성 

Scope window에서 결과 확인 
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COMMONLY USED BLOCKS 
Initial Condition ‘1’ 입력 

Block Diagram 구성 

2

( 1)
1

d t
y

dt


 

Scope window에서 결과 확인 

1 1 1 1y a dt C dt t      

1y

2y
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COMMONLY USED BLOCKS 
Input Port 숫자 (입력 변수
의 개수) 입력 

각 입력변수에 대한 */입력 

각 입력변수에 대한 +-입력 

Ex1) Input Port 4 Ex2) Input 연산자 ‘*//*’ Ex3) Input 연산자 ‘+-+-’ Block Diagram 구성 및 
결과 확인 

 (2 3) 4 0.5 1y     
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COMMONLY USED BLOCKS 
로직(and, or, not….)과 입력
변수 개수 입력 

로직(>=, ==, ~=….) 입력 

Block Diagram 구성 

결과 확인 

true(1) 

false(0) 

false(0) 

출력값 (true인 경우 : 1, false인 경우 : 0) 
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COMMONLY USED BLOCKS 
Upper/lower limit 입력 

Block Diagram 구성 

결과 확인 

1y t

2 min(5, )y t

1y

2y
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COMMONLY USED BLOCKS 
입력 신호 수 입력 

출력 신호 수 입력 

Block Diagram 구성 

결과 확인 

1 [1,2]y  2 1y 

3 2y 

1y

2y 3y
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COMMONLY USED BLOCKS 
Table 차원 입력 

‘edit table’ 클릭 

Table 값 입력 

Block diagram 구성 및 
결과 확인 

Initial condition : -5 

1 5y t 

2 ( )y f t

1y

2y
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COMMONLY USED BLOCKS 
출력 함수 입력 

Block diagram 구성 

결과 확인 

2 5y t 

1y t

2y
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2ND ORDER SYSTEM 

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  
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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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2ND ORDER SYSTEM 

2

0
d x dx

m c kx
dt dt

  
c k

x x x
m m

  

cx

kx

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Time[s]

y
(t

)

x x x



Copyright ©  2016 Computational Design Lab. All rights reserved. 

CAE 

22 

2ND ORDER SYSTEM 

c k
x x x

m m
  

Block diagram 구성 

Mass값 입력(1/m) 

Damper값 입력 

cx

x x
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2ND ORDER SYSTEM 

c k
x x x

m m
  

Block diagram 구성 

초기 변위 입력 

spring값 입력 

cx

x

kx

x x
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2ND ORDER SYSTEM 

c k
x x x

m m
  

Scope 구성 (x) 

시뮬레이션 시간 조정 (2 s) 

Run & 결과 확인 
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2ND ORDER SYSTEM 
Block diagram 구성 

Fcn block내 analytic sol. 입력 

Run & 결과 확인 

※ Analytic Sol. 

6.190 15.83( ) 0.2463 0.0963t ty t e e  
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MODEL BASED DESIGN 

Mass Component Spring&Damper Component 

Force Force 

Velocity Velocity 

Velocity Velocity 

Force Force 

Zero 

Force 

Zero 

Velocity 

① ② ① ② 
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MODEL BASED DESIGN 

Mass Component 

Force Force 

Velocity Velocity 

1 2
1 2

1 2

( )F F
F F mx x

m

F F
x dx

m


  


 

Commonly Used Blocks에
서 In1, Out1 block 이용 

Block Diagram 구성 

Parameter 값 입력 

모델 전체 선택 후, 우클릭 
Create Subsystem 클릭 

① ② 
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MODEL BASED DESIGN 

1 2 1 2

1 2 1 2

( ) ( )

( ) ( )

F c x x k x x

F c x x k x x dx

   

   

Block Diagram 구성 

Parameter 값 입력 

모델 전체 선택 후, 우클릭 
Create Subsystem 클릭 

Spring&Damper Component 

Velocity Velocity 

Force Force 

① ② 
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MODEL BASED DESIGN 

Zero 

Force 

Zero 

Velocity 
① ② ① ② 

구성한 Mass, Spr.&Damp. 
system을 이용, In, Out에 
맞게 포트 연결 

Mass 1번, Spr.&Damp. 2번에 
Ground, Terminal 연결 

Mass의 v1 or v2를 이용해서 
변위 출력 

Run 및 결과 확인 
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MODEL BASED DESIGN 
Command Window에 
Parameter값 입력 

모델 Parameter값에 설정한 
변수명 입력 

Run 및 결과 확인 

MATLAB WorkSpace에 Parameter 설정 
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CASE STUDY 

2-DOF system 

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

 

 

 



※ Ref. : Daniel J. Inman, “Engineering Vibration”,  
          Prentice Hall International, Inc., pp 296-298, 2001 

1 1 2 1 2 2 1 2 1 1 1 1

2 2 2 1 2 2 1 2

m x k (x x ) c (x x ) k x c x

m x k (x x ) c (x x ) F(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

  

  

2F
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ASSIGNMENT(3WEEK ODE) 

 0

0

sin

2 H

5 V

0.25 F

5 rad/s

3Ohm

E E t
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