
Vehicle Design Optimization Ch. 3-1

Profit Maximization Problem (1)
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Profit Maximization Problem (2)



Vehicle Design Optimization Ch. 3-3

Graphical Solutions (1)
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Graphical Solutions (2)
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Minimum Weight Tubular Column Design
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Beam Design Problem (1)
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Beam Design Problem (2)

( )

( )

( )

( ) MPa

MPa

kNV

mkNM

db

bd

bd

V

bd

M

bdf

sheara

bendinga

sheara

bendinga

db

2

10

150

40

0,

2

2

3

6

 subject to

 Minimize

2

,

=

=

=

=



















=

=

=









* *

* 2

* *

237 ,  474  @ point B
115,000

527.3 ,  213.3  @ point A

b mm d mm
f mm

b mm d mm

= = 
→ =

= = 

b

d

V

M

* cost function is parallel to the stress constraint g2



Vehicle Design Optimization Ch. 3-8



Vehicle Design Optimization Ch. 3-9



Vehicle Design Optimization Ch. 3-10

Multiple Solutions
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Unbounded Solutions
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Infeasible Problem

• Too many constraints
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Example



Vehicle Design Optimization Ch. 3-14

Problem Formulation
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Graphical Solution: EXCEL



미래자동차공학과 전산설계연구실
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– 정식화 내용을 m-file에 아래와 같이 표현 

MATLAB CODE

[b,h]=meshgrid(0:0.5:50,0:0.5:100);

f=b.*h;

g1=(6*24000*50)./(b.*(h.^2))-70;
g2=24000./(b.*h)-15;

g3=2*b-h;

g4=b-40;
g5=-b+20;
g6=h-90;
g7=-h+30;



미래자동차공학과 전산설계연구실
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– 작성할 그래프를 Contour 함수로 표현  

PLOT: CONTOUR (1) 

cla reset
axis auto
xlabel('b'), ylabel('h')
hold on
cv1=[0 1];
const1=contour(b,h,g1,[0 0],'k','linewidth',2);
clabel(const1)
const2=contour(b,h,g2,[0 0],'b','linewidth',2);
clabel(const2)
const3=contour(b,h,g3,[0 0],'r','linewidth',2);
clabel(const3)
const4=contour(b,h,g4,[0 0],'k','linewidth',2);
clabel(const4)
const5=contour(b,h,g5,[0 0],'k','linewidth',2);
clabel(const5)
const6=contour(b,h,g6,[0 0],'k','linewidth',2);
clabel(const6)
const7=contour(b,h,g7,[0 0],'k','linewidth',2);
clabel(const7)
const8=contour(b,h,f,[600 1000 1500 2000 2500 3000 3600],'g','linewidth',2);
clabel(const8)



미래자동차공학과 전산설계연구실
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– Feasible region 

PLOT: CONTOUR (2)



미래자동차공학과 전산설계연구실
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– fsolve 함수를 이용하여 교점을 찾음 

FSOLVE

% function을 다음과 같이 먼저 정의
function f=fopt(x)
f=[(6*24000*50)./(x(1).*(x(2).^2))-70;24000./(x(1).*x(2))-15];

% 초기값은 25,60으로 설정
>>x0=[25,60];
>>x=fsolve(‘fopt’,x0)

x =
24.8889    64.2857

목적함수
1600
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