321 (<-2.17)

(design variables) b = width (cm), d = depth (cm)

(objective function) minimize the cross-sectional area, f=bd
(constraints) 6M/bd? < G,, 3V/2bd <1, d<2b,b>0,d >0

minimize A = bd

subject to

6(1.4x107
bd*

<1.65%10*

4
3!2.4><10 ,35000 N
2bd

d-2b<0
b=0
d=0

80.0-

60.0

50.0

40.0 1

30.9;

20.04

10.0

0.0

minimize A4 = bd

subject to
618.0x10°)
= —-800<0
gl bd2
5
g, = 3l5x10 ) 00 <0l
2bd
g,=d-2b<0
g,=-b<0
gs=—d<0
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b =247Tcm
d”" =49.3cm
[ =1216cm’

(g, and g, are active)



3.23 (units: N, mm)
minimize f =2 plzRt — 0.2466 Rt
Rt

subject to
P 7957.7
glz—go'a—)glz —25030
27[Rt7;3ER3t Rt
g,=P< IR L = 50000 —0.06511R’t <0
g5 :?gSO—)gS :§—50£0

g,=R>2R_, > g,=10-R<0
gs=R<R, —g,=R-1000 <0
ge=t=t . >g,=5-1t<0

g, =t<t,. —>g,=t-200<0

50.04-f---f--5--

40.0+f--1--- L.

30.04{--{-ok

0 ] s 8 (S e

10.0

R =53.6mm
t =5.0mm
[ =66kg

(g, and g, are active)
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3.24 (units: N, mm)

minimize f = IR —R?)—0.1233(R,* - R?)

1

subject to

P 15915.5
g1: 2 Rlz = ROZ_R _250<0
3 4
g = ”E(Rg )—>g2—50000 0.016278(R,*
(R +R)s AR ER) g
2(R, ~R,) 2(R,-R))
—OS(R +R)>R,, —>g,=10-0.5R, +R)<0
g, =05, +R)<R,, —g;=05R, +R) 1000 <0
g.=(R -R)>t. —>g,=-R +R +5<0
g, =(R —R)<t__—>g,=R —R —200<0

56.0

54.0

52.0

50.0 }

48.0

46.0

i“)so
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Ro* =56mm
R =5lmm

1

[ =66kg
(g2 and g, are active)



3.25 (units: N, mm)

w (W—Zt)4 v —(W—Zt)4

A=w’ —(w—2t)2 =Awt — 47 ] = ——
12 12

12

0.01< R <1.0m — 0.01 sWT_tswm —520 < w—1 < 2000mm

minimize f = pl(4wr —4¢>)— 0.157 (4wt — 417
subjéctto
12500
=~  _<05,og = ~250<0
8w —ar T TS T
3 4 (A .
gzzPéﬂE[W (w 2t)] W= mm
481* .
A . t =5mm
> g, =50000 - (17271 E 3 )|w* - (w—2¢)|<0 o
_w—t w < S =70kg
&3 _7—50 & _7_101 <0 (g, and g, are active)
g2,=20—(w-1)<0
g5 =(w—1)—-2000 <0
ge=5-1t<0
g, =1-200<0
i

e
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3.38 (< 24)

(design variables) N =number of tubes, R =radius of each tube (cm)
(objective function) maximize surface area of tubes N(2nR)I (cm?)
(constraints) R > 0.5, N(nR?) < 2000, N > 0 (integer)

maximize S = N(27R)! minimize f =-27INR R =05
subject to subject to N = 2546
R>05 —{g,=05-R<0 — /7 =-8000
N(ﬂ'Rz)S 2000 g, =7NR* —2000 <0 (assumel =1)
N>0 g, =-N<0 (g1 and g, are actlve)

ii1r1: | SNSRI R SR, ST SRR e T ;

| 10 Y

2000 ...

L1 L1y

o T T R W P |

11

1000.}----ocneeeee-

500 f-caceeeeeeee

10 M 1 e 1 O LT 1 3 L 1A

=
.

<
=

AUE4033 Vehicle Design Optimization



