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The Problem Formulation Process

Project/Problem Statement
Data and information Collection

Identification/Definition of Design
Variables

Identification of a Criterion to Be
Optimized

\
( ST m Find to Solution
Step 4 h_

Identification of constraints




Project/Problem Statement

Tondony With &4 A|TH BT




To Objective Function

Design Variable

L = Length of Umbrella ribs
© = angle of between Umbrella ribs to pole

Objective Function
M =Mass p = Density A=Area

MR O.?sm&’ i
sin 60°




Identification of Constraints
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Identification of Constraints




Identification of Constraints

2(h—1Icos0) A

81(195')=d—lsin¢9+v\/
gz(l):l—lﬁo

g,([)=—-1<0
2,(0)=0-1.57(rad)<0
g.(0)=-60<0

g

d=0.3(m)
v=3km/h

h=2m(& Z+SE 01N S22t =0I)
9=9.81(m/s"2)




Solve

& Graph Method by Matlab
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Solve
€ Find solution of excel (ol & J|)

;I
ozl
[ ] PP S S, I:..u-u-l-.‘J 1T AC2ENT :'1)1|h)1;nrmrqn —_— Fl it H L 2 T e fet L P20
G
Objective Functi{ 1.052601514|Minimize Zlm)  Z=5S(m/s) (km/h)
Constraint 8.70958E-07| <=0 19 0.833333333 3
Design Variable |Length Angle
0.825899014| 1.378932981
|11LJ1':|D |."-".I‘|Q!E‘ | J..:Su";"EjE:l:I| J..:H;"Ejtd::ll
Hiet =4
] 0|2 Mol z+ =4 |OHE FHE| EHIFS| A
Constraint 6.97499E-07|5C54==0 |Tt= 0
Length 0.829997701|5Cs6>=0 (22X OH (0.829997701
Angle 1.377894828|3D%6>=0 |2 2% Ot 1377894828
Length 0.829997701[3C$6<=1[= £ 2H 0.170002299
Angle 1.377894828[3D%6<=1[= £ 0H 0192105172




Comments
QA Mo BHY Dln =S

e
Objective Functi{ 0.881644159|Minimize Zlm)  ZexE(m/s) (km/h)
Constraint 6.4197E-07| <=0 E 19 0.555555556 2
Design Variable |Length Angle

0.652991641| 1.429927941| 81.92834

o7
Objective Functiq 0.707398108|Minimize o | 7lm) Z=&E(m/s) (km/h)
Constraint 3.98305E-07| <=0 \Z 19 0277777778 1
Design Variable |Length Angle

0477342977 1483223393 84.98244]

A




Comments
QA Mo BHY Dln =S

_ SiEo

Objective Functi{ 1.052601514|Minimize 7Im) 25 E(m/s) (km/h)
Constraint 8.70958E-07( <=0 E’ 1.9 0.833333333 3
Design Variable [Length Angle

0.825899014| 1.378932981

R
Objective Functij 1.031541265|Minimize o | Zlm Z=SEm/s) km/h)
Constraint 7.56235E-07| <=0 E 175 0.833333333 3
Design Variable [Length Angle

0.805269626| 1.369383607| 784599
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CATIAZZ2 CAD=E= 0|Ect3D 242 =2 8= HEotH & X

Yon Mises stress (nodal values), 1
W_mZ
4. 54e+006
4, 1e+006
3.65e+006
3.21e+006
2, TBe+006
2. 37e+H006
—— 1, 8Te+006
e 1, 43e+006
9, 79e+005
5. 34e+005
g,83e+004
on Boundary




SFS H 2 (oAl : & 2ol 2N 80| 2232 1)

Material : aluminum

I e} O =
Von Mises stress off & 2| (| NE oA =

Yon Mises stress (nodal values), 1 ! L‘z':':;' i‘H = li
MW_mZ =

4 B4e+006 x +& &5 2X
| io voung ModulusiEEIIINGE

3.218+006

2 7Be+006 = k== Hi &0 546

o o
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| R ol & kg _m3

5 e 005 o1 217 Toe 05K

£, 34e+005 =H She-Ul5_Kde

8.83e+004 =T g
On Boundary

sh= 28 e +007 M _mé

Global Sensors

Sensor Name Sensor Value
MPAE C} Energy B, &7 3e-006)
568MPAZ &= . .
oI C}. baximum Yon Mizes. 2 3.568e+006MN_m2

baximum Displacement. 3 0. 008mm




Thank You

From Anti Stress




