Optimize the Umbrella Rib
Price with Enough hardness
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STEP1.

Pro

ect/ Problem statement(a

O Assumptions
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Stepa.

Project/ Problem statement(2)

© Design parameter
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Stepa2.

Data & Information collection
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Steps.

Definition of Design variables:




Steps. Identification of

a Criterion to be Optimized
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Steps.

Identification of Constraints

15° < © < 30°

175¢cm < Hp < 185cnm

Ug=(H, — Hy) Xtan®@ —--- (1)
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Excel Macro

Function selectdistress, n)

|{%'.='_*}

: — Oim a, mat_s As Double
Nption Explicit - !
Function selectc{stress, nJ g:m EZ;E}S; ig BEEE::
Din a, Emt_}s 45 Double Dim i, 1 As Integer
Oim mati10) &= Double -
Oim cost({10) &s Double mat(1) =3+ 10 " 6
Dim i. i As Integer m:’;g%g = i}, : }g : E
mat{1) = 3 + 10 ° § matEE% =10 = 10 ~ &
mati2y =4 + 10 " F mat{G) = 12 =+ 10 © 6
mati3) = 7 « 10 ~ G mat{?y =165 + 10 - &
SOEEPE = HHH
mat{G) = 12 =+ 10 ° B ma = &
mat{?) = 15 + 10 ~ & mat{10}) = 30 + 10 ~ 6
mat{8) = 20 « 10 ~ §
mat{9y = 28 + 10 ~ B
mat{10) = 30 + 10 ~ 6

dent 13 = 1000

cost{1) = 2.18 dent 2} = 2000
cost{2) = 2,225 den{3) = 3000
cost{a) = 2,39 deni4} = 4000
cost(4) = 2,946 den{&) = 5000
costis) = 3.4 denf{ G} = GOOO
cost(fG) = 3.63 den{7) = 7000
cost(7) = 7.55 den{8) = 8000
cost(&) = 16 den({9) = 4000
costi8) = 30 den{ 10} = 10000
EDSt':]D:' = 400 a = stress l.-" n
a = stress / n For i = 10 To 1 Step -1 .
For i = 10 To 1 Step -1 | f {Ea; gazﬂ:} 4nd a = mat{i - 133 Then

[f (a < mat{i) &nd a = matli - 13) Then End If

mat_s = | Next
End If
selectd = den{mat_s)

Mz s End Function
selectc = cost{mat_s)
End Function




Excel Solver

height 1 7h force 612
Faln 30
Design variahles it 0,002 Rib_number 16,24204
Given dafa forehead 0,15
calculation spring e 0.04
constraints spring cons 1300
Cost function Ribarea  0,00001256
ggma_slen 487261146
Nassac 2,185 doma_se 191239565 3573449 1,75 1,35
al_alloy 222k ¥ 106666633 «2 0,259847 15 30
iy ?.397 moment_1 -5,29631626 1 20
il 2,946 moment_2 300246114
Fe 3.4
Fb 3,63
Cu {.bh costkg 218
=N 16 density 1000
i 30 costf | 068992?21! h30 9345

Ag 400 § i



Excel Graph
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Comments(1)

Solver &l >n= 16.24

1.0Optimum Solution > n=17
2.Materials > NASAAC(cost—2.1855/kg)
3.Cost : $0.59(W531) >50.62(W558)

X P
1.Materials = stainless steel (n=8)
2.Cost>2W712




Comments(2)
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