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Statement

걸레의대의재료가될수있는재료는 3가
지이다. 대가사용되는조건은스스로정하
고변수값은두개의대의반지름과두께로
하라. 걸레의수명은무한이되도록하고대
의질량을최소화할수있도록최적의변수
들을설계한후재료를선정하고그질량을
구해라. 



기존프로젝트
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1번에작용하는힘
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2번에작용하는힘
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X’방향변형

함무시할만작아서매우값이두없다일수밖에

재질같은

길이줄어든번이길이늘어난번이

가운데점
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Y’방향변형
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전단응력
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수명
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Steel 물성치
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Alloy 2014 – T6 물성치
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Yellow brass 물성치

%)9.99  (    753.0
)840(           1

) (           1
)(       8.0

)(           1
   5.0'

factoryreliabilitC
FTC
factorsurfaceC

diameterC
axialC

SS

R

T

S

G

L

un

=
°≤=

=
=

=
=

관련

RTSGLn CCCCCS 'Sn =

MPaa 492.123=σ

%)9.99  (    753.0
)840(           1

) (           1
)(       8.0

)(     0.58
    5.0'

factoryreliabilitC
FTC
factorsurfaceC

diameterC
torsionC

SS

R

T

S

G

L

un

=
°≤=

=
=

=
=

관련

MPaa 674.43=τ



ρπ Ltrm 111 2=

ρπ Ltrm 222 2=
종속와가   tr,   , 21 mm

무시21,mm



{ }
aI

Mc
A

FFFF
σ

θθθμ
≤+

+++

1

1
22

2
2

21 sinsin]sin[

1번

aA
FFF τθθμθ

≤
+−

1

211 sin)sin(cos

{ }
aI

Mc
A

FFF
σ

θθμ
≤+

++

2

22
2

2
21 sin]sin[

2번

aA
FFF τθθμθ

≤
+−

2

211 sin)sin(cos

LFLM

xFLxFM

CxCLxFEIy

2
cos)(

2
coscos

cos''

1

11
1

21
1

1

θ

θθ

θ

=

+>−<−==>

++>−<−=



Parameters

180cm2L=130cm

보통대의길이
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Design Variables
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목적함수
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Constraint

a

a

a

a

tr

trtr

tr

trtr

τ

σ

τ

σ

≤

≤+

≤

≤+

22

2
2

222

11

1
2

111

2730.16:4

3983.632445.16:3

2730.16:2

3983.637050.36:1

)(05.00001.0:8
)(05.001.0:7

0286.8:6

)001.0(0286.8:5

max
2

3
2

max
1

3
1

mt
mr

y
tEr

my
tEr

≤≤
≤≤

≤

≤



Solver(1)

기존것과비슷한결과(여러가지상황이다르긴하지만나온결과값은대충비슷)



Solver

초기값(1, 1)



Solver

초기값 (0.1, 0.01),   (0.03, 0.07),    (0.03, 0.001)



QP
Pattern Search
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QP
Genetic Algorithm(너무불규칙)
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Steel
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Solver(2)

초기값에관계X



Alloy 2014 - T6
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Solver(3)

초기값(1, 1)



Solver(3)

초기값(0.1, 0.001)



Solver(3)

초기값(0.03, 0.001)



Yellow brass
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결과값비교

Steel

Yellow brass

Alloy 2014 – T6

1.3287kg

1.1389kg

2.4602kg

1.1103kg

0.6107kg

1.4149kg



결론

Alloy 2014 – T6
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