Optimum Design
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=& - data collection

Given variable

- Material : Al 7075(anealed)
- Yield Strength : 103 MPa

- Ultimate Strength : 228 MPa
-E:71.7 GPa

- density : 2800 kg/m?3

- Length = 130mm

Design variable

. r : outer radius of stem

-t : thickness of stem
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min f = pxLxA

o ; density of material
L; length of stem
A; cross-area of stem
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. S EH= XIMO|2tD JHA.
- Stem2 Cantilever beam2 2 7|4
- X3 2825 fixed, HEH B 22 free2 717,

- H.2 Euler/Bernoulli beam theoryS LtELCHD 714
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dootE2 10 kgf2 7Hd
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otz 2 kgfZ 7+

HHE 3|4 1.5X10%| 2 CH2at

A
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my ol

C}.

5 years x5 months/year x 3 weeks/month x 200 km/week x100 cycles/km
=1.5x10° cycles
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= — L
- Bending Stress
Cending = Kb Me_ K, E@ Top of the beam

Toending = Ko VIS = K, 5—@ N.A of beam -

*K,; bending stress concentration factor

> Tension/Compression, Torsion T

P K —
orc =K, K Ttorsion K ]
*K,; Axial stress concentration factor *K,; Axial stress concentration factor

E.G.D.M(Engineering Goup of
Designing Masterpiece)

13



K
=& - THEL

o EuIer/Bernoulll beam O|£= BI=5t= Cantilever
beamQ| HE O 2 A Ak

(a) Cantilever beam with concentrated loading
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FIGLIRE D-1

=X : Machine Design 3rd edition, Norton, R.L
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(6.15b)

. I:l- &l % |:||_|'—7_|E Soderberg line : T; =5, l—(—jsﬂ] (6.15¢)
v

-ZX : Machine Design 3 edition,
Norton, R.L
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L

L CASE 1 : 7153 E 1SRN LZYEE OHE

o,(r,1) N o,(rt) 1

g,(r,t) = < 0; modified-Goodman line
S, S, SF.
g,(rt)=2 (r D, 1 4. yield line
s, S, SF.

» CASE 2 : KS R 80162| ot& Stz Al

05(M1) = 0} cager — O <0 o, - maximum principal stress
g4(r t) case2 5al|ow - O
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» CASE 3 : KSR 80162| MEISIZA|A
95(r1t) — Gl,case3 _Gut S O

.+ Ij0| YOILIX| @2 E0|DE ¢

0t

= 2ot H=Ct.

» CASE 4 : KSR 80162 L|EA|H

Ga,case4 (r’ t) + O-m,case4 (r1 t) . 1

ge(r,t) = < 0: modified-Goodman line
f ,cased Sut S . F .
rt rt o
g,(r.t)= Taaser (1) + Fmasea (1) _ 1 <0; vyield line
S, S, S.F.
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Optimum design of a stem

R A0 B

point(f=0.0954 kg
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R (radius, m)

Level= 0.095458
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t (thickness, m)
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» MATLABO| symbolic ¢IAS 0|2 38}0]
» 2= 0| A £ Active F2X 01 0|2
> g5, g8 =X 10| Active

I L A N A

0.1618 12.0957 0.0150 0.0031 0.0954
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