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2. DATA & |

Ti-3AL-2.5V E|ElE AX|
1340g(M(17) 2 &)

POSITION TOP FGS
15 18

EfSHY EA0| (Top Tube Horizon Length) A 3T B57 RaT
ER{E 40| (Top Tube Length) B 524 533 aE3

A E FEA0|-HH (Seat Tube Length) - il 381 457

A E FEZO-F4& (Seat Tube Length) 1] 306 N 407
HUAH0|Z0] (Chain Stay Length) G 424 424 424
#HEFEUE (Cast Anaglel) R1 T 71 T
ME JFEHZT (Seat Tube Anale) Rz 73 T3 T3
ZHEF (Hanger Drop) E 35 5 a5
B0 (Wheel Base) i 1020 1020 106D
E3=H (Fork Offset) F aa 38 38
o E 213 Z0| (Head Lug Length) H 110 1o 1o




2. DATA & INFORMATION COLLECTION

Mechanical Properties

s, Brinell

5, Knoop
Hardness, Rockwell C
Hardness, Vickers 280
Tensile Strength, Ultimate 620 MPa
Tensile Strength, Yield
Elongation at Break
Modulus of Elasticity
Compressive Yield Strength 630 MPa
Motched Tensile Strength 790 MPa

Poisson's Ratio

0.3
Charpy Impact 86J

Fatigue Strength

Fatigue Strength 280 MPa

Fatigue Strength 280 MPa

Fatigue Strength 380 MPa
Fracture Toughness 100 MPa-mDO
Shear Modulus 44 GPa
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L
ZM\AleFb—LZFd — = =E2Fd

Y F,=—F+F,+F, =0, F=[1+i]|:d
L,
= F ’Fb_LZ. F
L
1+—2 M



|
1

_=LF-LF, =0, F=—
Sl —LE =ILE -0 Fb—LaFd

Y F,=—F+F,+F, =0, F=(1+ﬁj|:d

3







TO BE OPTIMALZED

minimize _F(RLT1) =22R1T1pL .,
minimize_F(R2,T2)=22R2T 2oL .,

mass,.., = F(RLT1)+ F(R2,T2)

total



5. IDENTIFICATION OF CONSTRAINTS

D F, =FpSinGu, —F +Fy SinG,c —Fpg Sin 6, =0
D F =Fup €080, — Fye €086, —F g €056, =0
Fap COSEO,p — Fug COSO,5

F =
A 0S6,.
F,=F —F,sin6,, =0, Fip=— "¢
Z y ' 4 ap SINGpp =Y, AD_sineAD
D F =—Fep —Fup €086, =0, Fop =—F,, €086, =— Fy
tan 8,

D F, =F, +Fgsinf,, +Fysing,. =0
D F, =+F,5€056,5 + Fy COSpc =0
— g COS G5
COSO,g
3 F, _ — €056, F,
0SB, tanf,, —sinG,. ° C0S6,5 COSH,. tan b, —Sin Oy

AB

I:BC




5. IDENTIFICATION OF CONSTRAINTS

D F, =FpSinGuy + Fac SiNG,c —Fpg Sin 6, =0
D F =Fup €080, — Fye €086, —F g €056, =0
Fup COSEO,p — Fug COSO,

F =
AC c0s6,.
. Fd
Z F, = Fd —FppSinb,, =0, Fyp = sSiné,,
D F =—Fep—Fup €056, =0, Fop =—F,, €056, =— E
tan ,,

D F, =F, +Fgsinf,, +Fysing,. =0
D F, =+F,5€086,5 + Fye €SG5 =0
— g COS G5
COSO,g
3 F, _ — €056, F,
0SB, tanf,, —sinG,. ° C0S6,5 COSH,. tan b, —Sin Oy

AB

I:BC




S.

IDENTIFICATIO

1

2

I

_2RLE
AB

_2RE

BC

Fe (u,cosb,; +v,sinb,;)

(u, oSGy +V,SiNGyc)

A

D F, =F, +Fysinf,, +Fysinf, =0
D F, =+ F5 C080,5 + Fy COSOyc =0

I:BC

(sin 20,5 , SIN ZQBCJ (sinzﬁAB +sinzeBCJ ]
LAB LBC LAB LBC ul

C0S G COS° G ] 1 (sin 20,5 , Sin 205 ] v,
LAB LBC 2 LAB LBC |

1£sin 20,5 __Sin ZHBCJ (sinzeAB +sin249BCj -
2 LAB LBC LAB LBC
[cos Opo , 005" Gy J l(sm 20,5 , SN 26y J 3
L s Lec 2\ Ly Lac ]




5. IDENTIFICATI(

Fo = e (u,€080,5 +V,SiN6,)
AD

B = ZERGHE (U, COS B +V, SiNGp)
CD

A

D F, =F, —Fysind,, =0
D F, =Fep —Fyp €086, =0,

%sin 20, sin 6, {uz} F
=| 27ERyt,
C0S G —%cos2 0, SNy —%sin2 O, |LV2 0

-1
U Lsin 20, sin® 6, Fq
{ 2} - 2 27ERL,

cos O, —%cos2 0o SINOep —%sin2 Oro 0



IDENTIFI

Lsin 20, sin® 6, I F
2 {V“} =| 27ER t,

COS Oy, —%cos2 0, Sinf, —%sin2 Oro

1[sin 20,5 , SIN ZHBCJ (sinzé?AB +sin2680j |

F
2 LAB LBC LAB LBC u3 — 27zEbRt
[cos2 Ore, COS” Oy j E(sin 20,5 , Sin 205 j A o
LAB LBC 2 LAB LBC i
2 2 2
p_"~ El _7m°ER

=——, O, =——5—
| 81?




Sk

IDENTIFICATION OF CONSTRAINTS

minimize f(R,,t,) =22R t oL .1

oL SleS IS Wl

gl_O-AB allow / SF = O
gz_GBC aIIow/SF E O
g3_GAC allow / SF < O

04 _ 0O g — Opucsiing ! SF <0
g5_u,—L,;/1000<0
g6_v,—L,;/1000<0
g7_t—-R <0
g8_R,-0.015<0

Hgo st TS W

gg_aAB allow /SF L O
glo_o—BC allow / SF = 0
gll_aAC aIIow / SF = O

012_o s ~ Olhuckling /SF <0
913_u,—-L,;/1000<0
gl4 v,—L,;/1000<0

minimizef(R,,t,) =22R,t, oL ;>
ol 5L FUL o
91_0cp — Oiow / SF <0
92_0pp — Oiiow ! SF <0
93_Ocp — Opueuiing | SF <0
g4_u,—-L.,/1000<0
g5_v,—L.,/1000<0
gG_tz_Rz <0

g7 _R2-0.005<0
ECEETES O
98 o — /SF <0
99 _0np — O/ SF <0
93_0Ocp — Opueuiing | SF <0
g4_u,—-L.,/1000<0
g6_v,—-L.,,/1000<0

allow



A7|4(0.1,0.01)
R1=0.015m t1=0.906mm
Mass=0.692kg

*7|%5(0.1,0.01)

Mass=0.635kg

R2=0.00494m t2=1.96mm

Total Mass=1.327kg(feasible region L{2| M-S X 7|

HOZ ol £2

e
=

i)
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*7|%4(0.01,0.001)

Mass=0.6920kg

R2=0.0118m t2=1.2mm

Mass= 0.6920kg

7| ﬁ,'((0.0] ,0.005)
R2=0.0044m t2=3.1Tmm

(feasible region LO| M S X7| o2

X~
|

WE|

8% Lh= =)

o =
= =




e e P
% 7|%+0.01,0.001)

X 7|4X(0.004,0.003)

R2=0.005m t2=1.96mm R2=0.0039m t2=2.5mm
Mass=0.635kg Mass=0.635kg
Total Mass=1.327kg(feasible region LIO| S X7| Mo 2 AR [I=E ME =H)




Z7|4(0.01,0.001)
R2=0.0Tm t2=1mm
Mass=0.5092kg

Z7|4(0.01,0.001)
R2=0.005m t2=1 mm
Mass=0.3274kg

feasible region HHZZO| 4t




fmincon

R1

t1

R2

0.005m

12

Total
mass

1.327kg




e

Ti-3AL-2.5V E|E}= A XY
=2F . 1340gM(17) 2 &)

1.96mm
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