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OPTIMUM DESIGN OF THE
BICYCLE VIBRATION




1. PROBLEM STATEMENT
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2. INFORMATION COLLECTION

Vibration = Underdamped _ system
0.2<¢ <0.5— (- resonalbe _ for _machine)

Input = (Right _ terms)
"Asinwt + Bsinwt "
Linear — Superposition!




| 2. INFORMATION COLLECTION

Governing _ Equation
MX +CX +kx = Asinwt
Displacement _ Transmissibility

{ 1+(21) I

A-r’) +(2r)’
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3. Design Variables

Ca1(kg/s)= damping coefficient at front wheel
C2(kg/s)= damping coefficient at rear wheel
K1(N/m)= spring constant at front wheel
K2(N/m)= spring constant at rear wheel
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| 4. MODELING AND ASSUMPTION
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5. OBJECTIVE FUNCTION

% I:”__?_l (é! Ellllll > 9—' Xl_o_” \\0.511
a it”’ | OI P 11111 _>9| Xl_O_” \\2 Oll
P

(2SI HHH 22 E N2l HI = 2:1)

Y, 1+ (cw, /k,)?
X, | [A-mw?/k)? —(cw, k)

1/2
} where _1=1,2

m =[kg],k =[N /m],c=[kg/s],w=[rad/s]

Minimize— "0.005Y, + 0.02Y, "(m)
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6. CONSTRAINTS

= Constraints Properties

coret1=k,G >0-4=12 m=70[kg]
const.2=9018<k , <1L3x10°[N/n w=34.9[rad/s]

1 h 2nrad
oot 3=1008<G, <000kg/s] | ™2 o ot e ) 24202419

comt.4=\/§<r
const.5=02<¢c<05
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constant

wh 34,9 (rad/s)

m 70 (la;

variables Z=7|3} | = gt

cl 100 7RS 4099
1 1000 928 4607
objecive function
0,3

constraints for y1

cl_low cl_high k1 low
g1 0
gz
g3 100,58 3000
gdir=71) 9582867834 1.414214
gh 030000004k 0.3
constraints for y2

c1_low cl_high k1 low
gl 0
ge
g3 100,28 3000
gdir=71)  B6197.38136 1.414214
gb 0,299999996 0.3
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Variables 7|3} z| = gh
Ce 100 745 4284
|2 1000 2372614

objective function 2
0,2999999395

k1_high
0

908.1 130000

k1_high
0

1500 130000
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b, 722 A2 i

= JIE&2 A2 HR 8EF 8] =0.384

" (m=70kg, c=1000 s/N, k=1500 N/m)
&3t 0l= HR MEH| =0.300

(m=70kg, c=759, k=928N/m)
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