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&y Introduction of Base model &y

< 20 Hole
. Pre—tension
. spoke wheel
;‘ < Spoke diameter
d=2[mm]
<+ Spoke length
1=287[mm]




oy Problem Statement

Necessary Condition
— Do not exceed allowable stress

Optimization
— Minimize the rotational stiffness
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5 DOata and Information (1)  §p

Assumption
2—D System analysis
Section shape of spoke is circle

»  Amount of pre—tension : 20000/n [N]
Maximum Load applied on wheel : 120[kgf]

Materials

Rim(6061-T6) | Spoke(348STS)
p(kg/m®) 3000 8000
O tatigue (MPQ) 330 1000




#» Oataand Information (2) g

< Wheel Dimensions

TI— (applied load)

D=700[mm]
w=20[mm]
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&y Data and Information (3)

<« Spokelll Z2dl= =l S5 AL

L (n)= 2gL sm(—) +F
D

A(d) =" g?

(d) 1

F.. =20000/n
(2gL)sin(z /n)+20000/n

O —
spoke max (72_/4) Dd 2



) DOata and Information (4) §p
im0l Zels 20 =2 A
(Beam2 2 JIH)
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ys Design Variables

Spoke diameter @ d

Number of spoke : n
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Rim depth : p

Rim thickness: t
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y

Constraints

N .o

safe ™ spoke max < 0348STS_fatigue

N

10

safeGRim max < Galu_ fatigue

<n<32(ne &=)

d=1[mm]

t > 0.8[mm]
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|dentification of a Criterion
v /4 to be Optimized ) )

Minimize the rotational stiffness :
M, e (N,1,d) = Pupers (%)d g
Jooe (M 1,d) =mg 17 /3
Mein (t, P) = g {208+ (W—20)t3(1 + y)
Jrun () = My (= P+ Y’

total(n’d’t p) rl><‘]spoke_l_‘]Rim



Rim Thickness[mm]
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Graphical Solution ey
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< Variables
<« p: Rim depth
t : Rim thickness
<+ Constants
n=20
<« d=2mm
<« N_safe =2
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