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&§» Result of previous project gy

“» Optimized data
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< Active constraint : t_min, S_allow_rim



49y EXplanation of added variables 4gp

Spoke Diameter d
+» 1<d

»HE == 0 _spoke 24, & =}

Number of spoke n

<« 10=n=<32

« HE == o_spoke, o_rim 24, 22 S}
« B0 5l Z0t= 0| dtH
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4y Optimization with Excel solver &gy

ZJ|gt(Feasible region)
Rim depth p=25
Rim thickness t=1.5

» Spoke diameter d=1.5
Number of spoke n=20

ZJl|gk(Infeasible region)
Rim depth p=32
Rim thickness t=0.8 (o_rim<o_allow)
» Spoke diameter d=1
Number of spoke n=24 (o_spoke>o_allow)



4y Optimization with

=xcel solver égp

Solver Executed(Feasible)

B, E [ O = E (5 H
1 |=splk =pk number spk dia, splc length wheel dia, spk area | rho_steel Load
i 19 999768 1. 493743 326 0028 T A F52A38 0,00 1176
3 rim = _allow_sple S _allow_rim{rim_depth rim_thicl:  Jrim_width  rho_alu
£ 1000 160 2499718 1,431214 =200 0,003
B | Stress =_spoke =_rim
i 270 hihkzR 160
i |Rim Y _bar 4| |_2 I A ] A3 C
= 4 4906083 1862 .928 4 126793 6ZE0 0823 3b.7763 2462783 1k EBOBET
4 I mass Firm spolke g1¥]s! S
= B633.87375| 91,12624 150 270
11 J_rim J_spole J_sum
2 TO921806 3202459| 74129965 !
13

L)

<+ Remained at local minima




4y Optimization with

Solver Executed(Infeasible)

=xcel solver égp

i) E i O E F (3 H
1 |spk =pk number sple dia, splc length wheel dia, | spk area rho_stesl Load
p 32 1300986 323.8472 000 1,329338 0,008 1176
3 rim =_allow_spk S_allow_rimirim_depth  rim_thick |rim_width rho_alu
il 1000 1601 26 1k282 RS =00 0,003
| Stress =_spoke =_rim
&} 1000 160
i |Rim Y _bar |_1 |_Z I 81 &3 C
8 977FRTVA 1192 516 0 78R0ET 4138 642 2092225 14,72 16,3724
4 mass rim spoke Rk SLIMm
10 373 17EEL 110 2086 150 6333841
11 J_rim J_spoke J_=sum
12 41636483 38R27ET | 4389264
13

< Found optimum point

< Spoke constraint JI  g&f= 0| &.
< ZJ|8H0 Clolf = B s



4y Optimization with MATLAB

Function fmincon

» 21 times lIteration (function count : 182)
» Active Constraint

gl [o_rim<o_allow]
g2 [o_spoke<o_alow]

g4 [t>t_min]

g6 [n<n_max]

o [mm] t [mm] d [mm] N
26.153 0.8 1.301 32

» Optimized Value

4.539 * 10°7 [kg - m]
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¢y Result and Result analysis &gp
i) E i O E F (3 H
1 |splk =pk number  splk dia, sple length wheel dia, |spk area | rho_steel Load
ph 32 1300986 3238472 FO0 1, 329338 0,008 1176
3 rim =_allow_spk S_allow_rimirim_depth  rim_thick |rim_width rho_alu
il 1000 16026 1L282 02 =00 0,003
F | Stress = _spolke = _fim
& 1000 160
i |Rim Y _bar |_1 |_2 I 81 &3 C
= 97 7FRTVA 1192 516 0 7sk0sT 4136 642 2092225 14,72 16,3724
4 mass Firm spolke hukb S
10 373.17eR4 110 2086 B0 B33,3841
11 J_rim J_spoke J_sum
12 1536483 38R27E1 | 46389264
13

Analysis
«Jd_rim>J_spoke

»Spokel| M==Jt SHE=+5= o_rim 2 &0l &4

2o_rmol ==Y A minimize, J rim = A3}
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Result and Result analysis  {gp

Postoptimallity Analysis
» Change material to 6AlI-4V Titanium

» Change Constraint and Objective function
» o_allow=827MPa, p=0.0045kg/mm

Pridected Result

L)

« Rep
<« Rep
<« Rep

o0

4

ace rim —> p decrease, m_rim increase
ace spoke —> d, n increase, m_spk decrease
ace both —> p,d,n can decrese?



¢y Result and Result analysis

Changed rim material

p [mm] t [mm] d [mm] N
15 0.8 1.4271 18
f 4.713E7
Changed spoke material
o [mm] t [mm] d [mm] n
26.15 0.8 1.431 32
f 4.418E7
Changed both
p [mm] t [mm] d [mm] N
15 0.8 1.57 18

f

4.621E7
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‘oy Conclusion
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