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Abstract
With the development of science and technology, the national living standard has been signifi-
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cantly improved. The mountain bikers not only have great requirements for the strength of confi-
dent cars, but also improve their quality requirements, promoting the development of lightweight
technology. Through lightweight design, enterprises can reduce costs, improve production effi-
ciency, while ensuring product quality to improve their competitiveness. This paper studies the
structural components of mountain bikes and designs their topology optimization by Altair In-
spire topology optimization software. Import the structural component model into Altair Inspire,
set the model material, add the load, the constraint, determine the design space, select the shape
control, and optimize the maximum stiffness of the model. Through finite element analysis, after
topology optimization, the results are compared to reconstruct the geometry, reduce the quality of
parts by 56.83% while meeting the intensity requirements and reliability, and improve the quality
and use effect of bicycles.
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RRSHAC T 0 2 B BT 4. FHRAE BN 4 384 Rl 455 R 38t i e it st e g
SRR AT KRR 7] -

AICHT Altair Inspire RS Bida B AT 2 T AMUEAT i, B e BoE BAT R
KL RINEAT AR . SRR AT IR IMEAOT RO Bt B RN R E bR R T LA A R & TAT I,
XL TR, SRR R E A TR IS K

2. BITEFRHARSH M

i3 BAT SR RIR T T2 IA W EAT 4 b, B BAT S 84 I~ I 1 o, 3B
ARAE SE B 1 32 B DUREAT & 5 (0 Tl AL TR, R B BT oK B TRl & i A SR B, 7 1) (AL A 223
FL, AE LR IRAE 22 % FL KT ] 52 15 100«

DOI: 10.12677/mo0s.2024.133276 3028 jé

[

S


https://doi.org/10.12677/mos.2024.133276
http://creativecommons.org/licenses/by/4.0/

R

Figure 1. Structural diagram of a mountain bike bracket
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Figure 2. Intermediate hole constraint diagram
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Figure 3. Force position diagram
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3. WRIBEE ST HR

WA LRI JE, BT Inspire 3£4T Opti Struct 23T AT E B IR E R Sy, Ak, LR
o ORZEHTRLT), MR R ERRER PR T, TR T BT R E . Hh s E ey
TN, RO R A B R M, R B DU TR AR BT, R E TR GRS N 1.2 mm,
AR R CEUER T, AR LT . TSR BOCKEMZE N /) 11.51 MPa, ok
%% 7.206 x 107° mm, F/NgaFRE 18,7, HREBIFMIER KT VI XY MFRALEM, FT AERET IR
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BB AL 73 B S RS XA R R = Fpor AT AL, DAL R s SR o AR AT 92 1 B
L H bR AR SN, ARk 5 RT3 [ i H bR B A PIGG & 25%, 30%, 35%, f/)E
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Table 1. Optimize the result parameters
=1 MUEREH

SR TEARFEE B KA R Imm WRNERRE BOORFERTN J1IMPa Jii &g
LACE/ T 1.617 x 1072 8.7 24.81 105.77
25% ST 1.609 x 1072 9.5 22.56 105.69
P 1.963 x 1072 6.3 34.21 104.22
AL PR AR 1.351 x 1072 15.6 13.82 125.38
30% R [P 1.348 x 1072 15.7 13.71 125.38
P 1.591 x 102 6.9 31.04 126.18
LAGIE T 1.180 x 1072 12.3 17.51 147.42
35% P LT 1.348 x 1072 12.2 1755 147.42
Fri 1.328 x 1072 10.1 21.33 126.18
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Figure 4. Geometric refactoring
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