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Abstract

On the premise of meeting the basic structural strength, the torsion arm structure of aircraft landing
gear should be lightweight as much as possible. In this paper, the optimization module in ABAQUS/CAE
is used to optimize the topology of the torsion arm of the landing gear. Taking the minimization of
the maximum strain energy as the control variable and the volume reduction as the goal, the op-
timization task is established based on the conditional algorithm. Finally, the volume of the opti-
mized topology is reduced by 49.25%, which realizes the lightweight design requirements and
provides reference and guidance for the optimization analysis of the landing gear.
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Figure 1. Topology optimization flow chart
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Figure 2. Schematic diagram of aircraft landing gear assembly

2. KHEEEARE T EE

DOI: 10.12677/mo0s.2022.113076

822

Z

)

5 H


https://doi.org/10.12677/mos.2022.113076

T

ASCHIH catia A =HEREAY, FEKE ] 3 Fron (04T BROTIE AL NG, I AE3H 008 Pam 24— 48
FHEARLI A, BRI IR LA, R A R B S AR T A ) 5K

Figure 3. Finite element model
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Figure 4. Load application and meshing
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Figure 5. Frozen area
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Figure 6. Limit of demoulding surface
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Figure 7. Symmetrical geometric restriction region
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Table 1. Default maximum number of iterations
=1 BIARKIERRE

Optimization Type Default maximum number of design cycles
Stiffness-based topology optimization 10
General topology optimization 50
Shape optimization 10

DOI: 10.12677/m0s.2022.113076 825 R ()


https://doi.org/10.12677/mos.2022.113076

TEA

5. HIMALER SR

MACGRICIE PIAFAE, 5 BAE PR h BB UL SR, B e R ZOR LA 45 R4 & (Combine) 3
—NEE T A R (odb), AR HALEAEXT N A i e Kb, R, O T b ol SO
RN, TTRUR R B AESE — MG — OB BT S R XIS R, RS AU i a] fr B 7 v
FIRL AL RS, Rk A0 S (ML) U (Rr#%).

PACRT AN DAL 5 o BN A 45 R el 8 AN 9 Ffrar.

S, Mises
CGE#H: 100%)
+3.404e+02
- +3.120e+02
+2.836e+02
+2.553e+02
+2.269¢+02
+1.986e+02

Figure 8. Stress diagram before optimization
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Figure 9. Optimized stress diagram
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Figure 10. Volume constraint curve
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Table 2. Volume optimization data

=2 RRMUCEUERE

ESA/S-V (A IV S

0 2.942207e+6 21780.416015625
1 2.4785375e+6 21182.828125

2 2.25340825e+6 20683.208984375
3 2.065177375e+6 19224.58984375
4 1.9147775e+6 17596.521484375
5 1.7838445¢e+6 15743.2265625

6 1.67612475e+6 14619.4482421875
7 1.592230375e+6 12718.517578125
8 1.535766125e+6 12325.0458984375
9 1.50261075e+6 9491.2041015625
10 1.4931175e+6 7948.06005859375
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Figure 11. AVG is the optimization result at 100%
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Figure 12. Relative density distribution of optimization results
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