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Abstract

As an important structural part supporting weaponry transportation and erection condition, the
armor bracket is one of the key research directions for designers to optimize its weight and struc-
tural strength. Taking the launcher of an armor bracket as the research object, this article used
stepwise topology optimization method in Optistruct, based on six typical operating conditions, to
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optimize the structure of the armor bracket. Considering the structure manufacturability and the
cost of production, the geometric model of the optimization results was reversely reconstructed.
Finally, the reliability of the optimized model was further verified through structural strength,
stiffness analysis. Compared with the initial model, a weight reduction of 87.3% has been achieved.
The research results and optimization methods in this paper can provide a certain reference for
the design of armor bracket and other truss structures.

Keywords

Armor Bracket, Topology Optimization, Finite Element, Lightweight

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

it R BT B alAs R GRS R T I ST ), TR A AR A S R Ty S M RE A
M EE EAR bR —[1] [2]. BEA DU TR AW, i o 2R Sk 6 P LBl PE AR B RE /3 i 1
ERAIER[3] [4] [5]o AP THUEALAI R BN % R4, KA LSMAGRE T, %A AT
WAL PHRAGR R AT REA . 3T B R G a5 (6] [7] [8].

SR TTVETE F TA BE SR AT SR S M B AR T 1), BEE A IRTCEOR AT A e
AL TT BN B R G R AR RS, N RGBT MR IR B 1R I HTT IR S T (9]
[10] [11][12]e H AN T E L BoTR R MU IR F2H =, ol R R ik B SI ik mAR 5
%, Hih AR R A R ML BOR R D552 — (131 [14] [15].

B0 R 0 AR 2 T 5 I T EE DL R SE RI AL K R B B, R 5 I A s i 5 R 2% T
T B ARSEBOR o A SRS, PRI e AR 5L W LR e A R T B R A 2K

AT SRR e TR AR A3 Al B 2R, BEAL 7 S WA IR T AL et DX I 2he B4 BR ey,
SRV MR A NP SR T AU MR AT MDA AL BE T, 5T RARIE R ML E RN by T ZNEEDR, il
REGE R R A T, EEORT SR PR A IR TR R R T B T BEAT R IMEAE, AR E
AT AR, X LU AT ORI, AAL TR FRAE R, AR ORIE R G NI B AN 5 AN FRR A TS N, 45
P AR B AR B T a6 AT 2R G I B AR T 87.3%.

2. RRERFMTRERARRE
2.1. BRTREET

TER AT CREO H Al d s LA A IR oY, B3| 5K R DS PR A &% . Bk
i B A ER, FAL A 1 FTs UG5S LR,

B 2 N BT AT Hyperworks H1, JR{H Optistruct BEHEAT 7 E . R F DU A BT 0 25
FBEAT R 5 A , BEARSE R LA 1,175,048 AN HTT, 267,507 A5 55 M RLR Ai%#% ISOTROPIC, Card Image
P MATL, JEMEESE 3D PSOLID k£ F . BARMESHWE 1 Firs.

2.2. R LAWY H
2 B L 401 R A% T A A 7 K 52 R B B 4% DA HE ST B 3T, BN TR T N A RN Z TR

DOI: 10.12677/met.2022.112014 111 IR N EASE N


https://doi.org/10.12677/met.2022.112014
http://creativecommons.org/licenses/by/4.0/

PRI 55

fHOLanE 2 PR

B X3

O —

Figure 1. Initial armor bracket model
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Table 1. Material performance parameters
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Table 2. Loads and constraints under different working conditions
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Figure 2. Stress and displacement in working condition 1~3
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Figure 3. Stress and displacement in working condition 4~6
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Table 3. Results of maximum stress and displacement under six load conditions
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Figure 4. Results of initial topology optimization
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Figure 5. The optimized bracket model
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Figure 6. Results of second topology optimization
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Figure 7. The optimized bracket model
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Figure 8. Optimization structure of stress and displacement in working condition 1~3

8. TR 1~-3 A, U cE—MHEEE

1.758E-01

- 7.047E-03
Max = g “ Ll R
Grids 2239 - Max = 1.987E+01
Min = 0.000F+0( i
Grids 200917

I 2.800E-02
2.400E-02

3.003£.04

w No Rest

Max = 3.599E-02

Grids 2240 Max = 7.969E-01
Grids 19828

Figure 9. Optimization structure of stress and displacement in working condition 4~6
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Figure 10. Comparison of structural forms before and after optimization
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Table 4. Comparison of structure quality before and after optimization
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