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Abstract: Least risk bomb location (LRBL) structure is a device for placing suspicious explosives on the aircraft.
Exploring the influence of structure size and explosive location on its anti—explosion performance can provide a refer-
ence for improving the design. Based on the method of combining orthogonal experimental design with numerical
simulation, the maximum strain and deformation of each dangerous part of LRBL structure are used as evaluation
indicators. The range analysis method and variance analysis method are respectively used to carry out parameter
sensitivity analysis on the five influencing factors of the tank wall thickness, bottom cover thickness, connection
boss thickness, shear pin diameter and explosive position of LRBL structure. The results show that when the explo-
sive equivalent is determined as 200 g, the significant degree of influence of each factor on the antiknock perfor-
mance of the LRBL structure from large to small is as follows: explosive position, tank wall thickness, bottom cov-
er thickness, boss thickness and shear pin diameter; Based on comprehensive analysis of evaluation indicators, the
LRBL structural design scheme at the optimal level of each factor is obtained.
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Table 2 The range and level of the test factors
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calculation of aluminum plates
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Fig. 10 Test results in the literature

(b) 60 g,175 mm T.i%

[32]

M 9~ & 10 7T LA 2 4E 25 60 g, 4% R
175 mm T80 N SRR FE B SE = A E T k2B T 4k
AR W 2L, 5 W& 10(b) i 75 14 B8 B i 30 245 SR i 3R
WA —5; 4625 60 g, B IH 300 mm T4 F , 48 M7
RS E T kA T KRB BUE 07 B 45 ] W
WZELE10% LA, N 6 FT 7R .

6 60g,300 mm T.0L F 8 AR A TE B 1153 53 06 4 21
Table 6 Numerical calculation and test results of aluminum
plate deformation under 60 g, 300 mm working conditions

BB R AT /mm
T w2/ N
EoELE S 4 S )
60 g,300 mm 45.45 43.1 5.1
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Table 7 LRBL structure simulation calculation results

W4 45 57

i ol .

s Wikks g oen 0 RIEEORE
s m oma  HE %

2 E/mm  mm

1 0.017 5 0.1140 0.0187 0.2 1.88 8. 16

2 0.2420 0.0708 0.0625 0.2 17.80 4.52

3 0.1150  0.0608 0.1610 0.2 7.72 4.77
4 0.2490 0.0000  0.0123 0.2 20.00 2.19
5 0.1680  0.0093 0.0422 0.2 13.60 4.24
6 0.0633 0.0794 0.1600 0.2 5.52 4.99
7 0.1630  0.0754 0.0447 0.2 12.30  4.05
8 0.0108  0.0563 0.0144 0.2 1.28  3.61
9 0.1020  0.0698  0.089 8 0.2 8.18  4.98
10 0.0058  0.1050 0.0249 0.2 1.01  5.15
11 0.1150  0.0011 0.0402 0.2 9.45 2.54
12 0.0324  0.0357 0.096 4 0.2 3.60  3.06
13 0.0215 0.0750 0.1520 0.2 2.56  5.56
14 0.0774  0.0058 0.0317 0.2 6.47  2.90
15 0.0009  0.0878 0.0236 0.2 0.81 4.06

16 0.0540 0.0200 0.1240 0.2 5.21  2.71

T AT LA Y - 99 U1 249 3K B e 2500 A8 I A
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XiF 5 8 8 AR HEAT o A TR, U X A 5 4115 b &
— VH 4 G
FE PR PEAT R 22 93 A AT 22 9307 A B c D E
3.2 g;l;w%ﬁ*ﬁﬁl‘] LRBL %*ﬂﬁi@'&ﬁ K, 0.255 0.303 0. 343 0.192 0.082
1;}.']‘- Q:é: % K, 0.261 0.279 0.225 0.269 0.321
. B K, 0.251 0.270 0.297 0.352 0.569
BN R 5T U189 LA A H Al 5 20 U6 95 B T
B 2 40T . = A S A B 2 40T 4 R R mmbonEmo e
§~F 10%%,@5#,?\]5}%i@})@?§%%§7ﬁ¥§5 K,/4 0. 064 0.076 0. 086 0.048 0.020
BE, A g0 48 bR 09 A8 A 18 0, 22 i 50U A2 Ak 8] 4 K,/4 0.065 ~ 0.070  0.056  0.067  0.080
F 11 s . Ky/4 0.063  0.067  0.074  0.088  0.142
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