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Fig.1 Adjustable temperature impact test system
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Fig.2 Actual drawing of specimen
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Table 1 Specific parameters of specimen
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Fig.3 Comparison before and after impact test
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Fig.4 Damage of aluminum honeycomb sandwich panel
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Table 2 Material model parameters of upper and lower

aluminum alloy plates

B S Bl S Bl
p/(kg/m*) 2810 n 0.52
E/GPa 71.7 m 1.61
v 0.33 D, 0.096
7075-T651 T,/°C 620 D, 0.049
A/MPa 520 D, 3.465
B/MPa 477 D, 0.016
c 0.0025 D, 1.099
R3 BESUEMNERISH
Table 3 Aluminum honeycomb core layer material
model parameters
B 2 Hfi ZH Kl
p/(kg/m?) 2680 0, /MPa 215
5052 5119A E/GPa 70 E,, /MPa 450
v 0.33 B 0.5

o [ — o A 2 M, 2 Sk LA R 0 SIS A Py A e 4
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Table 4 Thermal properties of upper and lower aluminum

alloy sheet materials

PRI | i . Lk
(W/m=C) (JkgeC)
25 124 796
100 142 921
7075-T651 200 170 1005
300 185 1020
400 193 1120

Table 5 Thermal properties of pointed projectile materials

RS SRR S

B | e i Ltk
(W/me°C) (J/kge>C)
100 23.87 465
200 25.12 515
40Cr 300 25.96 548
400 26.80 557
500 27.63 567

2.3 FHRE

R W e M T S 1 A 2 TR, Sk S S Z ik )y
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Table 6 Thermal keyword definition
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Fig.6  Simulation of aluminum honeycomb

sandwich panel damage
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Table 7 Comparison between experimental and
simulation data
W C Rt | lmm | Grfimm | RO T
D, 15 1.406 7.42
25
L 45 5911 32.54
D, 15 1.434 5.97 0F
100
L 5.1 56 981
D, 16 1.4862 7.11
200
L, 5.4 5911 -9.46 ~3000 L L L L
0 | 2 3
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Fig.8 Position element diagram
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Table 8 Comparison between maximum strain values
test and simulation

I/ °C %ﬁmg R HIXTR2E/%
I {E (UEEED
25 5797.5 5462.2 5.78
100 4156.7 4228.2 -1.72
200 4209.4 3879.1 7.85
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Fig.9 Comparison diagram between strain-time curves

between test and simulation
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Impact Resistance Analysis on Aluminum Honeycomb Sandwich Structure
Casing Considering Temperature
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Abstract: The aircraft engine casing has good impact resistance, which is a realistic requirement to ensure the safe
operation of the aircraft. The effect of temperature on the impact resistance of the aluminum honeycomb sandwich
structure casing is studied by combining the method of experiment and simulation. First, a temperature-adjustable
impact test system is built based on the strain testing technology, and the ballistic impact test of aluminum honeycomb
sandwich panels at different temperatures is carried out. Then, the simulation is carried out according to the impact
test conditions, and the simulation results are compared with the test data to verify the reliability of the simulation
model. Finally, the numerical simulation analysis of the impact resistance of aluminum honeycomb sandwich panels at
different temperatures is further carried out by LS-DYNA. The results show that when the temperature is in the range
of 25~200°C, the impact resistance of the aluminum honeycomb sandwich panel increases first and then decreases
with the increase of temperature. The research results have certain reference value for the research on the
temperature effect of aluminum honeycomb sandwich structure casing.

Key Words: aluminum honeycomb sandwich structure casing; temperature; impact test; impact resistance

Received: 2022-01-10; Revised: 2022-03-18; Accepted: 2022-05-16
Foundation item. Natural Science Foundation of Hunan Province (2020JJ4026) , Research and Innovation Project of Hunan Prov-
ince(CX20210997)



