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Fig. 1 Specimen structure and dimensions
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Fig. 2 Measurements of depth of pits
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Tab.1 The BVID and CVID energy and the depth of pits

‘ T B JE B (mm)
P 34s S8
0.2 0.3 0.4 0.5 0.6
BVID ik RE R (D 0.4 0.5 0.6 0.8 0.9
BVID M7 7R B (mm) 1.0 0.8 0.8 0.8 0.8
CVID s RE () 1.2 2.0 2.6 3.0 4.0
CVID M55 %8 B (mm) 2.0 2.0 2.0 2.0 2.0
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Fig. 3 4-Point bending test setup(a= b=100mm)
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Fig. 4 Damage modes
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16F
J:E' T A2 (mm)
o4k %A
5 0.2 0.3 0.4 0.5 0.6
X o2k
Iy 1.08 0.83 0.76 0.8  0.80
® L
10 BVID 1.06  0.88  0.77  0.84  0.80
81 1.10 0.8  0.79 0.8  0.79
6 ! ! ! ! ! 2.10 1.94 1.88 1.98 2.08
0.2 03 0.4 0.5 0.6
HTEEL 1S5 (mm) CVID 2.04 1.88 2.01 2,01 204
B 5 305 X e AR AR e & 2.13 2.05 2.04 1. 94 2.10

Fig. 5 Relationship between damage area

diameter and panel thickness
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Fig. 6 Failure modes of honeycomb sandwich structure
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Tab. 3 Bending test results(unit: kN)
e T A2 JE B (mm)
%At
0.2 0.3 0.4 0.5 0.6
2.15 3.77 5,04  5.62 J11
2.01 3.86 5,18 6.19 14
Tt 2.03 3.76 4.83 5.92 .25
2.19  3.36 5.00  5.77 .19
2.00  3.38  4.82 — .31
1.80  2.98  3.97  4.84  5.66
BVID 1.99  3.00  3.92  4.56 5.63
1. 81 2.93 3.78  4.73 77
1.71 2.38  3.21 3.83 .55
CVID  1.69  2.49 3.27  3.99 .63
1.70  2.36 3.10  3.99 41
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Tab. 4 Bending strength summary

(averaged, unit: MPa)

T A R (mm)
s
0.2 0.3 0.4 0.5 0.6
TG 353 410 418 393 397
BVID 318 336 328 315 315
CVID 288 273 269 264 250
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Fig. 7 Relationship between bending strength percentage and panel thickness
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Tab.5 Relationship between bending strength decreased percentage and damage area diameter

BVID CVID

T A AP X AR Y IX 35k el 4 i BE T A I X AT IX 5 ol 2 588
BE O HER  H&£NK TRES | EE BAEAR HAELK O THEES
(mm) (mm) ¢ZD) L (%) (mm) (mm) % FACZD)
0.2 8.4 7.01 10.0 0.2 15.3 12.76 18.5
0.3 10.6 8.82 18.1 0.3 16.7 13.95 33.5
0.4 11.9 9.98 21.7 0.4 18.3 15. 27 35.7
0.5 12.3 10. 22 19.9 0.5 19.1 15. 94 33.0
0.6 12.3 10. 29 20. 8 0.6 19.3 16. 06 37.0
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Experimental Study of the Effect of Aluminum Panel Thickness on
Flexural Properties of Nomex Honeycomb Sandwich Structure
Subjected to Low Velocity Impact

GUAN Guo-yang, LIU Zhi-chang, HU Guoping, ZHANG Ying

(Institute of Engineering Mechanics, Nanchang University, Nanchang 330031, China)

Abstract: The influence of aluminum panel thickness on the impact resistance capabilities and residual
strength of Nomex honeycomb sandwich structure was studied through low velocity impact experiment
and four point bending experiment. Results show that under the action of impact loading, the size of
deformed area on panel becomes larger along with the increase of panel thickness, but when panel
thickness is larger than 0. 5mm, the diameter of deformed area tends to stable; No matter whether the
specimen is impacted, under bending load action, panel with 0. 2mm thickness failures due to core box
buckling instability, but panels with other size thckness failure due to lattice instability; for structure
without impact damage, the bending strength of panel with 0. 2mm thickness is obvious lower than
that of panel with other thickness; for structure with impact damage, the percentage of residual
strength of panel with 0. 2mm thickness is the highest.

Keywords: honeycomb sandwich structure; low-velocity impact; panel thickness; buckling; residual

strength



