w5 o
Explosion and Shock Waves

'S 2024-0274 (fBhE, Fa'sidiRER AR

AXFRIA:

CO BT 8 ISR KPP o S8 &, =W S Kb o S8 3RAF N K s 6 Bsf [ [ e it 28 e s Vg {8
THIAR 28 T 50 50 e e 4 e FE AL AR A 35T, B0AIE T M8 38 SR N K s 5236 &5 B e i vl ek

(2) GrHr T W 8 JEEHR I N K e B e I, 45 SRS W e 3 ORS8RI N K s F WA S /0N, s g e
B, TE—E A m TN, AoKihd 57 AE 5 98w P oL R R A

(3) BRIT T 153 et 1) A TGS A B 26 P8 o8 S S AL i AR AIE , 35 SRR AN [V 7 v JBE T 6 3 i I TR AR A8 T =X
FAR—F, By rp Al X 3 A R DU 2R B PR R AL R R T AR T X, 1T DY JE R T A8 T X, 6 3 SISO R iy T AR RN TR A
AL B PR TS A v B B IR 2R B

SR B TR B S R M SE B A5

YEIFUE 12, BUK2, KR KRR

LR B AR B S s GRIVEE TR0, Ik BRI 430063;
2O TR 2E MR S ReIR B 7 LR 2Rt ., At 2430063
RN ET R AR AR AR, Wik B 430056
4 TR 22 BE R At L R Bk 264300)

O EESIGUNE, WA T SR SOEIRAIE N K i@ R R R B R S i A LB B,
FE T B JOERN IR SRS &, R T AN [ AN (910 B AR N K SRS, T = 4E RS B T T AR
MR, MR T A R A K s IR B AR, JASIINIE T S 30 i nT B 1k o EURIEA b, WRIE T s ISR
KRR A R B AT, I SR RS IR R JIEAT T X BeAh, T TR SR AR AR R, R
SRR, AN T ISR A BE AL B RS B A AR BFRG RE, B RORERE A KT E S
5, BAE— B VR EVa R A, JCE ) BB 38 VA i PRI L R R . NI PR K AR B, 58 SR I
Kb VA /N o FE T I o ) S AR =, e 5 ISR I N K i FE WA SR /DN, TR REEER TR BE K. AN[RIVE
PRTEEETR e 8 St MR ) THI AR AR T BRI AR~ 3 BB V& R v B2 PR 084, A 3 SRR T T B J TS s Ak ) B A e P
LA RN R B G EX KA B R, e SRR TSR T B S /N T4 R R AR T, R g o
Y/ S R S ARG By 531N

KEIA: 1G5 SN NNIT T s ARk R AR

FE NS, 0353.4 EFrFERMREE: 13025 XHRFRIRAS: A

Experimental study on dynamic behaviors of aluminum
honeycomb sandwich plates subjected to water impact

GUO Kailing'?, LIAO Yong?, ZHU Zhikui’, LIU Dong®, ZHU Ling?*

R H i 2024-08-02; f&E HA: ;

EETWH: ExARRIFIE4S (12202328, 12172265)

. I (1989— ), B, fE+t, FI#I%. E-mail: guokailing@whut.edu.cn;
BEESE: & ® (1962— O, B, 4, #I%. E-mail: lingzhu@whut.edu.cn.



w5 o
Explosion and Shock Waves

(1. Key Laboratory of High Performance Ship Technology, Ministry of Education, Wuhan University of Technology,
Wuhan 430063, Hubei, China;

2. School of Naval Architecture, Ocean and Energy Power Engineering, Wuhan University of Technology, Wuhan 430063,

Hubei, China;
3. Cummins East Asia Research and Development Company, Ltd, Wuhan 430056, Hubei, China;

4. Wuhan University of Technology Weihai Research Institute, Weihai 264300, Shandong, China)

Abstract: The pressure characteristics and structural deformation mechanism of AHSPs (aluminum honeycomb sandwich plates)
under water entry impact were investigated through experimental method. The self-designed drop experimental platform in the
water tank was established, and the water entry impact experiments of AHSPs at different drop heights were carried out.
Meanwhile, deformation of the face sheets was measured by 3D Scanner, and the time history of water jmpact pressure at different
measuring points was monitored. Furthermore, the repeatability of the experiment was verified. QW;/MS, the water impact
load characteristics of AHSPs during the process of water entry were studied, and compargd Mdf other structures in
published papers. In addition, the deformation modes and permanent deflection characte;isﬂ(g;{(kAH‘Sh were analyzed, and the
fitting formulas of the permanent deflection of the face sheets and the compression of th%rﬁ%{proposed. Results show that,
the distribution of the water impact pressure on the front sheet of AHSPs is uneven.\qug\er\,‘ within a certain range of drop
heights, the peak value of the water impact pressure is approximately linear withtthe’drop height. Additionally, compared to the
water entry of rigid plates, the peak value of the water impact pressure of AHSPs is Mer. Compared with the mass equivalent
aluminum plates, the peak value of the water impact pressure of AHSPs i‘s‘ﬁlll}mjﬂe the pressure duration of AHSPs is longer.
The deformation modes of the face sheets of AHSPs at different drop heights are almost the same. Besides, with the increase of
the drop height, the permanent deflections of front and back faces.of/AHSRs.increase approximately in form of quadratic parabola
with decreasing slope. Suffering from water entry impact loadings;\the ‘permanent deflections of the back sheet of AHSPs are
obviously smaller than those of the equivalent aluminum m&, indicating that the AHSPs have better impact resistance compared
with the equivalent aluminum plates.

Keywords: honeycomb sandwich plates; water entry impact experiments; water entry pressure; deformation modes; permanent

deformation
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Fig.4 Installation diagrams for clamp and AHSPs
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Table 3 Cases for water impact tests

S8 T AL h/im
Test-1 0.4
Test-2 0.5
Test-3 0.6
Test-4 0.7
Test-5 0.8

® 4 NEFRESE TN MAERE
Table 4 The water entry velocity under different drop heights

AR h/m B N IKHEFE vo/(m/s) SN IKIHEFE va/(m/s) 2N (v, v, /%) <100% )
0.4 2.80 2.76 1.43
0.5 3.13 3.08 1.60
0.6 3.43 3.39 1.17
0.7 3.70 3%65 1.35
0.8 3.96 3190 1.52
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Fig.6 Water impact pressure time-history curves of the repeated water impact tests
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Table 5 Results of the repeated water impact tests

S 5 S P13 Ve P2 Il 5% U I TR T S J AR S R
W2 {8/kPa fH/kPa ¥/ mm 2% /mm
Test-R-1 200.86 169.05 5.69 4.63
Test-R-2 204.36 168.70 5.76 4.72
Test-R-3 208.51 167.06 5.69 4.75
1'% 1.87 0.63 0.71 1.33
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Fig.10 The peak atér impact pressure for the pressure measuring points under different drop heights
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Fig.15 Front sheet deformation of AHSPs under 0.8 m drop height
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Fig. 17 Deformation of back sheet of AHSPs under 0.8 m drop height
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Table 7 Correlation index of permanent deflection curve fitting of AHSPs
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