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Experimental Study on In-Plane Panel Shear of
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Abstract The modified picture-frame experiment was applied to test and study the in-plane panel shear of No-
mex honeycomb cored sandwich structure. The results show that under by the continuous shear loads from the picture
frames, skin-core debonding of the sandwich structure occurred firstly and the skin materials formed to the big bubbles
and wrinkles in the vertical direction ,1i. e. , the direction of tensile travel. With the increase of shear loads, the sand-
wich structure finally fractured in the transverse direction. The dispersion ratio of lower 3% gained from several exper-
iment results indicates the effectiveness and accuracy. In addition, the fixedness between specimen and fixtures is the
key factor for picture-frame experiment of in-plane panel shear. For the screw-fixed test specimen, the motion of
screws driven by tensile loads induced the failure of the edges of sandwich structure. However, the specimen gained

in-plane panel shear loads from picture frames were very limited indicating invalid experiment.

Key words In-plane panel shear, Picture-frame experiment, Nomex honeycomb cored sandwich, Composite,
Debonding
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Fig.1 Schematic diagrams of in-plane panel shear specimens
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Fig.2  Schematic diagram of as-prepared

picture-frameexperimental specimen
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Fig.3 Typical load-displacement curves of in-plane

panel shear of sandwich structures.
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Fig.4 Picture-frame experiment of in-plane panel shear of test specimen
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Fig. 5 Picture-frame experiment of in-plane panel shear of modified test specimen
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Fig.6 Load-displacement curves of in-plane panel shear of

Nomex honeycomb cored sandwich structures
X IR SR UL, A 52 T T P 9 U 2 A 2L
S BRI BB, R L-D M2k FRZR RS p,, A
JEak, ATRE Y DU A A A
L-D 48 S R 5o — B, A1 5% il e 0] A4 22 BE AR
o IR T H TR pps TPy LA AR HY s A1

TR T2 http: // www. yhelgy. com 2016 42 5



s BUERE A5 RO RRE . Horh, i D
P s FSEXIME M 31. 414 4 kN 1 8.938 mm , HH i
S HIUE 5> AN R 3. 1% F1 2. 8% A7, 26 IH T Tk
A B (0 I iR e, i — 2 A I p
EIE S RUEIRFE p,,.. TFHIME (3. 194 6 kN) —ii2
AT (1) 545 Tl i) Nomex 1 53 92 J2 45
Fa ()T PN BT TR ¢ 4 87.2 N/mm , PN 08 )5 2%
J98.89 kg/mm, FiR%E R T BMS4—17 AH
FEPRE 6. 43 ke/mm YZR , R4 1 Nomex 1555
e JZ LR BT A () 1 A VERE D0 BRI A [ s A P 6
UE T AHHE S 15 R
1 Nomex iEEEXELEMENHYIEIERRLER

Tab.1 Picture-frame experimental results of in-plane panel

shear of Nomex honeycomb cored sandwich structures

MHRIAKE Poax/ KN s/mm RHEREE Pmac /KN s, /mm
L 30.0245  8.773 m, 3.1437 3.247
b, 31.4435  9.242 m, 3.2455 3.082
1t 32.0725  9.038
, 32,1171 8.698

o BRI AR, g g R p s P
FHRES A e 100 A2 9 A AP B D AR 5G9
P AR URE S5 e R TR SR 1 s A 0 i J5 s 12
FORSHE L B SRET BX 8 Y o 07 32 3 ) [ o, B 1 —
TR, At o RGO o % 1 58 0 B 1]
R IERET xR B 9 DT A BT 5 U e L e
6] AT A, DTS2 IR 1 e 2 4 2R ) A 205 A
Mo P, A D50 HE e — 25 X0 AR i A XS ety
PEAT R T IR T [T AT AR AT 1 ARAE S,
FrAR L-D e niE 7 fros, AT LA 7E S
B e L HT A SRR R P 3 kO A A

(a) EGA5HT

FHiA R T2 http: // www. yhelgy. com

TR RS Y RAR LR Ho KA p7 L IR 25
kN 24, KEARF 2 1 Hpmill &5 5%, mif KR 5" R
34.749 mm KiFE TR 1 HEE, #p 25,5
& 3 HZe OARIR Y 2, LB il 25 57 BB AR B A, 36
B O A TR R, e )2 4540 & A B 2R M b 2
{2798

0T p'_=25.0352 kN
20}
g
=
10t
s" =34.749 mm
% ——F0 20 30 40
d/mm

BT WRETIE IR O P 99 1) LoD 2
Fig.7 Load-displacement curve of test specimen fixed with screws
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Fig.8 Photos of test specimen fixed with screws after picture-frame experiment
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