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Table 1 Dimensions of specimens

RS a b R ‘ Bmp bse da Ry H !
s6-1-4 770 679 650.08 | 1.96 0.5 135 25 10 55
s6-2-1 770.5 680 650.98 1.96 1.11 139 25 15.6 80
s6-2-2 770 680 650.98 1.96 1.11 139 25 15.3 80
s6-2-3 770 679.5 650.98 1.96 1.11 139 25 15.1 80
s6-2-4 770.5 678.5 650.98 1.96 i.11 140 25 15.5 82.1
s6-3-1 770.5 679 650.95 1.94 0.92 136 25 8.02 70.7
$6-3-2 770.5 | 679.5 | 650.98 | 1.96 0.92 137 25 7.82 | 71.0
s6-3-3 770.5 680 650.96 1.92 0.92 137 25 8.02 70.5
$6~-3-4 J 771 680 650.87 1.75 0.92 137.5 25 8.52 71.0
&, RtB{bEX,
V/y,L*\\
e
LT ]
o | a0
i)
Y - 3
/ ) Q\ I g'
— . Q -7 (2
— —~ == = =
- d,
~ \ .
BH1 RAfEEA

Fig. 1  Sketch of specimens
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( a )Sketch of the structure
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(b)) Section before frame No 18 (c¢) Section 110 mm before frame No27

(d) 28°HEM 210k iR
(d) Section 210mm before frame No28
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Fig. 2 Ske tch of thestructure and measuring points of normal deflection
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Table 2 Test results of analogue specimens

KRB RRHE R pT AR/HK? X K moR
s6-1-4 0.76 X 8 3 b
s6-1-4 0.90 AERWBRE D
$6-1-4 0.97 FEBEmMBAM
s 6-2-1 1.45 X ima B
$6-2-1 1.88 HEBEmBEAH
s 6-2-2 1.49 X ms
$6-2-2 1.92 AZ@RmBEA B
5 6-2-3 1.50 XmaE
5 6-2-3 1.82 A=ZHmBEA P
$6-2-4 1.43 XA
s 6-2-4 1.825 AERmMBEAR
$6-2-4 2.91 AERMBAMN
$6-3-1 1.132 EmaDH
$6-3-1 1.239 HERmMBIEA N
$6-3-1 1.519 FEBRmMBAN
56-3-2 1.10 EmBEz D
$6-3-2 1.242 AERmBEAN
$6-3-2 1.49 AEEMBRAN
$6-3-3 1.109 7 o 38 R it
s6-3-3 1.32 BERMSEDH
s 6-3-4 1.09 X fn 3 2 i
s 6-3-4 1.274 A=ERnA8nHs

X FERSELME, ROEETEERAR, PUEZAERRAR VBN TRE, £
3FMT R s6-3-3 ERHUEMBRMFEATHARAREPEE. WRIPITEH, W
KMBNERBHE TR EMAXETET 0.5 X, REREHYN 1.109 25 /mx’, X
HOREAERTAERIFHERLT, RRAERIIN,

N FHEEGHE, BEBERRBRIEN 35X 6 SHBANERT THAERER K R,
FRRREERRBEREN P, RE 4. RENBH-LBHANE 4 A5,
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Fig. 3 Pressure—deflection curve (s6-2—4)
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%3 AHs6-3-3WELRRAR
Table3 Repeated test results of the specimen s6-3-3
KA & F/EK? E EREBEZX B2 i lw, ~ws|
5 - % 5 = % '

1.0 6.27 5.99 | 0.28
1.03 6.67 6.32 0.35
1.05 7.09 6.61 0.48
1.08 7.43 7.10 0.33
1.09 7.71 7.32 0.39
1.10 7.97 7.59 0.38
1.108 8.13 7.83 0.30
1.108 8.39 8.06 0.33
1.109 8.61 . 8.32 0.29
1.1 8.80 8.51 0.29
1.094 9.12 8.85 0.27
HER
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Table 4 Test results of internal panels of oil boxes

WREHAR/ERD
] ] &2
1 7]
3% - 2.26
4° -— 1.03
5° 1.745 2.10
6* 1.44 1.44
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Fig. 4 Pressure—~deflection curve(oil box3, point 1)
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Fig. 5 Pressure~deflection curve(oil box6)
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NONDESTRUCTIVE EXPERIMENTAL METHOD FOR
DETERMINING CRITICAL LOADS OF SHELL
STRUCTURES UNDER EXTERNAL
PRESSURE

Chen Huanxing, Li Wuquan, Rong Hongqun, Song Mu

(Aircraft Structural Mechanics Research Institute)

Abstract

A nondestructive experimental method is provided for determining ecri-
tical loads of shell structures under external pressure. It is a step-by-step
method using normal deflection of shell structures as control variation. The
nondestructive buckling tests on 9 cylindrical panels made of LY12-CZ alu-
minum alloy with circumferential Q-stiffeners and internal panels of 3rd to
6th oil boxes in an airplane fuselage were completed with the presented me-
thod. The critical pressures of shells were exactly determined. A prelimina-
ry investigation on influence of the circumferential restraint on the buck-
ling loads of stiffened cylindrical panels has been carried out. The test results

show that the nondestructive buckling experimental method is a success.



