118 e il as TR ik Vol. 11 No. 6
2020 4F 12 H ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Dec. 2020

XERS:1674-8190(2020)06-851-08

EEVMBMAmEREFERVEEIEFEZR/IEAR

S WA, T iE 4k
i zs Tl 88 — RHLI TR oE B 45 M3 H ik 5 T, %2 710089)

W OE . A PORUIN A BE AR Y 2 R O AR e S A S M A O 2 A 2 A [ I AT 2 IR A A R AT R
X LG SE P A A I 300 5 2% PR R 552 B2 32 4500 5 BE B IREAT R GE RO DT 5 o S xR i S S A L = 5 R 2 R
30 TP 1 HRBEAT I 5T ?mthjﬂl?{t%%ﬂﬂﬂ‘]%ﬁ%ﬁ‘ & BE e TR T ¥  EAT A RE AR E MR B f T ST 4
SIS R AT UE . SRR - S e B 0 R S 58 S A I 0 P TR I AT R e B T AR AR
ﬁ?‘?ﬁ‘(’ﬁﬁﬁﬁﬁﬁﬂi%ﬁﬁ%%%iﬁ%, Sh/Mm2E 0.29% e KR 22 7. 16 %, H 2R T % r i i T
S5 RO R E PR R R A T R

KGR A PRI BE AR s B E 5 TR vk

FEASES: V214.8 XEKFRIRED : A
DOI; 10. 16615/j. cnki. 1674-8190. 2020. 06. 013 FHAEFE(RERS)FRIZE(OSID) :

Research on Engineering Calculation Verification of Compression
Buckling of Composite Stiffened Panel

GAO Wei, YAO Xionghua, WANG Yunfeng
(Structural Design and Research Department, AVIC The First Aircraft Institute, Xi’an 710089, China)

Abstract: The main failure mode of composite stiffened panel is buckling. In order to ensure the safety of the
structure and effectively reduce the weight of the structure, it is necessary to systematically study the boundary
conditions and the width of the load-bearing edge of the skin when checking the buckling. Through the study of
two kinds of boundary conditions and three kinds of skin load edge width selection, a method of skin load edge
width selection considering the influence of stringer is put forward to calculate the buckling of stiffened panel and
verify with the test results. The research results show that the engineering buckling calculation method with the
boundary conditions of four sides simply supported and the width of the loading edge of the skin considering the
influence of the stringer has the highest accuracy, the minimum deviation between the calculation results and the
test results is 0.29% , the maximum deviation is 7. 16% , and all of them are lower than the test values. It is
safe and reliable to use this method to check the strength and stability of structures.
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Fig. 1 The method of selecting the width of the

loading edge of skin
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Table 1 Calculation method of skin local bucking
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Fig. 2 Geometric parameters of test parts
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Table 2 Composite material parts parameters

hi i it /MPa 129 000 By )4/ MPa 5 380

FE 4R 458/ MPa 9 800
ER /=4 0.3

HZEEE/mm 0.125

3 B AL S EUE R

Table 3 Detailed geometric parameters of test parts

*@ﬂ W, W, h 1 12 t3 ty
[ERE 56 0 35 2.15 1.45  3.40 0
e B9 11 56 0 35 3.40  2.45  4.90 0

LI 72 18 30 2.15 1.45 1.65  2.65

¥4 71 IV 72 18 30 3.40  2.45 2,65 3.15
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Table 4 Basic layer information of panel

U 1 A A Pyl

)= R

[45/0/—45/90/—45/0/45/0]s

FEL | t [45/0/0/—45/90/0]s
ts [45/0/0/—45/90/0/0/90/—45/0/0/45/0/0/45]s
0 [45/0/—45/90/—45/0/—45/0/45/45/90/—45/0]s
F R t2 [45/0/—45/0/0/0/—45/90/45/0/0/45/90/—45/0/0/0/—45/0/45]s
1 [45/0/—45/0/0/0/—45/90/45/0/0/45/90/—45/0/0/0/—45/0/45]s
0 [45/0/—45/90/—45/0/45/0]s
I ts [45/0/0/—45/90/0]s
t [45/0/0/45/90/0]s
L [45/0/0/45/90/0/—45/0/45/0]s
t [45/0/—45/90/—45/0/—45/0/45/45/90/—45/0]s
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ts [45/0/—45/0/0/0/—45/90/45/0/0/45/90/—45/0/0/0/—45/0/45]s
4 [45/0/—45/0/0/0/—45/90/45/0/0/45/90/—45/0/0/0/—45/0/45]s
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Fig.3 Test support and loading method
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Fig. 4 Layout of strain gauge of test
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Fig.5 Configuration | typical load-strain curve
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Table 6 Values of buckling load and failure load of
7 different configuration test parts
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Table 7 Calculation and test results

#Hfr / kN
FEE1 i FE3 ¥4 FEsS KK

R 212.75 123.76 137.56 111.44 83.39 119.98

#4780 11 847.39 492.86 555.05 480.91 331.94 482.31
FgEIT 338.78 144.17 140.50 122.82  84.86 130.32

BRIV 1 358.94 576.15 532.93 519.43 339.07 559.49

# 8RB R 2

Table 8 Error between test value and calculation value

2/ % _
ik g;, VE
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F2 —3.15 —2.19 —10.63 —2.98 —4.74 0.12
F3 —14.65 —15.08 —7.81 4.75 —8.20 0. 64
T4 7012 0.29 5.76 7.16 5.08 0.08

Fik5  30.50 31.18 34. 88 39. 40 33.99 0.13
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