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Integrally Stiffened Panel Strength Design Method of the Thick Skin for “T”

YAN Yabin, YANG Hualun
(AVIC XAC Commercial Aircraft Co. Ltd, Xi’an, 710089, China)

Abstract: According to the integral panel design method in “aircraft design manual”, the structure with the

higher bearing capacity can be obtained in the optimum design of area ratio. However, the determination of

the separation position between skin and stringer causes great obstacles to the acrual design. For T -shaped

integral panels with skin thickness ranging from 4—6 cm, the optimum design area ratio of skin to stringer is

obtained under given sparation position and the maximum unstable load under certain structural quality. Thick

skin T-shaped monolithic panels designed with this area ratio have the strongest ability to withstand axial load.

Key words: T-shaped integral panel; area ratio; axial load

RHLES R A BT AT - B AR R AL
AR BB Z — T B CHL A &l e e n]
FEPE YRR LA R 2 PR A R oK A TRALA K i
THEH G B ARG B s A i o R, S5 A RCR
FEAn A AT AE R L AT AR e A BT I R OR R
ALY F2 A T TR T 5 I R A RE A 4
g 2 v R RALA TPE RE AR AR 1Y A A AR 2 —,
AR IF R s R B AR BT B R Bk i R R
BLESH BT KT IR A B R 3R

JIT T R AR BE Al 8 K R AR R 2l I IR AR
2 SR 2 T R EOR o 58 B MR AT AR 7 R
PRI BE MR A5 K o T B 1A BE Al 5 400 4 BEARORH 1L, B AT

W5 B #:2017-09-16; /21T B #3: 2018-01-17

PATR AR

(1) 76 PR AR [ B0 I E /56 B2 A 0 1, 45 4 it
AR 1590 ~20% ;

(2) h T IO ET BB > P 1 R R A
R B Uk T B AR B T 5

(3) F T i 12 FL AR A Dl 2D, 38 1 v v
TR, S5 4 B0 57 75 i 1 2 52

(4) Z Bk 2 /07 80 %6, H i T A it & /b
Y NN PSE S [ TR U

(5)FME R wewfy, 9> 1 RATRL ) 8208 1K
PLIY AT PERE

T AR AR BE AR BLAT B L L BT, — BRIk

BEEE DR, B, &% TR, E-mail: 78522687@qq.com

1A B, e . JESE T I R (A BE b B 1T [T]. m s 0 25 il R K 44, 2019,51(1) : 30-34. YAN
Yabin, YANG Hualun. Integrally Stiffened Panel Strength Design Method of the Thick Skin for “T”[J]. Journal of Nan-
jing University of Aeronautics & Astronautics,2019,51(1):30-34.



%13

VAR, 55« J5E 52 KT I 48 MR BE i i B B 31

St A A2 2w RS RN N, R B O 1), S AR RALL
S EAREER I RE D E &k B T 87% . W& IR
FE] AR b ] 2 KT ) TR, I PN R AR RE AR 1) ARt
RSEE K #) 19 000 mm X 31 150 mm, P #F 5%
A% fRRE M 1 N FH ) RMLIR TR i3 VI 2

1 “T"REFEERSBEENHE

R AR BE Al B BT LB e R SR AR 0 R
JEEOUL o AR, BE AR 14 W B0V A s . X T TR
ARCTHT 14 R A BE A, Pl T 3 T AL BRI T T B T
BEAAR , PR TCML BT R R B B A . T
X T AR AR BE AR A BT, B 25 S R
RARH A A IX LS5 GER R A O B R BE AR Y 1
T, 18 58 K5 R MT B9 e 46 S AR JT A S IR AL T
AT 5 5 B T AR AR LA 2908 1.4 (B A To ™
R PACBE AR Y ZE R BT I LU E 290 1.7
Oy BE R BE M A5 R A B AE T 2R S 5% B ) T AR I, AR
SEAf o8 FL O B I LS o IR T T I R AR A, 5
BE KM WAL E =AML R,
W 1.

7 BT
(A

™

N

..... 7

v

BT T T8 A BE i 11 4 8 Tl {6
Fig.1 Separation position of T-shaped integrally panel
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Fig.2 Assumed position of skin and stringer
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Fig.3 Cross section dimension sketch of panel
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Tab.1 Design of integral panel section parameters

F5  b/mm b,/mm b/mm AR/ mm?®

1 7.0 4.8 8.1 3099 1.45
2 7.0 5.0 7.8 3092 1.59
3 7.2 5.2 7.4 3097 1.73
4 7.2 5.5 7.0 3094 1.98
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Fig.4 T-shaped integral panel

3 BRTIHE

o3BT SR T RE 8 S L RE AR A RN A P
T 25 i) M T 28 0 A RE A 45 0 i N7 T A BR T
BEAY A BR T AY 1] DL R Ak A 2R LR 5

5L AU 24 o3 SR IR FR 2, A A PR oo A AU Y
A iy T it il AR N 28 7 S5, SR FH Lanczos [n) 3 15 3 i
Nastran % {4 By 25 £ 43 B 185 B (SOL105) X BE A 3
TR IR I o3 B 4% BR s o 0 i RS i3 2k
FRBMIWLE2, —RREESE LK 6—9,



32 Moo it ® it K

KI5 A BRoTHRE R A S AR AR &
Fig.5 FEM diagram and coordinate system
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Tab.2 Buckling load of panel for each section

R A KREM/ R HKES5K

kN & Hrmi R H
1 24 610 1452.0 &l 6 1.45
2 24 064 1420.0 &l 7 1.59
3 23 376 1379.2 &8 1.73
4 22 607 1333.8 %9 1.98
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Fig.9 Eigenvalue of No. 4 test piece
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Fig. 6 Eigenvalue of No. 1 test piece
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Fig.10 Photos of T-shaped integral panel for axial compression test before and after failure
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Tab.3 Test results of T-shaped integral panel for axial

compression
Jri5 RFEHT /KN BRI /KN 52 5 KA AR L

1 1610 1672 1.45

2 1598 1655 1.59

3 1598 1661 1.73

4 1499 1577 1.98
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Fig. 11 Load-strain curves for typical locations
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Fig.12 Influence of arearatio on buckling load and failure load
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Fig.13 Integral panel calculation load compared with exper-

imental results under buckling axial compression
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