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Balancing load design for full-size static strength test of civil

aircraft in front fuselage serious condition
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Abstract: In the full-size static strength test of aircraft, the traditional balancing load scheme is used to ensure the
loading accuracy to simplify the complex loading scheme, and the load in non-assessment area is simplified to seve—
ral loading points. For the thin—wall structure, the balancing in non-assessment area has great influence on assess-
ment area. Taking a front fuselage serious condition of a certain civil aircraft as an example, the balancing load
scheme of full-size static strength test is studied based on the finite element model. By comparing the internal force
solution of analysis mode load and traditional test mode balancing schemes, the traditional load balancing scheme of
full-size static strength test is optimized. The results show that the internal force under optimized test load is basica-
lly identical with that under theoretical design load. The Saint-Venant principle is inapplicable to the thin-wall
structure of civil aircraft. The load balancing of full-size static strength test should accordance with the stress of ac-
tual condition, which can achieve the purpose of test verification.

Key words: civil aircraft; full-size aircraft; static strength test; balancing load

WimBEH . 2022-10-10;  fEEBEH: 2022-11-28
WIE{EE: =i K, yuangiangfei@comac. cc
IR wim . RN AL ALE 5 mpL S T o0 T2 Bt I]. s TRERE , 2023, 14(3): 171-177.
YUAN Qiangfei. Balancing load design for full-size static strength test of civil aircraft in front fuselage serious condition[J]. Ad-

vances in Aeronautical Science and Engineering, 2023, 14(3): 171-177. (in Chinese)



172 fiias TR

L 514 %

0 35l

AR BT CHLATE %2 38 >R T ARUR 203 1 56k
PR ZR A % 3 R 2R T ) A2 BL 7 i, X
TRIEFF AR X E R, RACHLENLE il %
(9 2 H AT - B LA A Y 55 B N AR R W AL
3z fi 28 TCMILIE T b v ) A O R R0 R 5 B TIE 43
A AT PR T B K B 45 2R e A IR 56 R AL
5 R T iR L R 50 S0 M O i, 9 O TRBLEE M
Bt 3 T2 A B A A 0 B R
i 3 i 2% F) AR IR 2 A7 1 I RO A R A
FEU T SE R AL A AL s B, 98
W R K AT AT SRR E o 1 AT B4 E
T R TR A AL T 1 Y A R AR R R
A g o A P A, R W R 4 R Y
MERE . NI, BT — 25 A B A0 6 28 A i 207
0 L e i 2 4 R IR H B B AT
HE S

[l A AMIE 5 35 0k BT TRAIL i 0 AR I 3 e
PR T Z M. 4 VSR T k3l
AR R B T — B AR R
Ge, F B UE T % &R e 0 T S AR E TR L
B il Ty BT HOR A B R T L
B G5 ¥ B SERE RIS S S A A A A L O s
TR L 454G CI19 CHLGE M I 45 i, 0 T
CO19 RALA ML I3 56 i 4, I3 S 45 3k
J7 g8 P a0 I e Rt A s I 45 5T
SE T B REAR T 585 XL EWE S T R BX AL
B R AR R TR G BRORERET
£ 4 36 T 1 9 AR i 9 5 vk AR A L
H R I S S AR RGNS G B T R
oS R 5 X0 29 7 585 BRI A5 BE S T R vk
DR 42 DX TR B R R L T B S5 R S o i
S5 BRAE T AR BT 5 I Y AE B 5 R A S A R
JLor M, ESE T R RAL A ML g S AL B i 2
T E I E R T KB R R LAEE 2L
A 2 B, e T R 4 SR ) 1 3K
i BeTHHOR s o A E Y T R T KL P
AT AT 3T OT Ik BT — b AT (R B 5 8 LA
A LA 2N I T Bl ) RO B R T TRAIL IR R
2y 5P I T R8T 23 BT 7 Rk 5 Sl AR RO T
TRMLE FE AT BT BT, UF ST R T LA R 3 A
) 35 TRAT B AT A2 W IR R DN 5 S SCAE TR Y

il

TR S A 8 o BE R AL 4R T
FA% WY H A AEL PR 853 TS 3K 46 28 A 1 7 05 5 KL L
Weder 2 715 52 P B0 428 ) 28 G2 42 1 ) 22 5 00 98 [
AN TT A AL L S RS R ] &R
P22 4 PR 4 15 B M K M 3R %5 s M. Sanayei %l
i 48 v A 5 0 A PR il A 45 2R T R T
BT O AE T AN 6 T AR w85 6 A4 e IR 3 56 5 B
oA AL R L A B 0 3 A PR DT A R S
FERF G, T 0 6 S I B AR A, AT AR RS
BEORE Ay BT AR BSR4 o DL B WF ST TR RT P
1k 5 07 it R AR S AR
AT 3 BE 25 2R 0 B 45 T T OIS A S AT 5T R
MARSCRME T EENEARSE  EXT AR
BT BE P s x5 25 R, R R E
PR BEAT IR A 5T o IR KL Pl 1 i
Be V75 8 BA 2 RE L, 50 4 1 IR B8 BT #lofer iF
A7 BEF- 75 2R AR 0 N 7 W) Ty A ) BAS | A
J7 356 v - 8 BE A 0 B A XA R Y P ) R AT
MRS A AT A R H AR Bk K

AR SCHG G RS KL A L )l P B
O 8 5 e o A 2 o 45 A% e a0 AR T
A 7 S8R B D i i R AR SR 2 TS Y 2
105 7 S A A B BRI, O X 4% G 4 AL g 1 i
FIr AT

1 BEIEE

3 A 25 B B Sy 4 AL TG S AT, S R BL 4
PLESF e [F) 00 B9 B 52 52 M 00, il 1 L 3K
oy il A2 2% o AR )T AR BEAT @ LER 1 5
I, TC ¥k 5E Ax i IR 23 BT 25 1 4 LG 25 36 n 2, A
I 5 2P AT IR0 A 1 AT BT, B A 2 A R 4y
B 25 AT B — b AR 20, 1R A AT BT R BE
B W ML B XA 1% T 00 F B 5832 T O B 4%
SR A K 14 A S P A A

RHLAE BT I AR P 2 R T Bl AN [R] A 284
B, 5 B AN TR) 0 28 DX sl R 2 A XA, AE TR
JFH P SR RS A U0 A 36 AR 25 45 B0 T 15 58 LR
BIL 25 ¥ AN ] T B0 A ] 38 457 614 588 B2 73 BT, K50 {1 A% 40
J2 X I 50 1 D FE g R X B E AL Sl .
TORUE LU B A RO, 7R 1 2 A 2 AT B
R T 50 Uk U6 A5 09 2 BT, W Y 7 0k 2
it 3 A PR TT AR B I X L 23 A A5 e T 4 A
Lo aa i RN S DAY T



% 3 4

O R TRHLA B 6w B T O - g B 173

AR S BE A R RAL A BIL i g a0 L B
B T 00 O ) BE AT BT BT X A LA BROT AR
B BEAT N 7 A 3 S 23 A 25 B0 S8 B 2
P 1T 7% (A7 BRIT 70 A ik A B A% 38457 Jom 288 4 22 O 2L
SR, PR AT R T AR Y rh 4 AL TEE B AR A 20 A TE
LA AL E) AT UL FE I T 00N AR % 28
AT, AT AR A R 4 A 4 AL TR AR
A7, A HLAE I A 28 e R4 AL TEC 2 4 A 1 4 JH R
PR o b it o3 B A R AT A BROTSR fige i, A
SR JH 5 E 2990, B8 B o 3 X BRTE L B = A A
BROCHY s, 234y (UL, U, UL) (U, UL (U Y
b B Y0, Horp o ROR 0 1], y SRR 6] 1] L 2
Fon e

K1 o #r s A LA BR T hn o 52 15
Fig.1 The diagram of theoretical design load for

full-size FEM model
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common test load and theoretical design load
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