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Optimization Design and Experimental Study on Loading Path of Longitude
Stretch Forming for Double—curved Fuselage Skin of Large Aircraft

WEN Song—tao', ZENG Bin', WANG Yang—hua', PENG Jing—wen®, LI Wei-dong” , LUO Hua’
(1. Hongdu Aviation Industry Group, Nanchang 330024, China;
2. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

ABSTRACT : Objective To study the optimization design method and production experiment on the longitude stretch forming
loading path for double—curved fuselage skin of large aircraft. Methods Appling the optimal design method, The loading path
of longitude stretch forming for double—curved fuselage skin of large aircraft has been optimized with XSTR Stretch software.
The stretch process is simulated with FEM to evaluate the designed loading path. The optimized loading path has applied di-
rectly for the actual part forming. The elongation and local strain of the blank is measured after the actual part stretch forming
test and measurements compare with the FEM simulation to verify the accuracy of FEM. Results The elongation of actual
forming part and FEM simulation is proximity and acceptable. The fuselage skin which meets the delivery requirement has

been obtained after applying the optimized loading path. Conclusion The accuracy of FEM is verified by the lading path de-
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sign and actual part forming tests. The design method combined with optimized method and FEM simulation is capable for ap-

plying to actual part fabrication.

KEY WORDS:: large aircraft; fuselage skin; stretch forming; loading path

ST IR BN AR KL B IME AR F
o SRR KPR it BB B R K
PLE PR REA I 754 . B [ EL T 46 [ R R
TR FHE L, P TR ABIE 58 A A i o ik 52 B 307
P 3 B A T3 A 2 il ol B+ E LAY
B,

PNILRWINDE a2 S E =9 N PN B VNN
55 AR, T Bl N B SOE 7 AT OE
DAL BEE XoF U pH 3 sl 5 2 1) Y 30 A T A 1) 5/
A, RO LR S i — 47 e B A, R
BHI] AT LA SR pl— i il AR AR, URIE XU 2
g — i BE, 55 b — A~ il B2 AR B 5 1) 1 R
I\ AN T L, HoJe it ia sl AR S 2% R
1 FL 4 8 e AL T 2 A A A T I Y T
5 B ANBERF I RENS RN B Bl , S8 T R
i R kT, R RAF— 4 B S
B, AT A

UEAESR, T R R RALR TR, T AR 3
VIV P ETbE & et NTIE 5% DALY IEE 7= (Ve
T ESEEO T e kT % . A T 2N
AR\ P 7 2 R 80 FEAL e L 22 8 o B
AR S RALSE B2 BT T i ARME BT B2 A 5¢
B PR TR AR 7R BRI s & 4 A2
FRPRFf 2 DI RE AR BE A 42 , X LA A2 2R R N
PSR A OR[N 2 T )
£ 34w SIQE T

AR SO X SR ) SRR AL 3R 52 fe A i
ISR PHL T LB Sl R G, b I ff i n 4k
Pl itAy T OB R AT BROCEEL ) J5 3k , I
BT A B AR O A5 N 2RI | 2B Bk
SRR 1) 1 ALz 2 i RO AR BE AT 2 1 1)
T sl Xt OB JE B AT IR, ARSI L 2
(NE-BN:IE Sl

1 HARFEHTZHIERENE

BT BRI B 5 B RO . i

RUH AR B T 8 R AT B TR 7 1) 2 T
li) A AR A1, B AR5 1) ) R B, )
O RIEZF AR BRI BLR AN 2 s, ]
HREMA 2R A A MR DT Mt s — A
BERBIURLEE %I S AR AR

RIS 9 £
Fig. 1 The double—curved skin part
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Fig. 2 The longitude stretch forming tool of double — curved

skin part
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Fig. 3 Analysis model of stretch forming process
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Fig. 4 Blank and wrapping of jaws
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Table 1 Process parameters of stretch forming
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Table 2 Angles of curving jaws (°)
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Fig. 5 Distribution of major strain
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Fig. 8 The part in stretch forming process
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Table 3 The length measurement of stretched blank
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Fig. 9 The length comparison of stretched blank
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Fig. 11 Strain measurement
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