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Research on Forming Technology of Complex Aeronautical Sheet Metal Components With Large

Curvature and Variable Section

LI Xiaojun, DONG Jinliang, MEN Xiangnan, DENG Tao, ZENG Yipan, CHENG Jing
(AVIC Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610092, China)

[ABSTRACT] The “rainbow” part has such complex characteristics as long size, large curvature, variable cross-section
and small angle, half of which is joggle, structural distortion and so on. For a long time, this kind of complex parts had
been formed by the method of “hammer forming + manual correction” . The forming quality was poor, and a lot of manual
correction work was needed in the later stage, resulting in low processing efficiency and qualified rate. In this study, by
disassembling the structural characteristics of the part, the existing technology and equipment resources, a cross-specialty
combined forming process of “profiles + sheets” was proposed, and the application of stretch-bending technology of
profiles in the forming of aeronautical sheet metal components with large curvature, variable cross-section and small angle
was explored. Through the process test, the forming parameters of the part are verified and optimized continuously, and the
precise forming of the part is finally realized.
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Fig.1 Structural characteristics of rainbow parts

R1 7075-O B MM H N FHESH
Table 1 Mechanical properties of 7075-O aluminum alloy sheet

0 106 215 14.9
45 106 214 14.5
90 109 216 10.6

WIRGEAfR R R R A M AR RN I AR AL
A% r K/MPa n
20.6 0.707 360 0.18
21.1 1.134 359 0.186
15.6 0.85 352.5 0.167
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Fig.2 True stress—strain curve
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Fig.3 Simulation model
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Fig.4 Maximum principal strain distribution
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Fig.5 Forming limit diagram

RSF5r5020 76.8mm F1 73.4mm, £y 34°,
312 32T T EHE

IS T LB AR ER - O TR M A B, X RE
PEAT IR L0, Al 8 TR
313 HBEIEHE

PR T 2R R . FREANE 0.3mm. W& 9
Fis, TZ2EBE Tl 1.25mm fiInGER 1.55mm.
32 BEUEE

TSRS HUR R AR 4 A U 1 9
FENZE. 78 “BI” BB R AWM T, OB it
BT OB . 240k, N EE RS S
ARG EBA P2 mE AR Y kg U M T R
P TAARERS, i Tk WA RIZET A 57
AP T AP A R R SR T TSR
TAHFIREE , KIgH S T T2 R K it .
32.1 RS

I ] I 90 AT T, R 3 S PR g —
AV IEAE AR G S T ok, B ELT i nl 56 30,
A R R R T ) R e K S 1 FE ( 76.8mm ), LA
Gt BLEANE 10 Fis.



PN
RESEARCH m%rex

K2 TEZARDIEER

Table 2 Process plan analysis matrix
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Fig.6 Flow chart of general research scheme
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Fig.7 Digital model for pressing
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Fig.8 Digital model for stretch bending
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Fig.9 Digital model for hammer forming
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Fig.10 3D model of pressing mould
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Bl fEE3IDRE
Fig.11 3D model of stretch bending die
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Fig.12 3D model of drop hammer die
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