‘—‘? » »
RESEARCH Eltﬁbtei

IS K AR, FA, BAR R, F. LEHMHR b 1E R KA AAENE T 0% F 5 37k []]. AL E #iE# K, 2026, 69(8): 25020171.
LIU Juntian, YAN Chao, QIU Chunliang, et al. Design and verification of the hot-press scheme for composite double-curved
omega stringer[J]. Aeronautical Manufacturing Technology, 2026, 69(8): 25020171.

£ AR HAIEE KT HRIE T i T 5IE

xHxR', g B, BE=E K E.5 &
(1. PEB ® LHETAREA RN, L 201324;
2. MR AE AR A TRAE) ,H M 213127)

[ A3 R R Tl iE A K AHr 25 M4 5 R T LA & AT RABETURA 5 £k B RIE, R T #AREFURA
TR eyt @i TR N B ARG mBOA ey 5 RIER B S KM TORBE R E O, 35 AR BER T,
IRATBETHRELE 5 CREA N, AR R 7 K#ATR, KA AR GAME % 52 2L M AR T, 43 2] 7T
BT IORAE G Tz AT @At A o B B3R B FRR A LA AT Ao R R AT R b A B AT AR E F S
FRBFHTRRRAR T, 6T EFERMNFTE, L LETORE T LA, HATTRARR EIE, £R 5
TR )G b A 1B A KA R TS BT, AR S G , B AL B AR £ £ 15% 6B N, 4F Y A AR £ T34 1
£25° AN, BRTARER BT TR FE AR T E R I LA AR,

SR A T AL KA Sk KT BB R TRRA TR 7 £kt

FESZES: V261 ; TB332 XEkFRERS: A DOI: 10.16080/j.issn1671-833x.25020171

Design and Verification of the Hot-Press Scheme for Composite Double-Curved Omega Stringer

LIU Juntian', YAN Chao', QIU Chunliangl, CHEN Pingl, LU Xin’
(1. COMAC Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 201324, China;
2. Changzhou Newtry Aviation Technology Co., Ltd., Changzhou 213127, China)

[ABSTRACT] In response to the structural features and manufacturing challenges associated with large-size double-
curved omega stringer, a hot-press preforming process was designed and validated. The preforming tooling was developed
with an integrated internal heating and cooling circuit to ensure thermal uniformity during the shaping of high-crown stringer
sections. Thermal simulations and experiments confirmed that temperature distribution across the tooling surface remained
within a + 5 “C range. A ply-unfolding methodology was established using a boundary extrapolation compensation approach
to generate flat prepreg patterns from the double-curved geometry, yielding planar plies suitable for preforming. Simulation-
based analysis of various preforming orientations indicated that positioning the ply near its mid-region resulted in favorable
preform quality with reduced defect susceptibility. By integrating the tooling configuration and ply-layout strategy, critical
preforming parameters were determined and validated through manufacturing trials. The produced preforms exhibited
wrinkle-free surfaces, thickness deviations within + 15%, and fiber orientation deviations within + 2.5°, meeting
established engineering specifications. These results verify the efficacy of the tooling design, ply development method, and
process parameters.
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Fig.1 Drawing of double-curved omega stringer
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Fig.2 Drawing of cross-sectional view of the omega stringer
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Table 1 Characteristic parameters of cross-sectional

E 214 A/mm | L/mm | H/mm @ R/mm  R/mm | o/ (°)
PAIE 24 25 30 5 7 120

14
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Fig.3 Hot-press preforming equipment
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Fig.4 Hot-press preforming tooling of double-curved omega stringer
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Fig.5 Drawing of water circulation
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Fig.6 Simulation diagram of the temperature field of the preforming
tooling during heating and cooling conditions
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Fig.7 Simulation diagram of tooling holder deformation under

preforming conditions
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Fig.8 Hot-press preforming tooling of double-curved omega stringer
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Fig.10 Comparison of prepregs scheme
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Fig.11 Posture comparison
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Fig.13 Simulation of layer displacement at
different angles for posture 1
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Fig.14 Simulation of layer displacement at
different angles for posture 2
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Table 4 Setting of preforming temperature parameters
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Fig.15 Manufacturing of performs with double-curved omega stringer
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Fig.16 Appearance of preforms with double-curved omega stringer
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Fig.17 Drawing of thickness measurement positions for the stringer
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Fig.19 Drawing of the preforming process of omega stringer
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Table S Measurement results of the fiber angle deviations
at various angles
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