FEIR RIS AT RN 317 BE AR A B 1) 1 £ AT 5

vI}  XFH I om  E W
(R CHL T () ARRTTAF, #ES 610092 ]

O AT A A bR e R R B R A SUR T A R T E R T A A A A
R A A8 S5 LI, AT IR T R A A & ROIE LA AT B TR AR B AR AL T IR A
e 55 B A 2 R IK 9 AR AR LT s A T AR S oMb B R R TR S R M T TR
A 8 R, T ILT 5 A dh A B AR R4 B T B A S R B B b B e B M, LT A Ak
B SRR A b, A A R K R AL A A b A 0 R A H ) A e A SR 6 A 3 LT
SRR AR i B R A ) i

S SRR, S MR e 4B A AR A ) i

¥ A5 %5 . TH122 DOI:10.12044/j.issn.1007-2330.2024.05.009

Research on the Precision Manufacturing Technology of Co—bonded

Composite Stiffened Panels

SHAN Yucai WEN Shiqi WANG Yang CUI Bo

(Chengdu Aircraft Industry Co. , Ltd. , Chengdu 610092)

Abstract To improve the manufacturing accuracy of composite stiffened panels, this paper study the structural
composition of composite stiffened panels based on the co—bonded forming process of composite stiffened panels. A
calculation model is derived for the amount of prepreg required to fill the R region of the stiffeners, achieving precise
filling of the R zone of co—bonded composite stiffened panels. The structural design of the molding fixture for
composite stiffened panels is optimized, improving the positioning accuracy of the positioning pins and achieving
precise control of the stiffener axis line position. A cutting template is made for the outline of the stiffener to achieve
accurate cutting of the stiffener edge distance. By precisely filling the R zone of the stiffeners, precisely controlling
the stiffener axis line position, and accurately cutting the stiffener edge distance, the precise manufacturing of
composite stiffened panels with stiffeners is achieved.
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Fig. 1 Schematic diagram of package assembly of composite skin
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Fig. 2 Schematic diagram of package assembly of composite stiffened panel
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Fig. 3 The schematic diagram of typical structure of composite

stiffened panels
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Fig. 4 Process flow diagram of composite stiffened panels
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Fig. 5 The schematic diagram of typical “T” type, “J” type rib

structure
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Fig. 6  Section sketch of packing in R area
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Fig. 7 Schematic diagram of R area filling angle molding die
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Fig. 8 Schematic diagram of frame type latch positioning tooling
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Fig. 9 Schematic diagram of the rib locating pin inserted into

the molding die to locate the column
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Fig. 10  Schematic diagram of positioning pin with full sales label
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Fig. 11 Sketch of special-shaped rib structure
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Fig. 12 Template for auxiliary cutting and inspection of rib profile
3 &g

3 b e A2 S 5 R T 7 B AR i o s B AR A
IE A LU 48

(1) 3 73 Bl 25 4% R 0 21 5 J5 LAY R XAk
o BB A5 #4597 R XORS B 1 78 B 7 B ) 9
FEMITHR A IS R XG5BT RIAE T R XA
BRI R IFE T R I AR, SCBL T 4G
R IX BRE B 5

(2) B0k e T 2ok 7 v o A 2% Bl 4 o2 W SR B s
AN A 2548, Ak 1 [R) HEAS 2% 10 TR Z5 A I 5
M 3 73BT A 2% LB 5 e T 2R A R A AR
LS AERYBC G R AR Al 1 HE 2R I 4 5 oL T3 Y
SENDRTRE , TSI 1 317 2R AR AL B Rt 42 o

(3) B X 2 T o 52 rh 0T S T A 2% 205 4 1) %8 6 20
NSRS i i B A AR R T o iR o
JERBIRERR , SEL T A7 AR A8 I RS RS 2 1

e

(1] Ehatsi, JRIEW . RUATZS KSR g S5 5 4
I L) . BB TR, 2020,48(10) : 48-59.

MA X Q, SU Z T. Progress application of civil aviation
engine resin base materials [J].  Materials
Engineering ,2020,48(10) :48-59.

(2] VR0 15 o, 45 0S5 5 BEORHREAT in A A
avkREIR BT ()], BRI/ A PR, 2016(12) :55-59.

YIN X, FENG Y, ZHANG H, et al. Experimental study on

composite

compressive properties of aeronautical composite plates stiffened
by stub columns[J]. Fiber Reinforced Plastics/Composites , 2016
(12):55-59.

[3] ZHANG T J, LI S L, CHANG F, et al. An
experimental and numerical analysis for stiffened composite
panel subjected to shear loading in hygrothermal environment
[Jl. Composite Structures,2016,138:107-115.

(4] 303, v, BT 25 SR 0 B A7 BE Al il i
FORBEFELT]. Mzl HoA, 2017, 60(2):105-111.

LIU W, GU W, CUI B, et al. Research on manufacturing
technology of composite “]” stiffened panel [J]. Aeronautical
Manufacturing Technology ,2017,60(2) : 105-111.

(5] 280, MR 7E B . IR S AP RN BEN A 45 “R”
X B PRI ] RS A8, 2018(05) :13-15.

LIY, YEHJ, ZHAL Q S. Study on quality control of “R”
zone of two kinds of composite stiffened panel [J]. Technology
and Innovation, 2018(05) : 13-15.

[6] PERRET A, MISTOU S, FAZZINI M. Global behavior
of a composite stiffened panel in buckling. Part 1: Numerical
modeling[]] Composite Structures,2011,93:2610-2618.

(71 AR ERIAE . ol ek 2 5 BERHIE B Al F F
G S ARRTE [J]. M HIEEOAR, 2015, 58(4): 78-82.

PU Y W, ZHAN L H. Research on key technology of
components  of  advanced

manufacturing  cap—stiffened

aeronautical composite material [J]. Aeronautical Manufacturing
Technology, 2015, 58(4): 78-82.

(8] U B MU AL, 55 . 545 ADRLIN A7 BE A 2544 13
S MBI A X 52 1 il T A Al T A i T it s [T ). Ak A A
K, 2021,49(08) : 169-173.

PENG J, CHENG Y, ZHU ] J, et al. The effect of rib
chamfering on fold and fiber buckling of composite stiffened panel
[J]. New Chemical Materials, 2021,49(08):169-173.

9] FIREE, 2 & . TR A REAR L AL EORBETE [T ]
foLzS G £ AR, 2018,61(14) :50-55.

YAN E W, YANG S C. Study on co—curing technology of t—
stiffened panel [J]. Aeronautical Manufacturing Technology,
2018,61(14):50-55.

[10] DONG C S. A parametric study on the process—induced
deformation of composite T—stiffener structures [1l. Composites Part

A: Applied Science and Manufacturing,2010,41 (4):515-520.

FHIMEIT.Z  hitp://www.yhelgy.com 20244 5553



