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Laminated Slip Manufacture Method for Large Fuselage Hat—Section Stringer
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[ABSTRACT] Laminated slip process is a new method for automated manufacturing of large hat—section stringer. In
order to verify the process, multi—faceted research and verification were conducted. The large stringer was manufactured,
through the technologies of ATL, ultrasonic cutting, lamination slip forming, autoclave curing, etc. The result shows that

the technology has low risk and high quality consistency, which provides a technical basis for the automated manufacturing

of large composite stringer.
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Fig.1 Structure of stringer
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Fig.2 Stringer manufacturing process
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Fig.3 Flat chart laying by ATL machining
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Fig.4 Large chart are cut into several small flat charts
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Fig.6 Laminated slip schematic diagram
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Fig.7 Folds around corner
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Fig.8 Laminated slip machine
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Fig.9 Basic unit of stringer semi—finished product
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Fig.10 Hat-section stringer blank forming
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Fig.11 Stringer assemble before curing
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Fig.12 Stringer curing curve
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Fig.13 Thickness measurement position
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Fig.14 Plane area thickness measurement result
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Fig.15 Rounded area thickness measurement results
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Fig.16 Manufactured hat—section stringer

J7 1) A TTE 3 b 2 75 A Al 2 O RE A D\ vl DD 1
K17 s ek Y15 &3, 4l 2 AR B 1 E AR E
L REES] E A R A W R AMT MR T ) SR )
VIR B - an &l 18 s .

565 2 KA 1) TR ) ) R 1) ) 110 s A P ]
19 iR ) FHRMESRK AT 4 4N f Ak i 2 R 5 AT
R, SRl IE &I, AR B AT — B, KA
JEAY FE R AR A2 A A R e B, EE
KA Z Jy 1) g S AL DI RE S AN ] 20 B, iR B A
WiE 21 .

(2) £F 4R TH NS

EHATEIZ R L AR, TESUERHZ M 2 X
SRR, QA2 B B V) 3 ROk SR IR 2R 4
RZS, (A5 27 e -1 P9 H BEAS il s 24, X R I 45 4
22 FIrs .

R T EB KM IR 7 10— 2 N L4 O,
KT 22T R i, B LA - BEBuUe s
Ak AR ) BT BE KA 792 )22 6 27 4, INTAS R FE R AT N
A 2 R LR AETE DL, QiR 23 B, Zead WA A

20204E 5563 & 55 400) - MG A 65



2
mﬁtﬁl RESEARCH

E17 HAEFITEE
Fig.17 Longitudinal sectioning
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Fig.18 Longitudinal sectioning photo
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Fig.19 Transverse sectioning
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Fig.20 Sample blocks of transverse sectioning
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Fig.21 Transverse sectioning photo
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Fig.22 Fiber bends and cracks in plane
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Fig.23 In-plane fiber condition inspection position
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Fig.24 In-plane fiber condition photo
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