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Fig.1 J-shaped beam typical structure diagram
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Fig.2 C-shaped beam typical structure diagram
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Fig.3 J-shaped and C-shaped beam manufacturing process

‘ Eivice M Y

1.3 FEFRFESEESH

SR Bl B B 22 T LGS A TR
T AR, SR I SR FRE A D0 R U0 ok 254 B bR -
TR
1.4 FEFRASEEZ

PRSP U AR 5 T80 i I i 2 il B e ok
WIE . ZA B B I BOE RGBT & L s 25
JEW RS OE B v, il i 5 L RGOV I BUR AR e A5 B

ZIAENL,
1.5 SFEFRAARBERZ F LR FRAAAK

() BEWBT LS5

BREB T L2 T PR L 58 48 1 A8 T i R A
TR STARTOE AR R o E X — i P v P T O AR A
B 22 E) R A AR S Gl 2o o ORIV RS A2 B ok ikt
Go T AERB A =

W T BUGAR BUE R AR BU R & 28 T 202
LRRETRN ., i T EMTFENETEREETZ
1) JIEFN CIE B ST AR Al 4 150 55 4] 4 FNEL 5 s o

4 JRRIETIASHIERE

Fig.4 J-beam preform manufacturing machine
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Fig.5 C-beam preform manufacturing machine
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Fig.8 Schematic diagram of forming J-beam
three-dimensional preform
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Fig.9 Schematic diagram of forming C-beam
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Fig.11 Curing process curve
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Fig.12 J-beam thickness measurement location
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Fig.15 Thickness measurement results of a batch of C-shaped beams
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Fig.16 Photo of the section of the J-beam
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Fig.17 Photo of the section of the C-beam
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Fig.18 In-plane fiber condition of J-beam
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Fig.19 In-plane fiber condition of C-beam
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Manufacture Technology of Composite J-section and C-section Beam Based on
Laminated Sliding Process

Xue Xiangchen'*, Hu Jiangbo', Wang Ben', Cao Zhenghua', Zheng Xiaoling®?, Meng Qinggong?,
Liang Xianzhu'

1. AVIC Composite Corporation Ltd., Beijing 101300, China

2. Shanghai Aircraft Design and Research Institute, Shanghai 200436, China

Abstract: Aiming at the manufacturing process of composite material parts in large commercial aircraft, a series of
automatic manufacturing technology of composite material frame parts based on the laminated slip is proposed. The
laminated slip process is used to transform the flat blank into a three-dimensional blank with rounded corners. There
is no wrinkle in the process, and a specific process method for preparing the composite material J-shaped and C-
shaped beam three-dimensional preform is formed. For composite J-beams and C-beams manufactured with this
technology, routine inspections such as internal defects, thickness and appearance were carried out, and the
inspection results meet the design requirements. The method of sectioning was used to check the out-of-plane fiber
wrinkle of the parts. The results shows that the thickness of the cross-sections at different positions is the same and
the thickness is uniform. The pavement at the rounded corners is stable and no fiber folds exist. The layer-by-layer
peeling off is used to check the fiber in-plane distortion of the parts and the results shows that the fibers in the layup
are collimated without distortion or cracking. The above research shows that, compared with the traditional manual lay-
up process, the automatic manufacturing technology of composite material J-shaped and C-shaped skeleton parts
based on the laminated slip process has good process stability, high quality consistency, low cost, and is suitable for
automated batch production.

Key Words: composites; J-section beam; C-section beam; laminated sliding; wrinkle; distortion; automation
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