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Fig.1 Typical automatic fiber placement equipment
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Fig.2 Cincinnati horizontal automatic fiber
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Fig.3 M-Torres vertical fiber placement
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Research Status of Automatic Fiber Placement Equipment for
Composite Materials

WANG Xianfeng, ZHANG Yuyao, ZHAO Cong, XIAO Jun
(College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

[ABSTRACT]

ment process is especially suitable for the automatic manufacture of large complex composite components, such as fuse-

As its high quality, high efficiency, high molding adaptability and low scrap rate, automatic fiber place-

lage, inlet, bearing cone, blended wing body. In this paper, the developments of automated fiber placement equipment were
reviewed, from the perspective of lathe bed, tow storage box, placement head. Moreover, research and application status of
automated fiber placement equipment in China was analyzed. Finally, the future of placement equipment was predicted.

Keywords: Advanced composites; Automated manufacture process; Automated fiber placement; Layup equipment; Block design
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Impregnation Model and Research Progress of Continuous Fiber Reinforced
Thermoplastic Prepregs Prepared via Hot Melting Method

LI Xuekuan, ZHAO Yan, WANG Kai, CHEN Junlin, SONG Jiupeng
(College of Material Science and Engineering, Beihang University, Beijing 100191, China)

[ABSTRACT]
make continuous fiber reinforced thermoplastic prepreg develop rapidly. The hot-melt method is an accurate and efficient

The excellent mechanical properties, wide usage temperature range and secondary processing possibility

thermoplastic prepreg molding method. It is an engineering problem that needs to be solved that how to achieve the uni-
form and full impregnation of continuous fiber bundles with high viscous resin melts, such as PPS, PEEK and so on. Firstly,
based on Darcy’s law, four impregnation theoretical models were proposed, which fully consider the effects of process tem-
perature, pressure, processing stage and shape of fiber bundles on impregnation, and they can provide theoretical guidance
for the establishment of continuous fiber reinforced thermoplastic prepreg production lines and the determination of process
parameters. Then the research and industrialization status of domestic and foreign continuous fiber reinforced thermoplastic
prepreg are compared: foreign related industries have a wide range of prepregs, which have been widely used in military
aircraft, civil aircraft and other fields, but foreign company have a strict purchase policy for China. Domestic demand for
continuous fiber reinforced high performance thermoplastic prepreg is in short supply. Beihang thermoplastics group has in-
dependently developed a continuous fiber reinforced high performance thermoplastic prepreg production line via hot melt-
ing method, which has eased domestic urgency to some extent.

Keywords: Continuous fiber reinforced thermoplastic prepreg; Hot melting method; Impregnation theoretical model;
Newtonian fluid; Navier—Stokes equation

(Digh =)

90 MizMIEEEA - 20184 615 55 1410]



