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Fig.1 Process of short carbon fibers reinforced PEEK composites extrusion
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Fig.6 Structual parts fabricated by CCF/PEEK composites extrusion process
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Fig.7 Dual scale weak interfaces formation during CCF/PEEK composites extrusion
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Table 1 Mechanical properties comparison of different fiber-reinforced—PEEK composites by

materials extrusion fabrication

R ILSS/MPa 25 158 & /MPa i /GPa ik
1% CNT/PEEK 33+10 — — [28]
5% CNT/PEEK 215 — — [28]

SCF/PEEK 19.1+32 146 +4.2 3.74 +0.09 [24]

SCF/PEEK — 159.25 = 13.54 541051 [22]

CCF/PEEK 39.05£2.1 480 37.95 [26-27)
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Table 2 Extrusion parameters comparison of different fiber-reinforced—PEEK composites
R JZ)% /mm IEE A2 /mm 295 /mm FTERH)E / (mm-min™") TR /°C SCHik
CNT/PEEK — — 1800 350~390 [28]
SCF/PEEK 0.2 0.4 0.4 2400 420 [22]
SCF/PEEK 0.25 0.35 0.35~0.45 100 380~400 [23]
SCF/PEEK 0.1 0.4 0.18 900 400 [24]

CCF/PEEK 0.2 1.5 1.0 120 410 [26-27]
R3 AEIFHIGEPEEKS SHRMFIES T
Table 3 Characteristics of different fiber-reinforced—PEEK composites
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Status and Challenge of Materials Extrusion Additive Manufacturing for High-

Performance Fiber Reinforced Poly (ether ether ketone) Composites

LUO Mengl, TIAN Xiaoyongl, SHANG Junfan', Qin Yingjiel’z, ZHU Weijun3, LI Dichen', CHEN Yi*
(1. State Key Laboratory for Manufacturing System Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Xi’an Aerospace Composite Material Research Institute, Xi’an 710025, China;
3. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China;
4. Beijing Spacecrafts Manufacturing Factory, Beijing 100094, China)

[ABSTRACT] Materials extrusion as a classical additive manufacturing process can melt, extrude and fabricate the
thermoplastic components or their composites layer by layer. It has the advantages of no-molding, ability to form complex
structure and low cost, thus to be used in medical, aerospace, and automobile fields. Poly (ether ether ketone), as a kind of
semi-crystalline thermoplastic polymer, has many excellent characteristics such as light weight, high strength, good thermal
stability, and corrosion resistance. It’s components can be fabricated by materials extrusion technology in low cost. In
this paper, the development status of the materials extrusion of fiber reinforced poly (ether ether ketone) composites were
introduced. The mechanism of the process, development process of the technology and detailed performance comparison
were respectively discussed. In the end, the challenges of the fiber reinforced poly (ether ether ketone) composites extrusion
for further development were analyzed.

Keywords: Additive manufacturing; Materials extrusion; Poly (ether ether ketone); Composites; Fiber
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A Review on Autoclave Process Simulation for Composites Manufacturing

XU Qiang
(State Key Laboratory of Fluid Power and Mechatronic System, School of Mechanical Engineering,
Zhejiang University, Hangzhou 310027, China)

[ABSTRACT] Process simulation plays an important role on modelling the fabrication process for manufacturing
large geometrically structural components. In the western developed countries, simulation technology has widely used in
manufacturing of the primary composite structures. In past ten years, we have obtained stage achievement on studying
the modeling of composites manufacturing processes, but their use remains still limited due to the lack of fully validated
modelling tools in contrast to the advanced international level. Hence, in this study, the autoclave process simulation for
composites manufacturing is reviewed in detail. The requirements for the acrospace of the process simulation are presented
by our previous works on the autoclave process simulations. The research efforts in the future are probably going to focus
on the development of the autoclave process simulation during the composites manufacturing process.

Keywords: Composite component; Layup tooling design; Autoclave process simulation; Curing deformation
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