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Fine Control of Pyrolytic Carbon Interphase

PANG Xu, HONG Wang, ZHANG Zhongwei
(Institute of Advance Structure Technology, Beijing Institute of Technology, Beijing 100081, China)

[ABSTRACT] Pyrolytic carbon (PyC) interphase is a vital constituent of C/SiC composite and a key factor influencing
mechanical properties of materials. PyC interphases with different microstructures have different intrinsic properties and
performances, which would be beneficial to adjusting the mechanical properties of C;/SiC composites. To precisely control
texture type of the PyC interphase, 9 groups of PyC interphases with low, medium, and high textures were designed and
prepared in this study. Utilizing the DETCHEM software, the pyrolysis components and their contents of the precursor
gas source (methane) under the 9 sets of different chemical vapor deposition (CVD) parameters were calculated, and the
key parameter R’ that determines the texture type of PyC interphase was identified. When R’ of the pyrolysis component of
methane is = 22, it tends to deposite a low-texture PyC interphase; when R’ < 8.1, a high-texture PyC interphase is favored;
when R’ falls between 8.1 and 22, a medium-texture PyC interphase is formed. Furthermore, the CVD parameter range for
different texture types of PyC interphases, PyC texture phase diagram are obtained, and growth models for different texture
types of PyC interphases are constructed.

Keywords: Pyrolytic carbon (PyC) interphase; Microstructure; Fine control; Chemical vapor deposition (CVD);

Texture phase diagram
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Advances of Interface Reaction in SiC Fiber Reinforced Superalloy
Composites

MENG Fanling', XU Jiaxin', KONG Xu’, WANG Yumin’

(1. Shenyang University of Science and Technology, Shenyang 110159, China;
2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

[ABSTRACT] Superalloys with high strength and large consumption are one of the vital materials for advanced aero-
engines. However, its high density limits weight reduction and efficiency improvement of the aero-engines. Therefore,
how to reduce weight of the superalloy component and improve efficiency of the engine is the research key point for new
lightweight & high temperature-resistant structural materials. SiC fiber reinforced superalloy matrix composites show
attractive potential in weight savings and have promising applications in aerospace industry. The severe interface reaction
between the fiber and superalloy is an unresolved issue in the manufacturing process of superalloy matrix composites. In
order to improve the interfacial compatibility between the superalloy and fiber, the common method is to introduce a diffusion
barrier layer between the two. However, barrier coatings are prone to fracture during the densification process, and the
protective effect of which is weakened then. Thus multi-component construction as an effective compromising method is
introduced; it reduces the amount of interfaces and prevents fibers from eroding. From the perspective of research progress
of SiC fiber reinforced superalloy composites, issues regarding the interface of the composites are discussed, improving
method are summarized, and interface design are analyzed and expounded.

Keywords: SiC fiber; Superalloy; Composites; Interface reaction; Residual stress
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