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Fig.1 The yarn structure of three-dimensional

and four-step fabric
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Fig.2 Lemniscates in the diagonal plane of unit cell
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Fig.3 The schematic plan of the fibers’ cross-section
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Fig.4 The geometric model of the fibers in unit cell
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Tablel Basic properties of T300 and SiC

Material property SiC matrix T300 fibers

Density/kg - m~’ 3000 1760
Young's modulus/Pa 4x10" 2.3 x10"
Poisson$ ratio 0.15 0.2
Heat conductivity/W + m ™' « K™’ 42 17.4
Coefficient of thermal expansion
/1075 - K~ ¢ -l
Specific heat/] - kg™ - K™ 598 711
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Fig.5 Finite element model of *“lemniscates” unit cell
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Fig.6 Temperature curve on boundary surface in cooling stage
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Fig.7 The peak values of thermal stress in cooling stage of

reparation ( cooling from right to left)
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Fig.8 The distribution of thermal stress(in Pa) after cool-

ing down to room temperature
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Fig.9 The distribution of thermal strain after unit cell
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Fig. 10  The displacement y (in m) contour chart of cooling

down to room temperature
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The thermal expansion curve of the three-dimen-

sional and four-step braided C/SiC composite
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Fig. 12 The equilibrium position of particle changes along

with temperature
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Finite Element Simulation of Key Properties of
Three-dimensional and Four-step Braided Composite

WAN Qiong, LI Fu-guo, LIANG Hong, ZHANG Li-l

( College of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: A “lemniscates” micro model is established according to the fabric of the three — dimensional and four-step braided compos-
ite. On the base of this model, the distribution of thermal stress and strain of the three-dimensional and four - step composite during the
preparation process is analyzed by using FEM software. The effective elastic modulus and the effective thermal expansion coefficient of
the three-dimensional and four-step composite at room temperature are simulated and compared with their analytic solution. These re-

sults provide an accurate simulation method and give reference to design, process and use this kind of composite.

Key words: three-dimensional and four-step braided; composite; *lemniscates” micro model; finite element simulation; key proper-

ties
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Synthesis of Heat-resistant Silicone Resin

and Studies on its Thermal and Curing Properties

SUN Ju-tao, HUANG Yu-dong, CAO Hai-lin, GONG Gui-fen

( Department of Applied Chemistry, Faculty of Polymer Science, Harbin Institute of Technology, Harbin150001, China)

Abstract; The silicone resin is synthesized using hydrolysis-polycondensation method from phenyl and methyl chlorosilane, and the fac-
tors influencing this synthesis are investigated. The results indicate that silicone resin can be synthesized when the hydrolysis tempera-
ture is 70°C and n(H,0)/n(Cl) is between 5: 1 and 8:1. And the IR analysis shows that silicone resin possesses hydroxyl end group.
The thermal properties are investigated using thermo-gravimetric analysis (TG ), differential thermogravimetric analysis ( DTG) and
muffle furnace test, and the effects of curing agents, such as KH-CL and triethanolamine, on the thermal properties of silicone resin
were also discussed. It is found that silicone resin possesses excellent thermal stability with onset degradation temperature at about
400%C , and its mass loss is mainly caused by the “unzipped degradation” occurred between 400 ~ 500 °C , and the “rearranged degra-
dation” occurred after 500 °C. But it thermal properties decreases at air atmosphere duo to the oxidative-degradation of organic groups.

Silicone resin can cure at room temperature with KH-CL, and its thermal stability is improved after cured.

Key words: methylphenylsiloxane; heat-resistance; hydroxyl end group; curing at room temperature; thermal degradation



