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2D G/ SiC Cu composites fabricated by precursor pyrolysis
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Abstract: Based on the working environments of the solid rocket nozzle throat, a proposal to improve antr ablative
property of 2D C/SiC composites by introduction of Cu into C/ SiC composites and decreasement of surface tempera-
ture through Cu transpiration was presented. 2D C/SiC-Cu composites were prepared by precursor infiltration and
pyrolysis. The mechanical properties and ablative properties were investigated. The flexural strength, shear
strength and fracture toughness of the 2D C¢/ SiC-Cu composites reach 263 MPa, 27.7 MPa and 15.7 MPa * m"?,
respectively. The desity of the samples is 2.24 g/ em®, and the samples mass loss is 0. 124 g when exposed for 60 s
in a flowing oxyacetylene torch environment. The mechanical properties of 2D Ct/ SiC-Cu composites could still sat-
isfy the requirements of the solid rocket nozzle throat. Compared to other throat materials, 2D Ci/ SiC-Cu compos-

ites has lower density and better ablative properties.
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Fig. 1 Fabrication of 2D C¢/ SiC-Cu composite
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Table 1 Density and mechanical properties aal
of several throat materials'>™"”
Density/ Flexural Shear Fracture
Material :mSI 273 strength/  strength/ toughness/ 02t
(g* em™) MPa MPa (MPa* m!?) E
Graphite 1.71~1.80 17.5-18.5 0.50-2.90 :o;
Graphite/ Cu 2.00~2.30 15.7-21.7 < 3.00 0.1r
2D C/C 1.70~1.76 80~ 250 7-25 3.00710.0
W/ Cu 16.8~17.4 450~ 800 N B l
2D C/SiC 1.8-2.0  200-350  25-35 9.9-19.7 g 0.4 0.8 1.2 1.6 2.0
Displacement/mm
2D C¢/
Sic- 2. 24 264 27.7 15.7
Bl 3 2D Ci/ SiC-Cu FHBH AT —(7 % #1245
W2 eae . B 2 Fizn A 2D Ci/ SiC-Cu ¥ B % Fig.3 Load —displacement curves
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Fig.2 Macrophotos of 2D C¢/SiC-Cu composites

(a) —Surface; (b) —Amplificatory surface;

(c¢) —Cross section
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Fig. 4 SEM morphology of fracture
surfaces of 2D C¢/ SiC-Cu composites
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Fig. 5 Optic photo of 2D C¢/ SiC-Cu composites
exposed for 60 s in flowing

oxyacetylene torch environment
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Bl 6 2D Ci/SiC-Cu HEMBHREA X ST & ATHHE
Fig. 6 XRD patterns of paralysis products
of 2D C¢/SiC-Cu composites
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Fig. 7 SEM image of 2D Ci/ SiC-Cu

composites after ablation test
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Fig. 8 Mass loss of several throat materials

in oxygen-acethylene flame
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