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Study on erosion wear properties and its mechanism of

C/SiC composite nozzle

YANG Xiaohui,CAO Pei, WANG Yi,BAI Longteng
(X?’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: For validating application feasibility of C/SiC composite nozzle in the liquid-solid two
phase flow in the actual environment, the C/SiC composite nozzle was fabricated by the chemical vapor
deposition process and preceramic polymer impregnation pyrolysis process, combined with engineering ap-
plication background of C/SiC composites nozzle. Long life assessment was also carried out in actual en-
viroment. Based on erosion wear characteristics of the C/SiC composites nozzles during the assessment
process, SEM analysis was made used for the liquid-solid two-phase flow characteristic, microstructure
evolution and the erosion wear mechanisms with different location of the nozzle. The results show that the
C/SiC composite nozzle exhibits an increasing degree of erosion wear from the inlet end to the outlet sec-
tion of the test piece. The erosion wear mode is mainly composed of erosion pit and thermal stress
“crash” , and the main cause of the “biasing” phenomenon is the anisotropy of the C/SiC composite and
the non-uniformity of the liquid-two-phase flow.
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Fig.1 Schematic of experimental evaluation system
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Fig.2 Picture contrast of C/SiC composites

nozzle before and after test
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Fig. 3 Schematic of C/SiC composite nozzle cutting plan
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Fig.4 The SEM photos of test pieces entrance segment
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Fig. 5 The SEM photos of test pieces cone segment
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Fig. 6 The SEM photos of test pieces export line segment
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Fig.7 The SEM photos of test pieces export segments
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Fig. 8 Photo of C/SiC composites nozzle after erosion wear
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Fig. 9 Ring density and thickness distribution of C/SiC
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Fig. 10 Schematic of C/SiC composites nozzle erosion wear
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