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Abstract: C/SiC composites were often used to make high-temperature composite fasteners.
However, in conventional machining(CM), the integrity of thread features was low, and there were
micro-defects such as fiber pull-out and matrix broken on the surfaces, which made it difficult to meet
the requirements of a high-performance connection. L-UHM was used to carry out C/SiC composites
thread feature machining herein. The variation of micro-defects on the surfaces of thread features and
tensile test results in different machining methods were studied. The defects of thread features in CM,
LAM(laser-assisted machining) and L-UHM and the relationship between surface micro-defects and
tensile properties were revealed. The advantages of L-UHM in C/SiC composites thread feature micro-
defects controlling were proved. The results show that compared with CM and LAM, the fiber pull-
out, fiber debonding and matrix broken of the teeth tops, teeth sidewalls and teeth bottoms are inhib-
ited, the micro defects on the surfaces of thread features are reduced, and thread feature integrity is
improved in L-UHM. In addition, in the tensile tests, L-UHM achieves the highest tensile strength,
which is increased by 29% compare to CM and by 10% compare to LAM.,

Key words: C/SiC composite; laser-ultrasonic hybrid machining(L-UHM) ; thread feature; sur-
face defect
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Fig.2 Device schematic diagram of thread features
by L-UHM
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Fig.5 Cutting diagram in different directions
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Tab.1 Tool parameters
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Fig.6 Sample observation position
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Fig.7 Micro-defects on the surface of the teeth top
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Fig.8 Micro-defects on the surface of teeth sidewall
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Fig.9 Micro-defects on the surface of thread teeth bottom
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Tab.4 Tensile test results
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Fig.10 Displacement-tensile strength curve
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