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ZH Parameter {H Value
I Density p/(g/em®) 2.89
FPERE Elastic modulus £/GPa 391
FLMIE Specific stiffness (E/p)/( 106 m?/s?) 135
Lt #445 Specific heat capacity ¢, /[J/(kg*K)] 710
MK 7 4L Thermal expansion coefficient ¢ /(107°K™") 240

F:3M: R %L Thermal conductivity coefficient ¢ /[W/(m*K)] 155
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PRI Amplitude 4/pm &3l J7 18] Direction of vibration
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3 10 0.025
4 10,20,30 0.025
5 10 0.1,0.05,0.025
6 10 0.025
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3 X
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3 Y
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Test study on ultrasonic wire saw cutting of reaction bonded silicon carbide

SONG Hongxia ZENG Guowei CHAO Shenghao GUO Xiaoguang DONG Zhigang WANG Yidan
(State Key Laboratory of High-performance Precision Manufacturing, Dalian University of Technology, Dalian 116024, China)

Abstract: Reaction bonded silicon carbide (RB-SiC) is widely used for manufacturing core components in nuclear energy
and optics due to its excellent thermal stability, radiation resistance and chemical inertness. However, RB-SiC is highly hard
and brittle, making it difficult to ensure processing quality and efficiency with traditional methods. Ultrasonic diamond wire
saw cutting technology, as an efficient machining method for hard brittle materials, has been successfully applied in the
processing of single crystal Si, single crystal SiC, and other hard brittle materials. However, the cutting test and process
research of this technology in RB-SiC materials need to be carried out. To this end, the ultrasonic sawing test of RB-SiC was
carried out for the first time. The ultrasonic wire saw cutting RB-SiC platform was built. The surface quality of parallel and
vertical ultrasonic vibration directions was compared and analyzed. The effects of ultrasonic amplitude, line speed and feed
speed parameters on surface roughness and surface micro-morphology were studied. Results demonstrate ultrasonic sawing has
significant advantages in improving surface quality. Increasing the amplitude from 3 pm to 7 pm reduces surface roughness
value by 17.4% and decreases the number of surface scratches and pits. Compared to the vertical feed direction, ultrasonic
vibration sawing in the parallel feed direction is more effective in improving the surface quality of RB-SiC materials. This
study can provide guidance for the research of ultrasonic sawing process of RB-SiC materials.
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