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[Abstract] Silicon Carbide (SiC) ceramics, owing to their exceptional high—temperature strength, extreme
hardness, superior wear and corrosion resistance, and good thermal conductivity, play an irreplaceable role in
aerospace, semiconductor manufacturing, new energy, and high—end equipment manufacturing. However, its
inherent properties of high hardness, high brittleness, and low fracture toughness pose significant challenges to
precision machining. This paper systematically analyzes the core difficulties in the mechanical processing of SiC
ceramics—namely, the difficulty of material removal and the risk of edge chipping. Building upon this, it delves
into the principles, applicable scenarios, and limitations of three mainstream technologies: laser processing,
abrasive waterjet (sandblasting) processing, and ultra—precision CNC grinding. The paper focuses on proposing
and validating a composite processing pathway: "Laser Rough/Precision Cutting + CNC Ultra—Precision
Grinding + Abrasive Blasting for Stress Relief/Finishing." The research indicates that by rationally planning the
process parameters and sequencing logic of each step, this composite approach eftectively balances machining
efficiency, dimensional accuracy, surface integrity, and cost control, providing a practical and feasible
manufacturing solution for complex—shaped, high—precision SiC ceramic components.
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