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APPLICATION OF HIGH-DENSITY LASER MANUFACTURING IN THERMAL
PROTECTION FOR SCRAMJET

YU Gang HE Xiuli

WU Yang CHU Qingchen

LU Guoquan

(Key Laboratory of Mechanics in Advanced Manufacutring, Institute of Mechanics, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract In hypersonic aircraft, the core parts of engine work in high-temperature, high-pressure and high-

speed airflow environment. The thermal protection of parts is one of the key factors. The application of high-

density laser manufacturing in thermal protection for hypersonic aircrafts are discussed, mainly including laser

cladding, laser drilling and laser welding. For laser cladding of refractory alloy, a gradient layer is formed,

which has a metallurgical bonding with substrate and improves of ablation resistance of material. The holes of

shapes and group holes with high depth-diameter ratio can be machined by laser drilling. For the cooling

structural plate, the full penetration of upper plate and partial penetration of lower plate are realized by laser lap

welding. The welded cooling structural plate has a high structural strength and low distortion.
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