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Research Progress in Welding Technology of Cast Al-Si Alloy
ZHANG Runze, LOU Zhaokun, TONG Yue, TIAN Jinchang, DING Yangyang, SUN Nan, DING Hongsheng
(National Key Laboratory for Precision Hot Processing of Metals, School of Materials Science and Engineering,
Harbin Institute of Technology, Harbin 150001)
Abstract: Cast aluminum-silicon alloys exhibit extensive application in automotive, aerospace, and complex mechani-
cal structural fiels owing to the favorable casting fluidity, adequate mechanical properties, and high specific strength.
The weldability characteristics of cast aluminum-silicon alloys was systematically investigated, and the technical prin-
ciples, process features, common challenges, and mitigation strategies of mainstream welding techniques, including
arc welding, laser welding, laser-arc hybrid welding, and friction stir welding were reviewed, aiming to provide a theo-
retical foundation and practical guidance for optimizing processes of cast Al-Si alloy components under varying service
conditions and quality requirements.
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