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                    Abstract
In order to understand the initial surface damage of Al piston in unsteady thermal environment like knock combustion, T6 heat treated cast Al-Si-Cu alloy was thermal shocked under different heating speeds between room temperature and 450 °C by adjusting the environmental temperature. The surface evolution was mainly characterized in view of roughness, hardness, morphology, texture, phase and element distribution. Results indicated that both the roughness and hardness went up to the maximum and then decreased with rising heating speed. Micro-structure and phase analysis suggested that the interactions of solid phase transition and oxidation with enhancing thermal stress took responsible for the surface evolution.


摘要
为探明铝制活塞在爆燃等非稳态热环境中材料表面初始损伤机制, 本研究通过调整加热环境,  对经T6 热处理的铸造Al-Si-Cu 合金进行了从室温到450 ℃温度区间不同升温速率的热震试验研究. 通 过热震过程中粗糙度, 硬度, 形貌, 组织, 物相以及元素分布等对表面演变行为进行表征. 结果显 示, 随着升温速率的增加, 粗糙度和硬度均呈现先增后减的演变规律. 微结构和相分析表明, 在升温 速率增加过程中, 固态相变和高温氧化与持续增强的热应力协同作用导致了上述演变行为.
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