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中文摘要:

      通过原位扫描电子显微镜（SEM）疲劳试验，研究了直接时效GH4169高温合金在室温下的疲劳小裂纹萌生和早期扩展过程.结果表明：在应力比R=0.1
的拉-拉疲劳载荷作用下，疲劳小裂纹的萌生寿命仅为全寿命的20%左右.疲劳小裂纹起源于表面夹杂，以半椭圆表面裂纹形状扩展，扩展后期穿透试样一侧
形成角裂纹，角裂纹迅速扩展导致试样断裂.疲劳小裂纹的早期扩展易受局部微观结构的影响，扩展速率分散性较大.

英文摘要:

      Small fatigue crack initiation and propagation behaviors at room temperature of a directly aged nickel-based superalloy GH4169 
were studied by in-situ scanning electron microscope (SEM) fatigue test. The results showed that under tension-tension fatigue loading 
with R=0.1, small fatigue the crack initiation period was only about 20% of the total fatigue life. Small fatigue cracks initiated at 
surface inclusions and grew as semi-elliptical surface cracks. The surface crack broke through one side of the specimen and subsequently 
became a corner crack with fast growth rates, leading to the final fracture. The early growth of small fatigue cracks was strongly 
affected by the local microstructure of materials, and the scattering of small fatigue crack growth rate was large.


