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Fracture behavior of bimodal nano-crystalline 304 stainless
steel in—situ observed with SEM

SHENG Jie, LA Petrqing, REN Jun-qiang, MA Ji-qiang, ZHOU Xue-yuan, SHI Yu

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou Univ.of Tech., Lanzhou 730050, China)

Abstract. In-situ tension scanning electron microscope was used to observe and study the germination and
propagation of cracks in specimen of 304 austenitic stainless steel, which was prepared by means of alumi-
nothermic reaction method and processed beforehand by annealing and rolling during its dynamic tension
process. The mutual influence of bimodal microstructure and cracks on each other was researched, also.
The result showed that it would be easy for the microcracks to form at grain boundaries between micro-
crystalline and nanocrystalline phases and extend and expand in nanocrystalline matrix. The propagation
path of cracks would be affected by the tensile stress, grain size, and distribution of bulky second phase.
The back stress produced by micro-cracks in bimodal structure could effectively alleviate the speed of crack
propagation, so that the overall ductility of the material would be enhanced.

Key words: bimodal distribution; stainless steel; in-situ tension; fracture behavior
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Fig.8 Morphology of tensile fracture of different specimens
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