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Fig.1 Specimen used in in situ tension
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Fig.2 Stress-strain curves of in situ tension
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Fig.3 Images of necking and elongation before (a), during (b), and after (c) in situ tension
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Fig.4 Fracture surface morphologies of samples without hydrogen (a) and with hydrogen (b)
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Fig.5 SEM images of crack growing process during in situ tension with the stretch strain increasing from Fig.5a to Fig.5e
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Fig.6 Secondary cracks of fracture with different hydrogen contents: (a) 0 pg/g, (b) 257 pg/g, (c) 414 ng/g, and (d) 623 pg/g
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Fig.7 SEM morphologies of hydrides in secondary cracks
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Effects of Hydrides on Fracture Behavior of N18 Zirconium
Alloy during in situ Tension

Liu Jinyun®, Pu Xia®, Sun Chao?, Zha Wusheng®
(1. Xihua University, Chengdu 610039, China)
(2. National Key Laboratory for Nuclear Fuel and Materials, Nuclear Power Institute of China, Chengdu 610041, China)

Abstract: By in situ tension for the N18 zircaloy, which had been charged hydrogen by an electrolytic hydrogenation method, the
initiating and developing of cracks inside hydrides were observed with SEM. The effects of hydrides on the tensile properties and the
fracture behaviors were investigated. The results show that necking in tension occurs, and many dimples exist on the matrix fracture
surface, which means that ductile fracture happens during in situ tension, and that the N18 zircaloy has ductility. The cracks are naturally
initiated from strip hydrides clusters and propagate rapidly inside hydrides, but are blunted by plastic matrix, and become to holes. There
are many secondary cracks between matrix and brittle hydrides on the fracture surface. Both the shape and distribution of the secondary
cracks are similar to those of hydrides. The holes and secondary cracks reduce the ductility of the N18 zircaloy with hydrogen.
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