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A nuclear fuel rod is consisted of a cylindrical tube with high slenderness ratio and a lot of pellets.
In recent years, it was reported that fracture occurred when axial impact load was applied to a tube
with pellets. However, regarding fracture mechanism of the tube with the pellets, it has not been
well investigated. This thesis examines fracture mechanism of the tube from the view point of
stress triaxiality. Chapter 1 gives the background and the motivation of the thesis. In chapter 2, an
axial impact tests were conducted in order to impact behavior of the tube with pellets. It confirmed
that fracture occurred for the tube with high stiffness pellets at high impact velocity. In addition,
fracture region positioned at an interface of the pellets. In chapter 3, finite element analyses were
conducted to investigate the stress field at the contact region of the tube and pellets. It confirmed
that stress triaxiality that is one of the indexes of stress field and equivalent plastic strain increased
when the high stiffness pellets was inserted into the tube. In chapter 4, axial tensile tests and
analyses of the tube with some slit-holes were conducted to clear relationship between stress
tiaxiality and fracture strain. It confirmed that increase of stress triaxilaity led to decrease of
fracture strain. From these results, fracture of the tube with pellets applied to axial impact load
caused by increasing stress triaxiality at contact region of the tube and pellets. Chapter 5 gives

conclusions of thesis and future works.
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