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Abstract: We consider the uncertainty in the elastic buckling formula for a thin tube. We take into account the
measurement uncertainty of Young’s modulus and Poisson’s ratio and the tolerance of the tube thickness and diameter.
Elastic buckling must be prohibited for a thin tube such as a nuclear fuel rod that must satisfy a self-stand criterion.
Since the predicted critical buckling pressure overestimated that found in the experiment, the determination of the
minimum safety factor is crucial. The uncertainty in each parameter (i.e., Young’s modulus, Poisson’s ratio, thickness,
and diameter) is mutually independent, so the safety factor is evaluated as the sum of the inverse of each uncertainty.
We found that the thickness variation greatly affects the uncertainty. The minimum safety factor of a thin tube of
Zirconium alloy is evaluated as 1.547 for a thickness of 0.87 mm and 3.487 for a thickness of 0.254 mm.
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Fig. 1 Centerlines of tube cross section before and after
elastic buckling
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Table 1 Result of elastic buckling experiment

Pressure difference | Specimen Number of

(MPa) loaded collapsed tubes
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Fig. 2 Typical view of collapsed and non-collapsed tube
specimen (at pressure difference of 3.893 MPa)
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