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Abstract

The bottom structure of the instrumented capsule, which is used for the irradiation test in the HANARO in-
core, plays an important role to support the capsule main structure within the hexagonal flow tube. This paper is
described the design modification and stress analysis results to obtain the structural integrity of bottom structure
for the instrumented capsule. The capsule’s bottom guide structure consisted of three guide pins before, but it is
modified as one block structure to obtain an efficient flow of coolant water and a stabilized shape structurally.
The structural integrity of the bottom structure is estimated by the stress calculation of components such as
welding parts, bolts and neck parts of the rod tip due to the force applied by handling tool. The tensile and shear
stresses are calculated by using a mechanical formulas, and a finite element model development is planned to be

performed for more complex assembly of the capsule bottom structure.
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Fig. 3 Section view of the modified bottom structure
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Type 304 (stainless steel) , Table 1
122 °F
Table 1. Material properties [9] of type 304 stainless steel (122 °F)
Young’s Density | Poisson’s Yield UTS Allowable Elongation
Modulus (GPa)| (kg/m’) Ratio |Strength (MPa)| (MPa) Stress* (MPa) (%)
193 7900 0.3 205 515 123 60
* Allowable stress = 0.6 Yield Strength
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Fig. 4 Schematic view of the force and the moment applied by handling tool
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Table 2. Description and value of the welding part used in the stress calculation

Notation Description Value
P Tension Unknown
T Twisting moment T=Fxr
r Radius of the rod tip 4 mm
hl, h2 Welding size 2 mm, 2 mm
al, a2 Groove angle 45° 45°
al, a2 Throat thickness al=hlx>cos al, a2=h2>cos a2
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Fig. 5 Schematic view of the welding part and the applied force
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Fig. 6 Schematic view of the bolting part
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Fig. 7 Geometrical shape model of the bottom structure using an I-DEAS
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