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T hermal and Structural Analysis of the Capsule with Multi-holes
Under Thermal Loading
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Abstract

The material irradiation capsule can be considered as a covlindrical structure  with
multi-heles, If the capsule iz subject fo the radiation envirenment, the thermal and
mechanical behawviors of this structure hecorme more complicated due to the different heat
generation of materials by garmma flux, Therefore, the informations on the temperature and
stresses of the capsule are essential to control the temperature of the specimens and to
evaluate the structural integrity of the capsule, The thermal and structural analwsis of the
capsule under thermal leading were carried out with a FERM program, ANSYS, In the
analyses, the effects of the geometrical parameters such as the size of heoles, the number of
specimens and the gap distance ketween the holder and the specimen are considered, From
the thermal and stress analysis, the temperature distribution are significantly affected by the
gap distance between the holder and the specimen, and the thermal stresses are affected by
termperature difference and thermsal expansion, The resultant thermal stress are fully satisfied
with the allowable stiess,
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Table 1 Geometrical dimnensions of the capsule with muli-holes

Descriptions Svmbol Dimension{mm)
Cuter Radius of Capsule R.a 300
Inner BHadius of Capsule R 280
COuter Radius of Specimen Holder E. 279
Inner Badius of Specimen Holder Ei WVariakle
Specimen Badius RHa Variakle
MNumber of Specitmen Hole m WVariakle
Distance hetween Central Hole and Specimmen Hele a WVariakle
Distance hetween Holder and External Tube zapl 0.l
Distance between Helder and Specimen zap? Wariable




Takle 2 Mechanical and thermal properties of the materials

with temperature

Temp.(® C)
. R 100 200 300
MNaterial Property
Young's Modulus A 1050 GA.96 ER Gl BR1E 34,48
(E) GPa 35304 200 194 186 179
Thermal Expansicn Coeff, A1080 234 Z3.8 245 Zh R
(@) 1x107%C SUJ5304 150 16,0 17.0 19.0
. A1050 203 206 .33 215 76 #3039
Thermal Conchuc ity SUS304 160 16.0 17.0 170
Ced Wim - *C He 0143 | 0177 | 0z0as | 02338
Iass Density A108D 2710
(o) ka/m® 5153014 7850
Foisson’s Hatio Al0B0D 0,33
ful SU5304 0,30
Takle 3 Heat generation density of two positions for finite element analvsis
Ilaterials Distance from Rod
A1050 (W/em®™ SUS304 (W/em®)
Step Tiplcm)
First BR 2R 910 19,00
Fourth 24 75 21,70 37.00

External Tube

Holder

AR B
A A R A A AN

Fizg, | Geometrical shape of the capeule

with multi-holes

Fig, 2 Model of 2-D finite element of

the capsule

with rmulti-heles
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Fig, & Effect of specitnen numbers inserted in a specimen hole
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