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Design of An Instrumented Capsule for Irradiation Test
of Various Nuclear Materials
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Abstract

As part of the project for active utilization of HANARO, an instrumented capsule
(OOM-01U) was designed and fabricated for the irradiation test of various nuclear
materials under irradiation conditions requested by external researchers from
universities. The basic structure of this capsule was based on that of the 99M-01K

capsule successfully irradiated in HANARO. However, because two types of



materials(Fe and Zr base alloy) having quite different material properties were
inserted in this capsule, the differences of material properties was considered in the
calculation of nuclear characteristics. The capsule is composed of 5 stages having
many kinds of specimens and independent electric heaters in each stage. During the
irradiation test, the temperature of the specimens and the thermal/fast neutron
fluences were measured by 14 thermocouples and 5 sets of Ni-Ti-Fe neutron fluence
monitors installed in the capsule. Various types of specimens such as small tensile,
Charpy, 1/3 Charpy, small punch, TEM, EPMA and microhardness specimens were
inserted in the capsule. The specimens will be irradiated in the IR2 test hole of
HANARO at 300 and 350+10C up to a fast neutron fluence of 1.0%10™(n/cm?
(E>1.0MeV).
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Small tensile
SA5 1/3 Ch
SAB08 class3 . /. arpy 288 5%10%~3% 10"
Type 309L stainless steel Microhardness
TEM
SA508 cl 3 Small tensile
- cass . 300 5x10"
Type 304 stainless steel TEM
Zr-1Nb-18n-0.1Fe TEM 1x10°
Zr-1Nb-1Sn-0.2Mo-0.1Fe 300 5%10"
Zr-1Nb-1Sn-0.5Mo-0.1Fe EPMA 1x10%
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- . 350 5X10
Type 304 stainless steel Charpy
Small tensile 300 .
Zi i 11 ~1x10”
irconium alloy TEM 250

E 2 00M-01U #sol Zde AlA

AAEF A} 4 A

. Type 304 stainless steel 3
Charpy SA350 LF2 3
SAB08 class3 32

Type 309L stainless steel 12
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TEM Zr-1Nb-1Sn-0.1Fe 18
Zr-1Nb-15Sn-0.2Mo-0.1Fe 18
Zr-1Nb-15n-0.5Mo-0.1Fe 18

Zirconium alloy 54
Zr-1Nb-1Sn-0.1Fe 9

EPMA Zr-1Nb-15Sn-0.2Mo-0.1Fe 9
Zr-1Nb-1Sn-0.5Mo-0.1Fe 9

SA508 class3 52

Type 309L stainless steel 16

Small tensile Type 304 stainless steel 20
SA350 LF2 10

Zirconium alloy 51

Small punch SAB08 class3 40
1/3 Charpy SAB08 class3 24
Microhardness | SAS08 class3 4
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Gamma Heating Rate(20MW)
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