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Abstract

In this paper it was described on the results of Electron Probe Micro Analysis(EPMA),
Rutherford Backscattering Spectroscopy(RBS) and X-ray Photo Spectroscopy(XPS) of sintered
UO2 specimen and some kind of Mo-alloys after Xe ion implantation to investigate the beam
damage phenomena of nuclear materials. All kinds of Xe implanted specimen showed the
beam damaged structure and its degree was increased as the accelerating voltage and Xe ion
concentration increased. Especially the UO2 specimen which was implanted at 100 keV, 5 x
10" Xe ions/Cm’ was recrystallized to produce many sub grains in a grain . According to the
result of RBS, it was found that the depth of implanted Xe of sintered UO2 specimen was
1500-1800A and 1.2-2.9 at% of Xe was detected at that position. Also at all kind of Xe

implanted specimen Xe peak was identified by XPS.
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Table. 1. Xe ion implantation condition

Sample AU A AFHEE( P/SAFm o] XA AR 273 AzE

(KeV)  pA/Cm°) A) (Xe (x10° =(x10°
ions/Cm?) Torr) Torr)
PWR 1 50 9.24 x 0.4 77 5 x 10 37" 05 56
PWR 4 100 9.26 44 5 x 10 1'15" 1 6
PWR 5 100 2 x 9.26 8.0 5 x 10" 6'15" 0.44 75
PWR 8 100 2 x 9.26 8.2 5x 10" 6'15" 0.4 7.3
PWR 7 50 04 x 9.26 74 5x 10" 31'15" 0.27 58
PWR 2 50 2 x 9.26 8.2 5x 10" 6'15" 0.44 75
U0: A 100 11 5.0 5x 10" 113'36" 0.44 76
UO: B 100 9 5.7 5x10" 13900" 0.42 7.8
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—20| Al 8= dheb 20l 50, 100 kVAIA 5 x 10"°~5 x 10" Xe ions/Cm’2 0] 2F st VO,
SAMNM XeOl HEEQUCE o[22 FUZols AHTl wet 1500~1800A L0l QAU S0
we AFAIROl S} QUAT JESE Y 50~100keVel Ol@F =T 5 x 10°~5 x 10"
ions/Cm° H2/0AM 0|2FQ ST JIESFQ M2 0/2ZQ 2109 AZAMS 9slalA|
re doz Mateict o AE9 20/0M RBS 2AI AT 25HH XeOl 1.2~29 at% &5

THEHL 100 keV, 5 x 10" Xe ions/Cm*2 F 8l Fe-Mo 822 RBS £A A1} Xeol F¢
l= 500 AQon] weta At 2% 22 =29 xUMo| e 2

0
EDX &A2Z21 0] 2 Fe-Mo =M HU|l&= Fe 94.5 at%, Mo 5.5 at% % Cl.

Table. 2. RBS analysis result of  Xe jon implanted UO» specimen
Sample depth(A) O(at%) U(at%) Xe(at%)
PWR 50kV, 5x10" Xe 1200 64.99 32.45 2.56
ions/Cm”
PWR 100kV, 5x10' Xe 1500 64.79 32.35 2.86
ions/Cm”
PWR 100kV, 5x10' Xe 1800 65.93 32.92 1.15
ions/Cm”
UO2 A100 kV, 1500 65.46 32.68 1.86
5x10""Xe ions/Cm?”
UO: B 100 kV, 1500 65.39 32.65 1.96
5x10""Xe ions/Cm?”
PWR 100kV, 5x10" Xe 1600 65.41 32.66 1.93
ions/Cm”
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