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Measurement of Thermoelectric Power of Fe-Cu Binary Alloys

L¥isF %HEB (Katsuo Joubouji) *

B BT HREY AT AW (INSS) Tix, ChEFCHEBENEICI285E2MAT VL AM
O EIER) O IEBIETFM OWFFE % Tt L T X 7245, AFLEOKAEMO R IL~DBEH 2 et LT
W5, BGREETIE, MESILEISEITERNE 2 5B I D AT 28BN ELE M
B OBIREOEZRE & o THLFMZ EiT 5720, EKEESMOMBHPNILICRTHE2 BT 5
Hi, BALOFEERD 1 2TH5S Culricth:) BlRENEMEZBINT L2 LRkdDOLNE. £2
TIF, Culfi2 2272 Fe-Cu & %8 ELT, ZoEBEBNZNEL, BEENICIY Cuilk
Sz OND Z 2R Lz. F/2, Fe-Cu B8E&DMWEICBVWT, TNFT2HAT VL AMIZ
BOTHHLCEAMEHEZEHT A2 LPRUTH L EMALZ. TOME, Fe-Cu &
BHEENIEHT S Cu DMt TRDOFMANEILL, TOEMFEL L T- 6.6uV/C /wt%
CudfEohizz. B, Fe-Cu GEOMWETITFHIEOZEICET LM A2 HA T ¥ L XM OB
HEDRBEPICEL, 20558 b Eabh oz, 1) OHERMZ 2HATF VLA
MoLELYELL, 60408 L.

*—TU—F  BGEE)), Fe-Cudd MHMIEIL IFBEERHn

Abstract In INSS, non-destructive evaluation (NDE) of irradiation embrittlement of low alloy
steel using thermoelectric power (TEP) measurement has been considered, as well as NDE of
thermal aging of cast duplex stainless steel which has been studied in recent years. Material
degradation is evaluated based on a relation between progress of the degradation and change in TEP
due to change in material structure caused by the degradation event. So it is necessary for NDE of
irradiation embrittlement to measure the change in TEP due to precipitation of Cu contained as an
impurity, which is known as one of the reasons for the embrittlement. In this study, TEP of Fe-Cu
binary alloys with different Cu content was measured for investigation of the relationship between
TEP of the alloys and Cu content. In addition, appropriateness of measuring TEP of Fe-Cu binary
alloy in the same way to measure TEP of duplex stainless steel was examined. It was found that
increment of Cu contained in the alloys changed TEP in a negative direction and the rate was
evaluated as -6.6uV/K/wt%Cu. There were the cases that it took 20 minutes for measurement values
to become stable in measurement of Fe-Cu binary alloys. It was much longer than the time taken in
measurement of duplex stainless steel. So the measurement time per a point was extended to 60
minutes in case of Fe-Cu binary alloys.
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2.1 HEF
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b5 (Fe-Cu 541220\ TiE wt%, #f Fe I22W Tl ppm)
C Si Mn P S Cr Ni Mo Cu (0] N
# Fe 13 <10 1 - - 2 11 - 3 465 29
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#2 MR L7z (L 3s6ETrm)

K F SE (L x WX T)
2A1 65 x 60 x 10 (mm)
Fe-0.2Cu &4 | 2A2 10 x 55 x 10 (mm)
2A3 55 x 10 x 10 (mm)
5A1 65 x 60 x 10 (mm)
Fe-0.5Cu &4 | 5A2 10 x 55 x 10 (mm)
5A3 55 x 10 x 10 (mm)

M1 A L7238 (n =2, 5)
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