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Surface Treatment for Controling the Accumulation

of Radioactivity
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In the nuclear power plant, it is necessary to develop techniques to reduce the
accumulation of radioactivity for saving man-rem and cost of fixed inspection.
Surface treatment for equipment materials, especially electropolishing and
glasteel® are very effective to reduce the accumulation of radioactivity.
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Fig. 1 Schematic diagram of translation and deposition of corrosion products
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Photo.1 Observation of SUS304 surface by SEM
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Fig. 2 Schematic diagram of electropolishing
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Table 1 Results of measured residual stress by X ray

Residual stress (kg/mm?)

Surface treatment |~ T i Tine At 90° to
with buffing buffing

$150 29. 6 —40.6
$150+ A CV 9.6 —43.7
#150+E P2 —10.5 —19.5
£320 11.8 —39.1
$320+AC — 6.8 —63.5
$320+E P — 7.5 —22.5

[NOTES] 1) Pickling 2) Electro polishing
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Fig. 4 Results of surface analysis of SUS316 by AES
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Table3 Effect of surface condition on per-
formance of SUS 304

Surface condition NaCl (%)

Electropolished (H2SO4+H3POy4) 0.61

Fine (hand) ground (240 grit) 0. 50
Fine (belt) ground (240 grit) 0.32
Sandblasted 0.37
Coarse (wheel) ground 0.38

Tests : Done starting with specimens passive at
0.645 volt (Hg scale) in 0.3 NH2SO4

at 40°C
B4 F SUS304 27Ty VASEOEEE&GEIGHEEHN
R OZE{L

Table 4 Variation of time-to-fracture, induction time and
crack propagation time with specimen surface con-

dition.
is Time to Induction  |Crack propaga-
EFI fagghizr;dztlon fracture period tion period
P S (min) (min) (min)
Machined surface
(8 teste) 25.7 45 21.2
Electropolished
surface. (19tests) 104.0 87.0 17.0
i T T T T
30| As +R 570C-SR .
o0—O &—e Mechanical polishing

AH—A  A—A  Electro-polishing
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Table 5 Physical property of glass and steel

Basic material

Item
Glass Steel
Tensile strength (kg/mm?2) 7 41~50
Compression strength (kg/mm?2) 80 —
Young’s modulus (kg/mm?2) 7, 000 21, 000
Hardness (Hv) 600 110
Linear o o cient o | 0.9~1.0 14
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Corrosion rate
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nn/y Table 6 Comparison of Contamination Levels for Samples
. Exposed in a BWR Fuel Transfer Channel During
200 0.05 Refueling
® Relative Contamination Level
= Surface Finish
8 As-Exposed | Decontaminated
@
2
g As-Received #1 (HRAP)! 100 68
=
#1+480-Grit Wheel 76 51
_ i 7 $1+#12 Glass Beads 32 11
100, 1'0 20 30 4'0 5'0 6'0 #1+80-Grit Flapper Wheel 32 15
N HNO3 % v #1-+Flapper Wheel +
$#10 Glass Beads 27 10
005 linm/ y #1+Electropolishing 11 3
CNOTES)?’ Hotroll+ Anneal + Pickling
® | A
3 - N
g | B 1R BMANEER WEROREE?28°C)
g Table 7 Result of measured contact angle (28°C) (Unit=Degree)
[_( -
] Contact angle
Surface
10057620 30 40 50 60 70 80 90 100 treatment SUS 304 ) SUS 316
HSO01 % Rmax| Pure . |Styrene |Rmax| Pure .| Styrene
Y () water !Gly CeTIN | yonomer () water }Glycerm !monomer
920 010 Q. Ofm/ v %150 \ 3.8) 115.5| 104.5 33.3] 3.3) 109.5} 105.5 32.2
£150
TEP 2.0 74.1 68. 2 11.0| 1.9 48. 3 46.0 15.5
?5.’ £#320 1.8 112. 2 102. 8 43. 3 1.3 90.0 91.5 34.7
g $320
& TEP 1.0 80.2 75.7 16.5| 0.9 55.0 52.5 13.0
Q
= . $400 | 0.9| 91.6| 93.8| 325| 0.8| 79.0| 781| 27.3
£400
‘ TEP 0.8 80.6 63.7 13.2 0.8 67.0 61.7 12.8
W0 ——75 15 20 25 30 % Grasteel®| 0.9 7.0 | 15.0 [Jnadle tol - - —
HCl %
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Fig. 9 Corrosion data of glasteel® for various acids
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(NOTES)Y’ Unable to measure because solvents diffused too quickly on

surface of glass.
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