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Since 2002, the effects of corrosion on aluminum alloys of nuclear purity in ordinary wa-
ter of the spent fuel storage pool of the RA research reactor at VINCA Institute of Nu-
clear Sciences have been examined in the framework of the International Atomic Energy
Agency Coordinated Research Project “Corrosion of Research Reactor Aluminum-Clad
Spent Fuel in Water”. Coupons were exposed to the pool water for a period of six months
to six years. The second part of this study comprises extensive results obtained by detailed
visual and microscopic examinations of the surfaces of the coupons and represents an inte-
gral part of the first report on the topic, previously presented in this journal.
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ordinary water

INTRODUCTION

The International Atomic Energy Agency
(IAEA) Coordinated Research Project (CRP), “Cor-
rosion of Research Reactor Aluminum-Clad Spent
Fuel in Water,” was initiated in 1996 [1]. In the first
part of this study [2], basic data about the RA reactor
[3], spent nuclear fuel storage pool and chemical and
radioactive parameters of the water were given to-
gether with information related to the composition
of the IAEA test racks and their exposition to the in-
fluence of water at various positions in the spent fuel
storage pool. Only the results of an initial visual ex-
amination of corrosion were presented.

This paper comprises research results ob-
tained by detailed visual and microscopic examina-
tions of the effects of corrosion on the surfaces of
coupons made of aluminum alloys of nuclear purity
in test racks exposed to pool water. It could be of
great interest to the research community dealing
with research reactors, due to the fact that the water
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of the RA research reactor spent fuel storage pool
has unique chemical and radiological parameters. A
relatively large bibliography published in the last 20
years, related to RA research reactor TVR-S fuel
characteristics, spent nuclear fuel storage and corro-
sion studies of aluminum cladding in ordinary wa-
ter, is also at the disposal of researchers [4-26].

Test racks with coupons made of difterent alu-
minum alloys and stainless steel were prepared and
distributed to participants within phase I and phase
II of the IAEA CRP on “Corrosion of Research Re-
actor Aluminum-Clad Spent Fuel in Water”. Dur-
ing phase I, three racks were received and immersed
in the RA reactor spent fuel storage pool. During
phase II, two racks were received and immersed in
the pool by March 2003.

The chemical compositions of aluminum al-
loys used for the test coupons of the racks are given
in the first part of this study [2]. Corrosion eftects
due to the influence of water were examined, aside
from single coupons, in galvanic coupon couples
(stainless steel — aluminum) and in crevice coupon
couples (aluminum — aluminum). A sketch of posi-
tions of all racks immersed in the water basins of the
spent fuel storage pool of the RA research reactor at
the VINCA Institute, including rack exposition
times, is shown in Ref. [2]. All racks were immersed
in the water of the pool near storage containers with
spent fuel elements in the “vertical position”, i. e.,
the rack axis was vertical and the surfaces of the cou-
pons were horizontal.
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VISUAL AND MICROSCOPIC
EXAMINATION RESULTS

The results of detailed visual and microscopic
examination of the aluminum coupons of all racks,
obtained after the coupons were, according to the
TAEA Test Protocol, cleaned from sludge deposits
and decontaminated using a solution of phosphoric
acid, chloride free detergent and distilled water, are
shown in this part of the study. All relevant informa-
tion collected during the disassembly of the racks
and cleaning of the coupons were given in the first
part of the study [2]. Pitting, as a main localized
form of corrosion of aluminum in water, was noted
on surfaces (including edges) of all coupons. Spots
of different shades of grey and black (assumed to be
aluminum-oxide) were observed on them. After de-
tailed visual examination of surfaces and edges of
the cleaned coupons, areas damaged by corrosion
were marked for further examination under a mi-
croscope with magnification x10 and x20 (fig. 1).
The labels on the coupons given in following tables
and photographs refer to the aluminum alloy or
stainless steels type and the particular number of the
coupon. Due to the enormity of data, only coupons
with areas significantly damaged by the corrosion
process were reported in the tables shown bellow. In
the case of single coupons, both sides were exposed
to water. In the case of couples, the front sides of the
coupons referred in the tables were exposed to wa-
ter, while the back sides of the coupons were the
coupled ones. Stainless steel coupons were not ex-
amined, since steel corrosion was not the topic of
the research. Also, the corroded areas of aluminum
coupons under ceramic rings were not examined,

Figure 1. Microscope used for inspection of corrosion
effects on coupon surfaces

since such coupling of aluminum cladding of spent
tuel elements with ceramic material does not occur
in spent fuel storage pools.

Rack#1/CRP-I

Basic data on Rack#1/CRP-Iare given in Ref.
[2]. The rack was exposed to water in basin no. 4 of
the RA spent fuel storage pool for six years. The re-
sults of visual and microscopic examination are
shownin tabs. 1 and 2 and in figs. 2-6, respectively.

Figure 2. Visual inspection of SAV-1/04 and SAV-1/60
coupons

": SE‘W’ '1/60
L [ 10 minutes

Figure 3. Front and back side surfaces of SAV-1/60
coupon

Figure 4. Pitted surface of coupon 6061/56
covered by spherical pits
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Table 1. Visual inspection of Rack#1/CRP-I coupons

Coupons . .
in the rack Coupon label | Coupon side Corrosion effects
Front Dull surface. Uneven oxidation
SAV-1/04 - -
Back Crevice corrosion on all coupons
Crevice couple Front Corrosion under ceramic ring. Uneven oxidation with pits in the rest area
SAV-1/60 Back Crevice corrosion under coupled coupon. General corrosion with spherical
pits in the rest area
316/02 Front Non-shining surface with yellow circular deposit
Back Almost entirely shiny. 40% under stains
Galvanic couple Front Corrosion under ceramic ring. Uneven oxidation with spherical pits
6063/68 Back Galvanic corrosion under coupled coupon. Uneven oxidation with spherical
pits
316/01 Front Non-shining. With some stains and yellow deposit
Back Non-shining. White deposit
Galvanic couple Front Corrosion under ceramic ring with deep pits. Uneven oxidation with pits in
6063 /59 rest area
Back Intensive galvanic corrosion under coupled coupon
6063/05 Front Uneven oxidation with some pits under ceramic ring
. Back Crevice corrosion on all surfaces
Crevice couple — Py . —
6061/60 Front Uneven oxidation with pits. Corrosion under ceramic ring
Back Crevice corrosion under coupled coupon. Uneven oxidation on rest surface
6063/04 Front Uneven oxidation with spherical pits
Back Crevice corrosion on all coupons
Crevice couple Front Uneven oxidation. Corrosion under ceramic ring
6061/56 Back Intensive crevice corrosion under coupled coupon. Uneven oxidation in rest
area
6061/18 Front Uneven oxidation. Two very large, irregularly shaped, deep pits
) Back Crevice corrosion on all coupons
Crevice couple - - T
1100/56 Front Uneven oxidation. Corrosion under ceramic ring
Back Intensive corrosion under coupled coupon. Uneven oxidation in rest area
6061/07 Front Uneven oxidation. Corrosion under ceramic ring
X Back Intensive crevice corrosion on all coupons
Crevice couple —— . —
1100/53 Front Uneven oxidation. Corrosion under ceramic ring
Back Corrosion under coupled coupon. Uneven oxidation in rest area

Figure 5. Large number of pits on front surface of Figure 6. Very large pit on surface of
coupon 6063/59 coupon 6061/18
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Table 2. Microscopic inspection of Rack#1/CRP-I coupons

ig?ﬁlg ?:csk Coupon label Coupon side Corrosion effects
Front
SAV-1/04
. Back
Crevice couple . —
SAV-1/60 Front Corrosion under ceramic ring
1 Back Pit covered with white blisters
316/02 Front
Galvani \ Back
vame conpie 6063/68 Front Spherical pits
Back Galvanic corrosion. Deep pits of irregular shape. White blisters
316/01 Front
Galvani I Back
alvanic couple
P 6063/59 Front Yellow deposit. White blisters
Back Intensive galvanic corrosion under coupled coupon. White blisters
6063/05 Front
. Back
Crevice couple
Front
6061/60
Back
6063/04 Front
Back
Crevice couple Front
6061/56 Intensive corrosion with deep pits under coupled coupon. Pitted
Back surface with spherical pits PP P P
6061/18 Front Two very deep pits of irregular shape
. Back
Crevice couple
Front
1100/56 ——
Back Uneven oxidation
6061/07 Front
. Back
Crevice couple . —
1100/53 Front Shallow pits under ceramic ring
Back Crevice corrosion under coupled coupon
Rack#2.1/CRP-1 no. 1 of the RA spent fuel storage pool for 16

Basic data on Rack#2.1/CRP-I are given in
Ref. [2]. The rack was exposed to water in basin

months. The results of visual and microscopic ex-
amination are shown in tabs. 3 and 4 and in figs.
7-10, respectively.

Figure 7. Back side surface of 6063/145 (left) and 6063/196 coupons (right)
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Table 3. Visual inspection of Rack#2.1/CRP-I coupons

_Coupons Coupon label Coupon side Corrosion effects
in the rack
Front Shiny surface
316/133
Back Shiny surface with stains. White deposit on 40% of the surface
Galvanic couple - -
Front White deposit on 50% of the surface. Deep pits
6063/145 — - -
Back Uneven oxidation. Corrosion under ceramic ring with deep pits
Front Shiny surface with white and yellow deposit
316/121
Back Shiny surface
Galvanic couple - — - -
Front Corrosion under ceramic ring with deep pits
6061/123 -
Back Dull surface near outer edge. Galvanic corrosion
Front Dull discoloration. Corrosion under ceramic ring
6063/159
Back No corrosion on scratched line. Crevice corrosion
Crevice couple
Front Dull discoloration. Corrosion under ceramic ring
6063/196
Back Crevice corrosion on all surfaces
Front Dull discoloration. Corrosion near outer edge
6061/217 -
Back Crevice corrosion on 80% of the surface
Crevice couple
Front Crevice corrosion on 80% of the surface
6063/227
Back Dull discoloration
Front Dull discoloration. A lot of yellow deposits
1100/229
Back Crevice corrosion on all surfaces
Crevice couple -
Front Uneven oxidation. Pitted surface with shallow pits
1100/236
Back Crevice corrosion on all surfaces

Table 4. Microscopic inspection of Rack#2.1/CRP-I coupons

Coupons
in the rack

Coupon label

Coupon side

Corrosion effects

Front Shiny surface. No corrosion
316/133 - -
Back Shiny surface. White deposits
Galvanic couple - -
Front Galvanic corrosion. Very deep pits of irregular shape
6063/145
Back Very deep pits of irregular shape
Front Shiny surface. White and yellow deposits
316/121 ’
Back Shiny surface. White deposits
Galvanic couple
Front Corrosion under ceramic ring
6061/123
Back Galvanic corrosion with shallow pits
Front General corrosion under ceramic ring. Pits od spherical shape
6063/159
Back No corrosion on the scratched line
Crevice couple
Front Corrosion under ceramic ring
6063/196 -
Back Crevice corrosion. Pits of irregular shape
Front General corrosion
6061/217
Back Crevice corrosion. Pits of irregular shape
Crevice couple
Front General corrosion
6061/227
Back Crevice corrosion. Pits of irregular shape
Front Yellow deposit
1100/229 -
) Back Crevice corrosion. Pits of irregular shape
Crevice couple —
Front Shallow pits of irregular shape
1100/236
Back Crevice corrosion




50

Nuclear Technology & Radiation Protection -2/2005

Figure 8. Back side surface of 1100/236 coupon

Figure 9. General corrosion under ceramic ring:
spherically shaped pits at front side of 6063/159
coupon

no. 3 of the RA spent fuel storage pool for only six
months. The results of visual and microscopic ex-
amination are shown in tabs. 5 and 6 and in figs.
11-16, respectively.

Figure 11. Back side surface of 6061/302 coupon

Figure 12. Front side surface of 6063/249 coupon

Figure 10. No evidence of corrosion on scratched line
on back side of 6063/159 coupon

Rack#1/CRP-II

Basic data on Rack#1/CRP-II are given in
Ref. [2]. The rack was exposed to water in basin

Figure 13. Back side surface of SAV-1/358 coupon

Rack#2.2/CRP-I

Basic data on Rack#2.2/CRP-I are given in
Ref. [2]. The rack was exposed to water in basin no. 1
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Table 5. Visual inspection of Rack# 1/CRP-II coupons

ir?(t)llllg?;csk Coupon label Coupon side Corrosion effects
Front Dull surface with red brown deposit. Corrosion under ceramic ring
304/330
Back Shiny surface with some stains
Galvanic couple Dull surface exposed to water. About 10 pits on the surface. General
p Front P p
corrosion mainly under ceramic ring
6061/302
Back Galvanic corrosion on all coupons. Very deep pits. White deposits.
Corrosion at outer edge
Front Dull surface. White and yellow deposits. Surface covered with
6063/249 jelly-mushroom sludge
Crevice couple Back Dull discoloration. Uneven oxidation. General corrosion
Front Dull surface. General corrosion mainly under ceramic ring
6063/228
Back Dull discoloration. Uneven oxidation. General corrosion
Front Coupon is without shine. Some yellow deposit. No corrosion on
Single coupon 6063/204 scratched line. Outer edge dull
Back Coupon is without shine
Front Dull surface. White deposits. General corrosion mainly under ceramic
Single coupon 6061/312 rng
Back Dull discoloration. General corrosion mainly under ceramic ring
304/350 Front Shiny surface. White deposits
Back Shiny surface
Galvanic couple Front Dull discoloration. General corrosion on about 10% of the surface
SAV-1/377 under ceramic ring
Back Intensive corrosion of the entire surface
Front Completely dull surface with islands of pits. Corrosion in area under
SAV-1/358 ceramic ring
Crevice couple Back Crevice corrosion on the entire surface. Bright and dark areas
SAV-1/346 Front Uniformly dull surface with white deposits
Back Crevice corrosion on the entire surface. Bright and dark areas
Front Dull and pitted surface
Single coupon SAV-1/335
Back Dull surface
Front Dull discoloration on about 30% of the surface. Corrosion in area
Single coupon SAV-1/312 under ceramic ring. No corrosion on scratched line
Back Dull discoloration on about 30% of the surface

Figure 14. Pits on front (left) and back (right) side surfaces of SAV-1/377 coupon
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Table 6. Microscopic inspection of Rack# 1/CRP-II coupons

Coupons Coupon label Coupon side Corrosion effects
on the rack
Front
304/330
Back
Galvanic couple
Front Dull surface with spherical pits (about 10 pits)
6061/302
Back Galvanic corrosion with very deep pits
Front
6063/249
Back
Crevice couple
Front
6063/228
Back
Front
Single coupon 6063/204
Back
Front
Single coupon 6061/312
Back
Front
304/350
Back
Galvanic couple Front Dull discoloration. Intensive general corrosion under ceramic ring
SAV-1/377 with deep pits
Back Galvanic corrosion on 80% of the surface
Front
SAV-1/358
Back
Crevice couple
Front
SAV-1/346
Back
] Front Pitted surface. Spherical, deep pits
Single coupon SAV-1/335
Back
) Front Pits under ceramic ring. No corrosion on scratched line
Single coupon SAV-1/312 Bad
ack

Figure 15. No corrosion under scratched line on
6063/204 coupon

of the RA spent fuel storage pool for two years. The
results of visual and microscopic examination are
shown in tabs. 7 and 8 and in figs. 17-21, respec-
tively.

Figure 16. No corrosion under scratched line on front
side surface of SAV-1/312 coupon

Rack#2/CRP-11

Basic data on Rack#2.CRP-II are given in
Ref. [2]. The rack was exposed to water in basin no.
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Table 7. Visual inspection of Rack#2.2/CRP-I coupons

il?(t)llxlg ?;:Sk Coupon label | Coupon side Corrosion effects
Front Dark-red sediments cover surface. After cleaning, shiny surface and white,
ron thin, circular line
316/114
Back Shiny surface with some stains
Galvanic couple Front Surface exposed to water, dull. General corrosion mainly under ceramic
6063/135 nngs : — : :
Back Shiny surface compared to top. White deposits with galvanic corrosion.
Corrosion at outer edge
Front Almost shiny surface. Broken, thin line under ceramic ring boundary
316/115 Back White deposit, irregular in shape, covering 80% of the surface. Corrosion
Galvanic couple at inner edge
6061/142 Front General corrosion in some areas under ceramic ring. Dull discoloration
Back White deposits on 80% of the surface. Galvanic corrosion
6063/150 Front Exposed surface is dull. Some bright spots under ceramic ring
Back White deposits and crevice corrosion on 20% of the surface
Crevice couple Front Corrosion in area under ceramic ring. White deposits. 80% of the surface
6063/198 ron covered by mushroom
Back White deposits and crevice corrosion on 80% of the surface
White deposits. 80% of the surface covered by mushroom. Corrosion in
Front some areas under ceramic ring. Uneven oxidation. Shiny surface in area
6061/212 formerly with mushroom
Crevice couple Back Crevice corrosion on the entire surface
6061/200 Front Completely dull surface. Corrosion in some areas under ceramic ring
Back Crevice corrosion on the entire surface
1100240 Front Completely dull surface. Corrosion in area under ceramic ring
Crevi . Back Crevice corrosion on the entire surface. Bright and dark areas
revice cotpie 1100/244 Front Uniformly dull surface with white deposits
Back Crevice corrosion on the entire surface. Bright and dark areas

Figure 17. Front (left) and back (right) side surfaces of 1100/240 coupons

Figure 18. Front (left) and back (right) side surfaces of 1100/244 coupons
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Table 8. Microscopic inspection of Rack#2.2/CRP-I coupons

igggg?;sk Coupon label Coupon side Corrosion effects
Front
316/114 Back
ac
Galvanic couple Front General corrosion under ceramic ring. Pit shapes: mostly round,
6063/135 shallow. Grain boundaries also etched in this region
Back Galvanic corrosion on 30% of the surface. Corrosion at outer edge
Corrosion on inner edge. Ceramic ring produced a thin boundary
Front line without any pits. Other areas bright and unattached. Some
y p g
316/115 shallow pits on’several points of the line
Galvanic couple Back General corrosion on 80% of the surface
6061/142 Front Pits found in areas under ceramic ring
Back Galvanic corrosion on 80% of the surface. Shallow pits
6063/150 Front Pits under ceramic ring, various types, round and irregular
Back Some contact areas bright. Crevice corrosion on 10% of the surface
Crevice couple Front Corrosion under ceramic ring with deep pits. Bright area under
6063/198 ron mushroom
Back Almost entire surface under corrosion with deep pits
P P
6061/212 Front Bright area mushroom. Very deep pits under ceramic ring
Back Almost entire surface under corrosion with 4-5 areas with deep pits
Crevice couple Pitting under ceramic ring (50% of the surface). Uniform scale
Front :
6061/200 formed on the entire exposed surface
Back Almost entire surface under corrosion with round and irregular pits
Front Uniform and dense scale on exposed surface. Under ceramic ring,
1100/240 ron small shiny area left
Crevi L Back Almost entire surface under corrosion
revice couple Front Thick and uniform scale on exposed surface with 4-5 white areas.
1100/244 ron Some bright areas under ceramic ring
Back White deposits and almost entire surface under corrosion

Figure 19. Galvanic corrosion on back side of coupon
6061/142 (magnification x10)

Figure 20. Corrosion on back side of 1100/244
coupon (magnification x10)

2 of the RA spent fuel storage pool for a year. The
results of visual and microscopic examination are
shown in tabs. 9 and 10 and in figs. 22-30, respec-
tively.

Figure 21. Corrosion on back side of 6063/198
coupon (magnification x10)
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Table 9. Results of visual inspection of Rack#2/CRP-II coupons

ir(lkt)}‘llep ?:csk Coupon label Coupon side Corrosion effects
304/332 Front Shiny surface. Broken thin line under ceramic ring boundary
Back White deposit oft irregular shape covering 80% of the surface
Galvanic couple Front Dull discoloration with island of pits near outer edge. Corrosion in area
6061/305 under ceramic ring. Corrosion on outer edge
Back Intensive galvanic corrosion. Corrosion on outer edge
6063/208 Front Dull discoloration with uneven oxidation
Back Crevice corrosion on all surfaces
Crevice couple Front Dull surface with islands of pits. General corrosion near outer and inner
6063/244 edge
Back Crevice corrosion on all surfaces
Single coupon 6063/221 Front Uneven oxidation with island of pits
Back Uneven oxidation. No corrosion
304/360 Front Almost shiny surface. Broken thin line under ceramic ring boundary
Galvanic couple Back White deposit of irregular shape covering 80% of the surface
SAV-1/366 Front Dull surface with islands of pits. Intensive corrosion under ceramic ring
Back Intensive corrosion of the entire surface with white deposits
Single coupon 6061/321 Front Dull discoloration with islands of pits. Corrosion under ceramic ring
Back Dull discoloration with islands of pits. Corrosion under ceramic ring
SAV-1/376 Front Completely dull surface with white blisters. Corrosion under ceramic ring
Crevice couple Back Intensive crevice corrosion on the entire surface. Bright and dark areas
SAV-1/353 Front Uniformly dull surface. Corrosion under ceramic ring
Back Intensive crevice corrosion on the entire surface. Bright and dark areas
Single coupon SAV-1/317 Front Uneven oxidation. No corrosion
Back Uneven oxidation. No corrosion
Single coupon SAV-1/329 Front Uniformly dull surface. Corrosion under ceramic ring
Back Uneven oxidation with red brown deposits. Corrosion under ceramic ring

|
Figure 22. Front (left) and back (right) side surfaces of SAV-1/329 coupon

Figure 23. Front side surfaces of 6063/221 (left) and SAV-1/317 (right) coupons
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Table 10. Results of microscopic inspection of Rack#2/CRP-II coupons

. Coupon Coupon label | Coupon side Corrosion effects
in the rack
Front No corrosion. Sediment at edge to ceramic ring
304/332 — - -
) Back Significant deposit at 80% of surface. No corrosion effects
Galvanic couple - —
Front Large corrosion at outer edge. Damages at edge to ceramic ring
6061/305 - - -
Back Galvanic corrosion on entire surface and outer edge
Front Non-uniform colour of surface. No corrosion at surface and at scratch line
6063/208 - - -
) Back White sediment at whole surface. No corrosion
Crevice couple - -
Front Corrosion at outer edge. Uniform colour of the surface
6063/244 — : :
Back Characteristic pitting corrosion of the entire surface
Front Intensive corrosion of the entire surface. Single pit at scratched line and single
Single coupon 6063/221 brown colour pit at surface
Back Small corrosion pits
Front No corrosion at surface
304/360 - - -
Back Deposits on entire surface, no corrosion
Galvanic couple Front Corrosion at outer edge. Pitting corrosion on the surface
SAV-1/366 Back Intensive corrosion on the entire surface and Al removed. Corrosion islands of
approximately 1 cm?
) Front Corrosion on surface and at outer edge. Intensive corrosion near ceramic ring
Single coupon 6061/321 - —
Back Large pit near outer edge, about 1 cm? in diameter, depth of about 1 mm
Front Large corrosion at outer edge. Deep corrosion pits of brown colour
SAV-1/376 - -
) Back Corrosion of entire surface
Crevice couple -
Front Small corrosion at outer edge
SAV-1/353 - - -
Back Sediments and corrosion on entire surface
) Front No significant effects of corrosion
Single coupon SAV-1/317 — - -
Back Initial corrosion process at scratched line and on surface
) Front Significant pitting corrosion on surface. Diameter of some pits up to 3 mm
Single coupon SAV-1/329 — - —
Back Pitting corrosion on surface. Pit diameter up to 1 mm

Figure 24. Corrosion at outer edge of the coupon

6061/305

Figure 25. Galvanic corrosion on coupled side of
coupon 6063/244
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Figure 26. Corrosion on scratched line of front side
of coupon 6063/221

Figure 27. A large corrosion pit (“crater”) on front
side of coupon 6063/221

Figure 28. Crevice corrosion on back side of coupon
SAV-1/366

Figure 29. Corrosion on scratched line on front side
of coupon SAV-1/317
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Figure 30. Initial pit corrosion on back side of coupon
SAV-1/317

CONCLUSION

VINCA Institute of Nuclear Sciences, Bel-
grade, Serbia and Montenegro, participated in the
TAEA CRP on “Corrosion of Research Reactor
Aluminum-Clad Spent Fuel in Water — Phase II”.
Information related to the study of water and chem-
ical and radioactive characteristics of the sludge in
the spent nuclear fuel storage pool of the RA re-
search reactor were given in the first part of this
study. Racks with coupons, delivered by the IAEA
to the Vinca site, were exposed to the influence of
water in the spent fuel storage pool for a period of
six months to six years. All aluminum coupons, ei-
ther single or coupled to other aluminum (or stain-
less steel) coupons, were in a horizontal position in
the water, so that the top surfaces of the coupons
were covered by sludge. The effects of corrosion
have been noted on all coupons and studied thor-
oughly, both visually and by use of a microscope,
with the aim of determining the characteristics of
the pits. The results obtained are shown systemati-
cally, respectively for each coupon, in tables and
tigures presented here.

Our study confirms that, regardless of exposi-
tion times, effects of intensive corrosion in tap wa-
ter occur on all types of aluminum alloys of nuclear
purity. Pitting, as a main localized form of alumi-
num corrosion in water, was visible on most coupon
surfaces. Spots of different shades of grey and black
(assumed to be aluminum-oxide) were often ob-
served on coupons. Intensive corrosion regions on
coupon surfaces can cover an area of about 1 cm?.
The largest pits may have a diameter of up to about
3 mm and the depth of up to 1 mm. Pre-oxidized

aluminum coupons have shown considerable resis-
tance to corrosion in pool water, in spite of the
corrosion aggressive characteristics of the water or
extensive exposition times. It has also been noted
that, with one exception, corrosion has not oc-
curred on the scratched line of the coupon surface.
Coupons made of SAV-1 alloy were examined
with special attention, due to the fact that the spent
nuclear fuel of the RA research reactor has cladding
and fuel assembly construction components made
of the same material. Unfortunately, it was not pos-
sible to confirm a higher resistance to corrosion of
SAV-1 alloy compared to other aluminum alloys
(1100, 6061, or 6063). Due to the various posi-
tions of the test racks with coupons in the pool, dif-
terent ion electro-potentials were generated and, as
a result, different corrosion rates occurred. As a re-
sult of such conditions, it was not possible to estab-
lish a correlation of corrosion effects to exposition
times and water chemical parameters of the water.
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Munaun IIEIIWh, Tatjana MAKCHH, I'adpujena JOPJJAHOB,
Pajko JOBPUJEBUR, 30ja BAKOBUHR

CTYINJA KOPO3MJE HYKIEAPHO YUCTUX ATYMMUHUIYMCKHUX
JEI'YPA Y OBUYHOJ BOIN - JEO APYI'U

Y OKBHPY KOOPIAMHUPAHOT MCTPaXKMBAuKOI NpojekTa MebyHaposHe areHnuje 3a aTOMCKY
EeHeprujy “Kopo31x1ja ANlyMUHUJYMCKE KOIIYJbHUIIE O3PAauY€HOr HYKIJIEAPHOT TOpHBA HMCTPA’KUBAUKHUX
peakTopa y Boan”, moueBmu o 2002. roguHe, N3BpIIEHA CY HCIUTUBAKka KOPO3Hje Jerypa HyKIIeapHO
YUCTOT allyMUHHUjyMa y Boi Oa3eHa 3a ofjjlarame 03paueHuX TOPUBHUX eleMeHaTa peakTopa PA. Y3opuu
cy OWITM M3TTOKEHU YTUIAjy BOJIE Y IEePUOY O LIECT MECELH /0 WIeCT rofiuHa. [Ipyru ieo cTyfnuje odyxBaTa
pe3yaTare CNHUTHBamka edekaTa KOpo3uje KOju cy N00UjeHH IeTalbHIM BU3YSTTHIM M MUKPOCKOIICKAM
WCIUTHBAKMMA MOBPIIMHE y30paka W YMHU WHTETPATHY [EJINHY ca IPBAM JEJIOM W3BEIITaja o
UCTPasKUBaKy, MPUKa3aHOM Y OBOM YaCOIIHCY.

Kmwyune peuu: xoposuja, aezype aaymunujyma, SAV-1 aezypa, xoutysmuuya zopusa, PA ucitipaxueauxu
peaxiiop, 06uuHa 6004



