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Accelerated corrosion of reduced activation ferritic martensitic sted
in non-isothermal Pb-17Li system
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1. Background
The compatibility of the reduced activation ferriti

steel, JLF1(Fe-9Cr-2W-.1C), with liquid lead lithium
alloy (Pb47Li) is one of the critical issuefor the
development of F-17Li type blanke systems The
compatibility depends onhe purity of Pb-17Li, the
flowing condition the temperature and the tempera
gradient in th blanket systel. The previous studie
made itcleal that thecorrosior of the steel in Pb7Li
was caused by the dissolution of metal elementk as
Fe and Cr from the steel surface into the [1]. The
corrosion ismore intensiv at higher temperatu, since
the solubility of the metal elemes in the melt is large
at higher temperaturThe corrosion must be accelera
in nondisothermal conditior by the mass transfer

metal elemen. The previous studieindicated thathe
possibility of erosioneorrosior occurrenc at the
flowing conditior. However, he information on thse
effectson thecorrosionis still limited. The precipitatior
behavior of the dissolved element in a low tempee
regionof the nor-isothermal systeris not made clear ¢
far. In the present wor the mixingtank type corrosior
test apparatt having a small temperature gradiewas
developedThecorrosion and the mass transfer beha
in the nonisothermal condition we investigate.

2. Experimental conditions

A series of corrosion tests was performeda static
tank andmixing tanks with and without temperatu
gradient.The corrosiontes conditionswere summarize
in Table 1.The detail of the isothermal type mixing t
tank and the conditions of the ts (A, B and D)were
reported in the previous literature [‘Figure 1 shows
the non-isothermal typetest apparatt used in the tes
(E). Four specimens were fixed to tltest vessel an
exposed to flowing F-17Li, whichwas induce by the
rotating impellel The width of the impeller wi 35mr.
The temperature gradient v made ly local heating an
coolingin the mixingtank. A heater vas installed onone
side of the test vesseAnothel side of the vessewas
cooled by a flowing airA wire meshplate made of
Fe-12Cr was inerted into the cooling regionof the
vesselto trap the dissolved metal elements by
corrosion.The temperature differenin this systemwas
estimatedas 11K. Thesolubility of metal elemen in
liquid Pb andPb alloyswassummarize in Fig. 2. The

temperature dependence of the solubility was xedigt
large. Then, he temperature difference apf. 10K can
have sufficient effect as thtemperaturegradient,and
the difference of the concentrati in the sytem
acceleratsthe corrosior
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Table 1 Experimental conditio

Test Temp Rotational speec Inventory Specimen Vessel Time
ID K] of impeller[rpm]  [cc] number [hour]
(A) Static [1] 872 - 3 JLF-1x1 JLF-1 500,
(B) Static [1] 872 - 3 JLF-1x1 JLF-1 750
© Flow 772 50 75 JLF-1x4 Mo 253
(Isothermal (Renix=8567)
(D) Flow [1] 872 100 65 JLF-1x4 Fe-12Cr 300
(Isothermal (Re,ix=17454)
(E) Flow 742 50 150 JLF-1x4 SUS316 502
(Non-sothermal 73z (Re,x=8567)
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Fig. 3Weight losses of specimeby corrosion in P-17Li

After the corrosion tests, the specimens were reah
from the melt. Two of the four specimein the tests (C
D and E)were cleaned using liquid Land theirweight
change due to the corrosion was measurean electro
reading balance with an accuracy 0.1mg. The othe
two specimens were cut span wis center and th
surface cross section wimetallurgicaly analyzed by
electron probe micro analyzer (MA).

3. Results and discussions

Figure 3shows the weiht losses of the specirr. The
weight losgs of the specimen exposed in the impe
induced flow was larger than that in the staticditbons.
The impeller induced flovcould accelerate the corrosic
Then, the effect of the temperature and the Re nu
for mixing did not serious influence on the corrosi
in the isothermal conditic. Figure 4shows the results «
EPMA mapping analysis on the surface cross sectic
JLF-1 specimen tes<d in test (D).The cepletionof Fe
on the steel surface was caused by the corrosihe
corroced surface was eroded by the impeller indt
flow. The occurrenc of erosiol- corrosion wasthe
reason for the large weiglossef the specimens

The weight loss of the specimens tested in
nondisothermal condition was larger than that in
isothermal condition. Figure 5 shows th results of
EPMA mapping analysis for Fe and on thecross
section ofthe wire mesh plate placed at the low
temperature regicin the nonisothermal type mixin
tank The precipitation of Fe and Cr on tsurfact of
wire mesh was detecteThe concentration of Fe and
in the flowing Pb-17Li around the specimens could
kept at alower level than their saturatioTheseresults
indicated the temperature gradient in the flowipgtem
accelerated the corrosi
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