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A material performance database for nuclear applications, which was named the JAERI Material Perfor-
mance Database (JMPD), has been developed since 1986 with a view to utilizing various kinds of characteristic
data of nuclear materials efficiently. The data stored in the JMPD are mainly fatigue crack growth data on
low alloy steels, creep data on superalloys, tensile data on aluminum alloys and stress corrosion cracking data
(Slow Strain Rate Testing (SSRT), crack growth rate, etc.) on austenitic stainless steels.

Irradiation Assisted Stress Corrosion Cracking (IASCC) of austenitic stainless steels in high temperature
water has been considered as a degradation phenomenon potential not only in light water reactors (LWRs)
but in the rather common systems where the materials are exposed to radiation in the presence of water.

This paper describes the present status of the JMPD, which is partially available through the Internet.
Furthermore, some trials for the utilization of the system focused on the issues relating to IASCC are men-
tioned. The effect of alloy composition, dissolved oxygen and neutron fluence on IASCC susceptibilities and

SCC growth rate could be drawn.

KEYWORDS: material performance database, JMPD, irradiation, radiation effects, stress
corrosion cracking, IASCC, IASCC susceptibility, SCC growth rate, alloy composition, dis-

solved oxzygen, neutron fluence

I. Introduction

Recent remarkable improvements in the computa-
tional environment make it possible to extract sophis-
ticated information easily and rapidly from complex ma-
terials data. Moreover, the World Wide Web (WWW),
which is based on hypertext and is capable of moving
a file from one document to another, is the predomi-
nant method to access the Internet. Many groups of
researchers are now developing computerized material
databases to have information on the general properties
data for metals, alloys, composites, etc.(V)-5). Referring
to the critical and technical assessment on the research
and development in the field of nuclear technologies, the
promotion of advanced materials research which could
lead to technical breakthrough in many research fields
is expected to be encouraged. In accordance with this
new trend, a material performance database, which was
named Japan Atomic Energy Research Institute Mate-
rial Performance Database (JMPD)®)-(8) has been de-
veloped since 1986 focusing on the storage of the data
regarding research and development promoted by Japan
Atomic Energy Research Institute (JAERI).

The in-core structural materials used in the light water
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reactors are exposed to high-flux neutron and gamma ra-
diation in the high-temperature water environment. The
radiation, stress and/or water cause various degradation
phenomena on the structural materials. The irradiation-
assisted stress corrosion cracking (IASCC) is known as
one of such phenomena showing a synergistic effect of
radiation, stress and water(®. The IASCC is considered
to be one of the key issues for life assessment of the core
internals of nuclear power plants, because the accumu-
lation of radiation damage in the material is a primary
cause of JASCC. The field experiences of TASCC fail-
ures indicate that the intergranular cracking (IG) occurs
in austenitic stainless steels (SS), e.g., type 304 SS. The
threshold neutron fluence level has been reported to be
around 5x10%*n/m? (E>1MeV)19. In both BWR and
PWR, some in-core components such as bolts, sheath
tubes, etc., indicate the formation of IASCC.

The welded BWR core shrouds in relatively old plants
have also experienced the cracking. In case of this fail-
ure, the fast neutron fluence level was somewhat lower
than the threshold fluence level of IASCC, and the failure
occurred at thermally sensitized part of the components.
Therefore, the cracking of the core shroud has been con-
sidered as a thermally induced IGSCC. In Japan, the
core shrouds of old plants were manufactured using type
304 SS and they will be replaced by new components
made of type 316L SS that is more resistant to the ther-
mally induced SCC. To confirm the effectiveness of the
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replacement material, it is worthwhile to compare the
TASCC behavior of type 304 materials with that of 316
materials. The factors that cause the differences between
both materials are to be studied.

This paper describes the present status of the JMPD,
which is partially available through the Internet, along
with some trials for the system utilization focusing on
the issues relating to IASCC. Based on the knowledge
derived from our post-irradiation examinations (PIEs),
analysis of the JASCC data in JMPD was performed to
confirm the dependence of IASCC susceptibility on alloy
composition and test condition and the dependence of
crack growth rate on environmental factors.

II. Outline of JMPD

Fundamental studies on structural materials have been
performed at JAERI for practical applications to nu-
clear plants. For the evaluation of reliability and safety
of structural materials, various material tests have been
conducted. The JMPD was that for mechanical prop-
erties data such as fatigue crack growth, creep, tensile,
low-cycle fatigue, slow strain rate testing (SSRT), ete.

Referring to more than ten materials databases which
have been already developed in Japan and other coun-
tries(1)-(13) " the data structure for metallic materials in
the JMPD was originally determined in a three-level hi-
erarchy. Six categories, i.e., data source, material, spec-
imen, test method and data reduction, test condition
and test result, were classified into the primary level.
Twenty-five tables were selected for the secondary level
and more than 420 data items were prepared for the ter-
tiary level.

The JMPD is implemented with Oracle, which is a
relational database system on a workstation. A data
entry supporting system with spreadsheet-type software
is implemented on a personal computer and is connected
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to the JMPD by a middle software through Ethernet.
The main feature of this system facilitates (a) to design
the input sheet by extracting the data item from the data
dictionary of the JMPD, (b) to enter the data by using
the guide function. Users can access the Internet through
their own computers in the WWW browser, retrieve the
required data from JMPD and output the graph.

The data stored in the JMPD by the end of March
2000 are listed in Fig. 1, in which the data from more
than 11,000 test pieces were prepared for evaluation. The
data stored were checked through the author’s review in
order to prevent unexpected miss-input within the range
of possibility. Only the data of the materials whose ori-
gins such as chemical compositions and heat treatment
conditions as well as experimental methods were clear
have been stored.

The JMPD was designed for effective utilization of ma-
terial data especially for environmentally assisted degra-
dation, e.g., fatigue or SCC behavior in aqueous or
gaseous environments. As for a part of IASCC database,
about 300 data of post irradiation SSRT from our ex-
perimental work and 20 open published papers were in-
put. The TASCC data consist of those of type 304 and
316 materials at irradiation temperatures between 333
and 573 K. The fast neutron fluences to the materials
are in the range of from 1x10%?n/m? to 8x10%°n/m?
(E>1MeV). The IASCC susceptibilities of the materials
had been examined by SSRT at around 573K in high-
temperature water containing dissolved oxygen concen-
tration between 1ppb and 32 ppm. Data analyses were
performed with the knowledge on the factors controlling
TASCC obtained by our results of the post irradiation
SSRT(14)-(16),

As for the part of the SCC database, about 1,000 data
of SCC growth rate from 21 published papers were input.
The SCC growth rate data consist of those of thermally
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Fig. 1 Transition of the data stored in JMPD at the end of each fiscal year
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sensitized type 304 and 316 alloys under constant load
condition at 403-561 K in high temperature water con-
taining various concentration levels of dissolved oxygen.

III. Post Irradiation Examinations

1. Materials and Irradiation
The chemical compositions of specimen materials are
listed in Table 1. Two kinds of high-purity base alloys,
HP304 and HP316, have similar concentrations of ma-
jor alloying elements except for molybdenum. The other
twelve alloys were doped with minor elements, i.e., car-
bon, silicon, phosphorus, sulfur and titanium, into the
base alloys to evaluate separately the effect of those el-
ements on TASCC. The alloys were solution annealed
and machined to round bar type specimens with the di-
mensions shown in Fig. 2. The neutron irradiation of
" the specimens was carried out in an irradiation capsule
loaded into the Japan Research Reactor No. 3 Modified
(JRR-3M), which is a 20MW pool type reactor, with a
neutron fluence of 6.7x10%*n/m? (E>1MeV) at 513 K.

2. Slow Strain Rate Testing (SSRT) in High Tem-
perature Water

The SCC susceptibility of the irradiated specimens
in high temperature water was evaluated by the SSRT
method using a test apparatus installed in a hot cell at
the Oarai Hot Laboratory of JAERI. It consists of a ten-
sile test apparatus, an autoclave and a water circulation
system as illustrated in Fig. 3. The SSRT experiments

11

Fig. 2 SSRT specimen (unit: mm)
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were carried out in high-temperature water at 573K in
9.3MPa and at an initial strain rate of 1.7x1077s™1.
The flow rate of water into the autoclave was 5I/h. The
dissolved oxygen (DO) concentration was controlled to
the saturation level by water purification and make-up
units in the water circulation system. The electrical con-
ductivity of the inlet water to the autoclave was kept
below 0.2 uS/cm.

3. SEM and TEM Analyses

After the SSRT tests, all specimens were examined by
the scanning electron microscope (SEM) and the frac-
tions of the SCC area on the fracture surfaces were eval-
uated as IASCC susceptibility.

The radiation induced segregation (RIS) of alloy ele-
ments at the grain boundaries may be the most impor-

Hot-cell

G |

Fig. 3 SSRT test machine at hot laboratory

Table 1 Chemical compositions of model stainless steels (unit: wt%)

Alloy ID C Si P S Mn Cr Ni Mo Ti Fe
HP304 0.003 0.01 0.001 0.001 1.36 18.17 12.27 — 0.01 Bal.
HP304/Si 0.003 0.69 0.001 0.001 1.36 18.01 12.24 — 0.01 Bal.
HP304/P 0.006 0.03 0.017 0.001 1.40 18.60 12.56 — 0.01 Bal.
HP304/S 0.002 0.03 0.001 0.032 1.41 18.32 12.47 — 0.01 Bal.
HP304/C 0.098 0.03 0.001 0.002 1.39 18.30 12.50 — 0.01 Bal.
HP304/C/Ti" 0.099 0.03 0.001 0.002 1.39 18.50 12.47 — 0.31 Bal.
HP304/A11 0.107 0.72 0.019 0.036 1.41 18.66 12.68 — 0.29 Bal.
HP316 0.004 0.02 0.001 0.001 1.40 17.21 13.50 2.50 0.01 Bal.
HP316/C 0.061 0.03 0.001 0.001 1.40 17.28 13.50 2.49 0.01 Bal.
HP316/C/Ti 0.062 0.04 0.001 0.001 1.39 17.05 13.47 2.48 0.29 Bal.
HP316/C/Ti/Si 0.065 0.70 0.001 0.001 1.39 17.16 13.53 2.44 0.30 Bal.
HP316/C/Ti/P 0.061 0.05 0.019 0.002 1.40 16.95 13.53 2.48 0.29 Bal.
HP316/C/Ti/S 0.061 0.03 0.001 0.037 141 17.82 13.60 2.47 0.30 Bal.
HP316/All 0.063 0.76 0.018 0.037 1.42 17.32 13.56 2.43 0.30 Bal.
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tant factor affecting IASCC. However, since the compo-
sitional profiles by RIS in the vicinity of grain bound-
aries are very narrow around 5nm in width, the qualita-
tive analyses of the profiles could not be made by con-
ventional type transmission electron microscope (TEM).
At JAERI then, the microstructural analyses of irradi-
ated specimen were performed with a field emission gun
type TEM to examine the radiation-induced microstruc-
tural and microchemical effects(1")(20), To reduce the
detrimental effect of gamma radiation from irradiated
TEM specimen on the compositional analysis using en-
ergy dispersive spectrometer (EDS), the specimen was
miniatured to about 1/50 volume of conventional TEM
specimens.

IV. Experimental Results of Post Irradi-
ation SSRT

Some examples of engineering stress-strain curves dur-
ing SSRTs are shown in Fig. 4 for type 304 and 316 al-
loys®. In Fig. 4(a), the results for HP304, HP304/C,
HP316 and HP316/C are presented. The alloy HP316
doped with molybdenum showed a lower yield stress
than that of HP304 alloys, but the maximum tensile
stresses for both alloys were nearly the same. The
addition of carbon into both HP304 and HP316 al-
loys caused a fairly large radiation hardening. The
total elongation of the specimens doped with molyb-
denum was larger than those of HP304 and HP304/C
alloys because the latter alloys failed by a large frac-
tion of IGSCC (intergranular stress corrosion cracking)
and TGSCC (transgranular stress corrosion cracking).
Figure 4(b) shows the stress-strain curves for alloys
doped with silicon and sulfur, where three alloys doped
with molybdenum (HP316/C/Ti, HP316/C/Ti/Si and
HP316/C/Ti/S) showed higher strength because carbon
was added into those alloys in 0.06 wt% but not into
the type 304 alloys. In each series of type 304 and
316 alloys, two alloys doped with silicon, i.e., HP304/Si
and HP316/C/Ti/Si, showed the largest total elonga-
tion. The total elongation for alloys doped with sulfur,
HP304/S and HP316/C/Ti/S, was smaller than that for
the other alloys. There is slight difference in the stress-
strain curves in the alloys doped with carbon and tita-
nium and with carbon, titanium and silicon for type 316
alloys.

In Fig. 5, the TASCC susceptibilities of the irradi-
ated materials are summarized, where the ratios of the
intergranular (IG) or transgranular (TG) cracking area
to the whole fracture area are illustrated in terms of
TASCC fractions(8)(18) Tt is known from field experience
that the TASCC in power plants appears as IG cracking.
Therefore, the comparison of the susceptibilities to IG
type IASCC is more important in Fig. 5. In case of
the SCC test by SSRT, the occurrence of TGSCC has
frequently been reported, which is probably due to the
severe loading condition in SSRT to maintain a constant
strain rate.
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Fig. 4 Stress-strain behavior of irradiated specimen during

SSRT in high temperature water at 573 K

The effects of addition of carbon, molybdenum and
sulfur on IASCC behavior can be derived from Fig. 5.
In a series of type 304 alloys, the effect of carbon ad-
dition can obviously be seen on fracture morphology.
The dominant fracture mode of alloys without carbon
addition was IGSCC. However, the addition of about
0.1wt% carbon caused a change to TGSCC. Compar-
ing HP304 with HP316, or HP304/C with HP316/C, we
can conclude that the addition of molybdenum entirely
suppresses the TASCC susceptibility. Only two alloys,
i.e., HP316/C/Ti/S and HP316/All, showed high sus-
ceptibilities to TGSCC and IGSCC of all the type 316
alloys, respectively. The elements commonly doped for
both alloys are carbon, titanium and sulfur. In addition,
the type 304 alloys doped with sulfur, i.e., HP304/S,
showed the highest susceptibility to IASCC at 513K in
pure water. It can be concluded that the sulfur addition
of about 0.04 wt% is very injurious to IASCC. On the
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Fig. 5 IASCC susceptibility of the alloys irradiated up to 6.7x10%*n/m? at 513K

Photo. 1 Typical transmission electron micrographs of HP304 and HP304/C

other hand, the effect of silicon, phosphorus and tita~
nium on TASCC susceptibility is not clear from Fig. 5,
though it seems that an addition of phosphorus reduced
the TASCC susceptibility as seen for HP304/P.

The HP304 alloys irradiated in JRR-3M were ana-
lyzed using FEG-TEM(7(20), The major radiation de-
fects were the Frank loops in all alloys. Additionally
small defect clusters were observed as black dots. The
weak-beam dark-field images of HP304 and HP304/C
are shown in Photo. 1. In all alloys, the Frank loops
and the small defect clusters composed the dominant
microstructural features, while neither precipitates nor
cavities were observed. The number density of small de-
fect clusters in HP316 seemed to be lower than that in
HP304. Figure 6 shows the number density and av-
erage diameter of the Frank loops in these alloys. The
number density and the average diameter in HP316 were
smaller than those in HP304. Addition of molybdenum
decreased the average diameter and the number density
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of the Frank loops, because the chemical compositions of
these alloys were slightly different except for molybde-
num content. By the addition of carbon in HP316, the
number density of the Frank loops drastically increased
and the average diameter decreased.

V. Analysis and Evaluation of Material
Data through JMPD

1. SSRT Data Analysis

In Fig. 7, the TASCC susceptibility data compiled
into the JMPD were plotted against fast neutron flu-
ence (E>1MeV). Though the percent IG cracking in the
SSRT is a variable parameter, the susceptibility evalua-
tion was made in terms of the IG cracking area in the
SSRT for the common indicator in these database analy-
ses. The data was scattered over a wide range of suscep-
tibility against the neutron fluence. Since the dissolved
oxygen (DO) content in high-temperature water is an es-
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sential factor for SCC phenomena, all data are classified
into two groups by levels of DO content during SSRT in
Fig. 7. There is a tendency that the percent IG crack-
ing of alloys tested in lower DO environment is smaller.
According to the results of the post irradiation SSRT,
the addition of molybdenum to 304 SS caused a drastic
suppression of IASCC(4). In Fig. 8, therefore, the data
from the higher DO environment are plotted separately
for type 304 and 316 alloys to confirm this effect. As
seen there, at lower fluence levels around 1x10%5n/m?
the type 316 alloys show smaller susceptibility compared
with the type 304 alloys. This tendency may be due
to the molybdenum addition. However, at higher flu-
ence levels, the susceptibilities of the type 316 alloys are
increasing with increasing fluence causing smaller differ-
ence in the susceptibilities of the type 304 and 316 alloys
at the neutron fluence. In Fig. 9, the data from the
type 304 alloys in Fig. 8 are plotted into two ranges of
bulk carbon content. Some data discussed here are for
uncontrolled 304 SS alloys. Namely, not only carbon but
also nickel, nitrogen, etc., are the variables. Tsukada
et al. had found that the addition of carbon appeared
to promote the TGSCC and suppress the IGSCC by

Fast neutron fluence (n/mz)

Fig. 8 Effect of molybdenum addition on IASCC suscepti-
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Fig. 9 Effect of carbon content on IASCC susceptibility

means of post-irradiation SSRT experiments of type 304
alloys with the addition of carbon(4-(16). Therefore, by
combination of the PIEs and database analysis, the ef-
fect of the carbon addition to suppress IASCC could ap-
pear at lower fluence levels around 5x10%4-9x10%n /m?
(E>1MeV). However, at higher fluence levels around
2x10%-3x10%°n/m?, the effect seems to be lost as seen

JOURNAL OF NUCLEAR SCIENCE AND TECHNOLOGY



Status of JMPD and Analysis of IASCC Data

in two boxes shown in Fig. 9.

Comparing the TASCC behavior of the materials, we
derived the effect of carbon and molybdenum on TASCC
susceptibility and its fracture morphology. In the case
of SCC of unirradiated thermally sensitized stainless
steels, the effect of carbon on IGSCC had been recog-
nized distinctly, because thermal sensitization primarily
depends on precipitation of Cr-carbide and a consequent
chromium depletion at grain boundaries (GBs). How-
ever, in the case of IASCC, the effect of carbon had
not been determined clearly. In this study, however, it
was shown that the effect of carbon addition was sig-
nificantly large at a lower neutron fluence level around
“threshold” fluence of TASCC. The addition of carbon
caused suppression of the IG type TASCC. This effect
can be discussed from two viewpoints that are relating
to the mechanical property and microchemistry of irra-
diated alloys.

In Fig. 10, the data of mechanical properties of
tensile strength and elongation to fracture compiled
in the JMPD are plotted against fast neutron fluence
(E>1MeV). All data are classified into two groups by
bulk carbon content. The alloys with high carbon con-
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Fig. 10 Effect of carbon content on mechanical properties
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tent tend to show higher tensile strength and lower elon-
gation to fracture compared with those with low car-
bon content. That is, the addition of carbon enhances
the radiation hardening. Tsukada et al. had found that
the addition of carbon enhanced the radiation harden-
ing(1(16) and it increased the number density of the
Frank loops(!”). 1t may be suggested that the radiation
hardening of alloy matrix suppresses consequently the
plastic deformation or slip deformation near GBs that
is needed for crack propagation through the slip disso-
lution mechanism@®1)-(23) at lower fluence levels. More-
over, the addition of carbon is expected to reduce the
chromium depletion at GBs, because it increases the
number density of the Frank loops which serve as trap-
ping sites for point defects. Therefore, the flow of point
defects and the subsequent radiation induced depletion
of chromium at GBs will be reduced. These two effects
of carbon addition may suppress the susceptibility to IG
type TASCC. Analysis of the IASCC database in JMPD
revealed that the above-mentioned effect of carbon addi-
tion became increasingly indistinct at higher fluence lev-
els of 10%*n/m? (E>1MeV) as seen in Fig. 9. It could
be supposed that at these fluence levels the effect of car-
bon addition becomes relatively small, because the radi-
ation hardening and the chromium depletion due to the
radiation-induced segregation (RIS) nearly saturate re-
gardless of carbon addition. It is likely that other factors
are affecting the IASCC behavior which are more essen-
tial at higher fluence levels. As for these other factors,
such as the dislocation channeling, the decreasing of the
grain boundary binding energy by the hydrogen, the sta-
bility of the austenitic phase, etc., are related with the
TASCC initiation. Therefore, it is important to investi-
gate the mechanisms considering not only the change of
the composition in the grain boundary, the increasing of
the strength, but also the local strength change such as
the dislocation channeling and the interaction with the
corrosion environment.

The importance of molybdenum on TASCC has been
suggested(18(19),  We clarified this by means of post-
irradiation SSRT experiments of the alloy added with
molybdenum@4)-(16),  The effect of molybdenum addi-
tion to suppress IASCC was remarkably large, though it
gradually decreased at higher fluence levels above about
2x10%°n/m? (E>1MeV) according to our database
analysis as seen in Fig. 8. The tensile strength and
the elongation to fracture are plotted separately against
fast neutron fluence for type 304 and 316 alloys in
Fig. 11 to confirm the effect of molybdenum. As seen
in Fig. 11, however, the addition of molybdenum has no
marked influence on mechanical properties after irradi-
ation, though type 316 alloys show a little lower ten-
sile strength and higher elongation to fracture compared
with those of type 304 alloys. It is obvious that in the
case of SCC, due to thermal sensitization, the addition
of molybdenum is very effective to mitigate SCC. This is
considered to be true because molybdenum stabilizes a
passive film formed on stainless steels. A similar mech-
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Fig. 11 Effect of molybdenum addition on mechanical prop-
erties

Elongation to fracture

anism can be suggested for TASCC, because the addi-
tion of molybdenum decreased the number density of the
Frank loops as Miwa et al. reported(29). The reduction
of RIS at GBs is not expected to occur.

In BWRs, the fast neutron fluence on core shroud at
the end-of-life is estimated to be about 2x10%°n/m?.
The present results from post irradiation SSRT and from
database analysis support the effectiveness of replace-
ment of type 304 by type 316L alloys. At lower neutron
fluence levels, the reduction of carbon content may cause
an enhancement of IASCC of type 304 alloys.

2. Crack Growth Data Analysis

The data analysis was performed based on the knowl-
edge about the factors controlling SCC. In Fig. 12, all
the data of SCC growth rate da/dt at 561K for unirra-
diated and irradiated type 304 and 316 alloys compiled
into the JMPD from the literature are plotted against
stress intensity factor, K. The data including the ir-
radiated data are seen to scatter over a wide range of
crack growth rate making it difficult to deduce the ef-
fect of radiation on da/dt. Therefore, the data analysis
was hereafter carried out for sensitized type 304 and 316
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tivity

alloys including the irradiated data. Suzuki et al.?¥ re-
ported that the crack growth rate of SCC was affected
by specimen thickness. They observed that the thicker
specimens showed lower crack growth rates for sensitized
304 SS. Though the size effect of the SCC growth rate
is one of the key factors of the SCC growth behavior,
we cannot extract the size effect on SCC growth rate for
the specimens in this database analysis, because of in-
adequate data on SCC growth for 1/4TCT specimens.
Most of the SCC growth data are for 1TCT specimens
in JMPD.

Figure 13 shows the relationship between da/dt and
electrical conductivity of the water. The data are clas-
sified into three groups by the level of dissolved oxygen
and alloy type. The SCC growth rate da/dt in lower DO
environment is found to be lower than that in higher DO
environment for type 304 alloys. The rate for type 316
alloys is lower than that for type 304 alloys under the
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same DO condition.

Since the DO content in high temperature water is an
essential factor for SCC growth rate, all data are classi-
fied into three groups by the level of DO content and alloy
type on da/dt-K relationship in Fig. 14. A tendency ob-
served is that the SCC growth rate of both type 304 and
316 alloys tested in lower DO environment is lower than
that in higher DO environment in Fig. 14. It is difficult
to deduce any relation between type 304 and 316 alloys
regarding da/dt-K relationship under lower DO condi-
tion, because the data are scattered over a wide range of
da/dt through the K for type 304 alloys.

In Fig. 15, therefore, the rates from type 304 alloys
are plotted separately to confirm the effect of dissolved
hydrogen (DH) on the da/dt-K relationship. The range
of DH is from 50 to 500 ppb for BWR condition in Fig. 15.
As shown in Fig. 15, the rates in lower DO and DH envi-
ronments show lower values compared with those under
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normal DO environments. This can be attributed to the
DH addition.

Regarding utilization of the database, it is important
to confirm the heat treatment conditions and the de-
tailed experimental conditions etc., of the materials, be-
fore narrowing the data and making a comparison with
the experimental data. Otherwise it may well be that
users will judge negatively the new experimental results.

The future subjects would be those to get and store
sufficient reliable data for TASCC susceptibility and SCC
crack growth for irradiated type 304 and 316 alloys under
sufficiently controlled high temperature water condition
in the JMPD, because it is important to resolve clearly
the mechanism of TASCC by using both PIEs results in-
cluding microstructural analyses and reliable database.

V1. Conclusions

The Japan Atomic Energy Research Institute Mate-
rial Performance Databse (JMPD) has been developed
with attention paid to substantial user-friendliness of the
system. The present status of the system and some tri-
als of application utilization of the system on the issues
relating to irradiation-assisted stress corrosion cracking
(IASCC) are described. From the analysis of the IASCC
data in JMPD based on the knowledge derived from our
results of the post-irradiation examinations (PIEs), the
following conclusions are obtained:

-Slow strain rate cracking (SSRT) data analysis

(1) By means of the combination of the post irradia-
tion SSRT and database analysis, the dependence
of IASCC susceptibilities on alloy composition, neu-
tron fluence and dissolved oxygen level could be
drawn.

-SCC growth rate data analysis

(2) Crack growth rate in high temperature water con-
taining lower levels of dissolved oxygen (DO) and
electrical conductivity is low under the same stress
intensity factor. .

(3) Addition of hydrogen to normal DO environments
remarkably suppresses the crack growth rate.
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