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Fe—Cr—Al alloys are considered as one of the possible replacement of zirconium alloys
for nuclear fuel claddings. The microstructure, phase composition, oxidation resistance,
mechanical properties and cavitation resistance of one commercial and four experimental
Fe—Cr—Al alloys doped with yttrium, molybdenum and zirconium are studied in this work.
All alloys under study have the BCC phase as the main. Alloying with ~ 2 % of zirconium
results in the formation of microstructure consisting of the matrix phase grains and
intergranular eutectic: BCC matrix phase + FCC Laves phase ZrFe,. The highest resistance
to oxidation in air at temperature of 1300°C is observed in the alloy doped with yttrium
and molybdenum. Microhardness, nanohardness and yield strength have close values for all
alloys except for the Zr-doped alloy which has significantly higher values of these parame-
ters. The Fe—-Cr—Al alloy doped by Y, Mo and Zr is the most cavitation resistant one.

Keywords: Fe-Cr—Al alloy, structure, oxidation resistance, cavitation, phase composition.

Cnnasel Ha ocHOBe Fe—Cr—Al paccmaTpupaioTCcd, Kak OAWH M3 BO3MOMKHEIX BAPUAHTOB
3aMeHbl [MPKOHHEBBIX CILIABOB JJId 000JOYEK ANEePHOrO ToILIMBa. VcciaemoBaHBI MHKPO-
CTPYKTYpPAa, (pas3oBbIA COCTAaB, CTOMKOCTh K OKHMCJIEHUIO, MEXaHNYECKLEe CBOMCTBA U KABUTAI[U-
OHHAA CTOMKOCTDH IIPOMBIIIJIEHHOIO X UeThHIPeX SKCIEPUMEHTAJLHBLIX CIIJIABOB HA OCHOBE CIUC-
Tembl Fe—Cr—Al, merupoBaHHBIX UTTpHEM, MOJAUOAeHOM M mupKoHmeM. OCHOBY BCEX HMCCJIEHO-
BaHHBIX cmiaaBoB cocrasiader OIIK dasa. Jleruposanme ~ 2 % NUPKOHUA IPUBOLUT K
GOpPMUPOBAHUIO B CILJIaBe MUKPOCTPYKTYPBI, cocrosdAmieil us sepen marpuunoit OILIK daser u
me:xsepenHoit apTekTuRU — OLIK MaTpuunas dasa + I'LIK dasa Jlaseca ZrFe,. Han6onsirei
CTOMKOCTHIO K OKMCJEHMIO Ha Bosxyxe npu temneparype 1300°C obaamaer cmias, JIErHpo-
BAHHBLIM HUTTPUEM U MOaubLeHOM. MUKPOTBEPIOCTh, HAHOTBEPAOCTD U IIPEAes] TEeKY4YeCTH Ha
coKaTHe AJs CIJABOB OJMBKH, 34 HCKIIOUEHMEM CIJIABA, JEeTMPOBAHHOTO IUPKOHUEM, Y
KOTOPOT'0 3TH XapPaKTEePHUCTUKMU CYIIeCTBEHHO Bbiiie. Haubosee CTOUKUM K BO3IeHCTBUIO
Kasutanny apagerca cimas Fe—Cr—Al meruposarnmiic Y, Mo u Zr.

CrpykTypa, MexaHiUHI XapaKTepUCTHUKH, CTIHKiCTh 0 OKMCJEeHHS Ta KapBitaiii cmiaaris
Ha ocHoBi Fe-Cr-Al. I.B.Koanodiii, B.A.Biroyc, M.O.Bopmuuyvka, P.JI.Bacunreuko,
B.M.Boesodin, B.I.Koganenro, O.C.Kynpin, B.I'Mapinin, B.J].Oeuapenro, I'.IO.Pocmosa,
I1.1.Cmoes, M. A.Tuxonogcvruit, I'M.Tonrmauwosa, O.C.Topmixra.

CmaBu Ha ocHOBI Fe—Cr—Al posraggamoTbes K OZVH 3 MOMKAUBAX BapiaHTIB saMiHmM Immp-
KOHi€BUX cCILIaBiB g OOGOJOHOK sAAepHOro manumsa. JOCHiIKeHO MiKpOCTPYKTYpy, (hasoBuit
CKJIAJ, CTIMKiCTb 10 OKMCJEHHS, MEXaHIYHI BJIACTHBOCTI Ta KaBiTallifiHy CTIHKiCcThL IPOMUCIOBO-
ro i 4OoTHPLOX EeKCIIePHMMEHTAJIBLHNX cIaaBiB Ha ocHOBL cmeremm Fe—Cr—Al, smerosammx irpiem,
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moaibaenoM i mupkroniem. OcHOBY Beix mocaimskxenmx cmiaiB cranoButs OLIK dasa. Jlery-
BaHHA ~ 2 % NIUPKOHII0 TPpM3BOAUTH M0 (GOPMYBAHHSA y CIJIABI MiKPOCTPYKTYpH, IO CKJIa-
maeTbea 3 3epen MatpuuHoi OIIK daswm i miksepennoi eprekTuryu — OIIK marpuuna dasa +
T'IK dasa Jlaseca ZrFe,. Hafibinpmy crifikicTs 10 oKuciIeHHs Ha ToBiTpi mpu TemmepaTypi
1300°C mae cuaas, JgeroBaHuil irpiem i momiGpemom. Mikporsepaicrs, HaHOTBepaicTh i
Me)Ka IJIMHHOCTI HA CTHCHEHHS [IJid CILIaBiB O0au3bKi, 32 BUHSTKOM CILIABY, JEroBaHOT'O
HUPKOHiEM, Vv SKOr0 Il IOKA3HUKN 3HAUHO BuIle. Haibinbmn cTiiKuM g0 BILIMBY Kapitamii

¢ craB Fe—-Cr—Al meropamuit Y, Mo i Zr.

1. Introduction

After the Fukushima nuclear power plant
accident (March 11, 2011), Fe—Cr—Al-based al-
loys are considered within the ATFC concept
as one of the possible materials for replacing
traditional zirconium alloys for fuel claddings
[1, 2]. These alloys have improved oxidation
resistance (reduced hydrogen generation) and
higher strength compared to existing Zr-based
alloys, at least up to a temperature of
1300°C. Both of these properties are neces-
sary to increase the fuel stability to accident
situations and might facilitate for increasing
the response time in the accident with loss of
coolant (LOCA condition) [3]. Specific fea-
tures of the Fe—Cr—Al-based alloys are the for-
mation of a thin alumina protective film at
high-temperature tests in water vapor [4] and
high corrosion resistance under close to nor-
mal operation conditions due to the formation
of a spinel film of chromium and iron oxides
[5]. Once more advantage of these alloys, in
comparison to the corrosion-resistant austeni-
tic steels, is the absence of nickel, which is
undesirable element in materials for thermal
neutron reactors [6]. These alloys also satisfy
the requirements for fuel cladding materials
by the complex of neutron-physical charac-
teristics and radiation resistance [7, 8]. Also,
the Fe-Cr—Al-based alloys can be used as a
protective coating on zirconium-based fuel
claddings [9]. In normal reactor operation
conditions, the fuel claddings are also un-
dergo different types of mechanical wear
(abrasion and micro-shock damage) which can
lead to violation of their integrity and radio-
active products leakage [10-12]. Mechanical
wear resistance of the material depends on
composition, structural-phase state and physi-
cal-mechanical properties. It was experimen-
tally shown [11] that the wear resistance of the
Fe—Cr—Al alloy is comparable to that of a zirco-
nium-based alloy. But no data on the micro-
shock resistance (cavitation) of Fe—Cr—Al and
Zr-based alloys are known to the authors.

The aim of this work is to study the influ-
ence of doping elements (Y, Mo, and Zr) on
the structure, oxidation resistance, and
physical-mechanical properties of the
Fe—-Cr—Al-based alloys.
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2. Experimental

Six alloys were selected as materials for
the study (No.1-6); two of them (No. 1, 2)
were commercial alloys Kanthal Al:

1) No.1 — Kanthal Al (commercial
alloy);

2) No. 2 — remelted Kanthal Al alloy;

3) No. 3 — 72.5Fe-21Cr-6AI-0.5Y;

4) No. 4 — 72Fe-21Cr-6AI-1Y;

5) No. 5 — 70Fe—21Cr-6Al-1Y-2Mo;

6) No. 6 — 63Fe—Cr-9AI-1Y-2Mo-2Zr.

The sample No. 1 (a round bar of 20 mm
in diameter) was in the initial (as delivered)
state; the sample No. 2 was the similar rod
remelted by the argon-arc method and
casted into a cylindrical copper mold of
10 mm in diameter. The experimental alloys
No. 3-6 were melted under the same condi-
tions. High purity metals were used as the
raw materials (armco iron, aluminum
99.99 %, electrolytic chromium 99.99 %,
molybdenum 99.9 %, zirconium 99.9 %,
and metallic yttrium 99 %). At least five
melting with turning over at each remelting
were performed to improve the chemical ho-
mogeneity of the ingots. The final solidified
ingots were cylindrical bars with a diameter
of 10 mm and height of 30 mm, weighing
= 30 grams.

The density of the samples was measured
pycnometrically. Microstructure was charac-
terized using a scanning electron micro-
scope JSM-T001F equipped with an Oxford
Link ISIS 300 EDX attachment. The crystal-
line structure and phase composition were
studied wusing an X-Ray diffractometer
DRON-2.0 with Co—Ka radiation and a Fe
selective filter.

The effect of alloys composition on their
high-temperature oxidation resistance was
studied by annealing in a furnace in air at
atmospheric pressure and a temperature of
T =1300°C for 3 h. After oxidation, the
samples were weighted with laboratory
scales VLR-20 with an accuracy of
+0.015 mg.

The microhardness of the alloys was
measured using a Leco LM700AT micro-
hardness tester with a Vickers diamond in-
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Table 1. Chemical composition of alloys

Sample No. Concentration, wt %
Fe Cr Al Other elements
1 (initial bar) bal. 22.65 4.04 Si — 0.53 Ti — 0.21 Mn — 0.28
Ni — 0.13
2 (ingot) bal. 22.52 4.06 Si — 0.58 Ti — 0.22 Mn — 0.29
3 (ingot) 72.34 21.85 5.68 Y — 0.18
4 (ingot) 71.26 21.84 6.07 Y — 0.83
5 (ingot) 69.72 21.82 5.85 Y — 0.53 Mo — 2.58
6 (ingot) 62.99 23.86 8.55 Y — 0.66 Mo — 2.07 Zr — 1.87

denter under a load of 200 g. Nano-hard-
ness and Young’s modulus of the alloys
were measured according to the Oliver and
Pharr method [13] with a Nano Indenter
G200 instrument (Agilent Technologies)
with a Berkovich diamond indenter at the
penetration depth of 200 nm. Compressive
yield strength (op) measurements were car-
ried out using a universal testing machine
1958 U10-1 with a deformation rate of
0.17 mm/min at room temperature.

To obtain data on the strength charac-
teristics of the alloys under microshock
loading, the cavitation surface loading
method (ASTM G32 standard) was used. In
this case, the surface of the samples under
the influence of cavitating voids is sub-
jected to high loading rates localized in
small areas, and high repeatability of the
results is ensured. The resulting stresses
can be comparable with the tensile strength
of the material, and concentrated in areas
close to the dimensions of structural compo-
nents. A stand developed at NSC KIPT [14]
was used in the experiments to determine
the cavitation resistance of the alloys. In
this stand, a cavitation zone was formed
under the end of the exponential ultrasonic
emitter (frequency f= 2111 kHz, magni-
tude is 30£1 um) in distilled water over the
surface of the sample. Mass loss of the sam-
ples after the cavitation exposure was meas-
ured with the laboratory scale VLR-20 with
an accuracy of £0.015 mg.

The experimental data were presented in
the form of kinetic curves, which are char-
acterized by the presence of two areas: the
initial area, when the fracture is small, and
the area with the maximum quasi-constant
speed. From the kinetic curves, the average
mass destruction rates (Vg) of the alloys
were determined.
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3. Results and discussion

3.1Microstructure and chemical composi-
tion of alloys

Chemical composition of the alloys was
determined by EDX analysis as shown in
Table 1. The measured composition of the
Kanthal Al alloy (for the samples No. 1, 2)
was compared to GOST 10994-74 data [15].

Analysis of the data presented in Table 1
allows making the following conclusions:

— Element concentrations in the commer-
cial alloy comply with GOST, except for alu-
minum which amount are noticeably lower
than the GOST requirements.

— The composition of the bars after the
arc remelting the commercial alloy remains
practically unchanged.

— After melting the raw metals, a re-
duced concentration of aluminum and yt-
trium is observed in the ingots compared to
the nominal composition (except for the
sample No. 8). This may be due to the tran-
sition of these elements into slag after mul-
tiple remelting as a result of their interac-
tion with residual oxygen.

A slight excess of the chromium concen-
tration in the ingots No. 3—6 is a conse-
quence of the fact that the amount of me-
tallic chromium was calculated higher than
nominal (by about 0.5 %) taking into ac-
count its evaporation; as well, the concen-
trations of aluminum and yttrium decrease
as noted above. It should be noted that ele-
ment concentrations in Table 1 were deter-
mined by scanning over a sufficiently large
area (about 1 mm2). Microstructure analysis
and chemical analysis at individual "points”
(size of 5—10 pm?) showed that aluminum,
chromium, silicon, manganese, nickel and
molybdenum were fairly uniform distrib-
uted in the main matrix phase. In other
words, these elements form substitutional
solid solutions with iron; this is consistent
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b) = P — Concentration
wt.% | at.%
Al 3.60 6.81
Si 0.63 1.14
P 1.54 2.53
Ti 12.60 | 13.43
Cr 21.89 | 21.48
Fe 59.75 | 54.60

Fig. 1. Image (a) and chemical composition
(b) of titanium-containing precipitation in
sample No. 1.

with the known phase diagrams of iron-
based binary systems [16].

At the same time, titanium in the com-
mercial alloys (samples No. 1, 2) is distrib-
uted very unevenly. The matrix phase con-
tains 2-3 times less titanium (0.06-
0.13 %) than in the whole sample. The rest
amount of the titanium is concentrated in
precipitations (Fig. 1) which also contain a
significant amount of phosphorus. It should
be noted that the precipitation sizes are sig-
nificantly smaller than the size of the zone
excited by the electron beam; therefore, the
composition of the precipitations is deter-
mined qualitatively. Apparently, the bind-
ing of titanium with phosphorus which is
usually located at grain boundaries in the
concentration up to 0.03 % in Kanthal Al
alloy, has a positive effect on mechanical
properties of the alloy. The microstructure
of the commercial alloy is typical for a re-
crystallized material with a grain size
> 100 um (Fig. 2a). The ingot from this
alloy has approximately the same micro-
structure (Fig. 2b), but with a larger grain
size (up to 1 mm).

The samples (ingots) No. 8—5 have an an-
isotropic coarse-grained microstructure
(grain size near several mm), wherein the
grains are elongated in the direction of heat
sink. The yttrium distribution in the ingots
is of greatest interest. Microanalysis
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500 mkm /-

Fig. 2. Microstructure of commercial Kanthal
Al alloy: a — initial (No. 1); b — after re-
melting (No. 2).

showed that there is no yttrium in the
grains body of the matrix phase (its concen-
tration is less than the detection limit of
about 0.1 at %). The main amount of yt-
trium is concentrated at grain boundaries or
in precipitations (Fig. 3a). These precipita-
tions are yttrium oxides (Fig. 38b, spec-
trum 2). This yttrium distribution is due to
its low solubility in iron and, as a conse-
quence, in the matrix phase [16].

A significant change in the microstruc-
ture is observed in the sample No. 6 (Zr
doped). Firstly, grain refinement takes
place; and secondly, the eutectic component
appears at the grain boundaries (Fig. 4). As
in the case of yttrium, the concentration of
zirconium in the matrix phase is below the
detection limit due to its low solubility in
iron [16]. The zirconium concentration in
the eutectic is 15.2+1.2 % (average value
over several measurements), which is close
to eutectic concentration in a binary system
Fe-Zr [17]. Average values of other element
concentrations in the eutectic are:
9.0+£0.3 % of Al, 13.910.16 % of Cr,
4.9610.45 % of Y, and 1.5£0.05 % of Mo.

Functional materials, 27, 1, 2020
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+
Spectra 1

ek

Spectra 2

b) Concentration
Element Spectra 1 Spectra 2
Wt% | at% | wt.% | at%
Al 718 | 1429 | 214 | 3.52
Cr 15.47 | 1597 | 7.77 | 6.64
Fe 64.41 | 61.92 | 256,53 | 20.33
Y 1295 | 782 | 48.23 | 2412
O - - 16.33 | 45.39
Summary 100 100

Fig. 3. Microstructure of the alloy No. 4 (a),
element concentrations at grain boundaries
(b, Spectrum 1) and composition of oxide pre-
cipitation (b, Spectrum 2).

Thus, almost all Zr and Y are concentrated
in the eutectic; Cr is near uniformly distrib-
uted between the matrix phase and eutectic,
although its concentration in the eutectic is
2 times lower than in the matrix phase.

3.2. Phase composition and crystal struc-
ture of alloys

According to XRD analysis (Fig. ba,
Table 2), the samples No. 1-5 are single-
phase BCC alloys (within the detection
limit). The lattice parameter of the BCC
phase increases with increasing the content
of doping elements. There is an additional
peak on the diffraction pattern of the sam-
ple No. 6, which, most likely, corresponds

Table 2. Phase composition and lattice pa-
rameters of phases in samples No.1-No.6

No. Phase Lattice parameters, A
1 BCC 2.8832
2 BCC 2.8835
3 BCC 2.8871
4 BCC 2.8897
5 BCC 2.8914
6 BCC 2.8966
ZrFe, 7.03

Functional materials, 27, 1, 2020

Element Concentration

wt% | at%

Al 9.35 18.80

Cr 13.77 | 14.37

Fe 55.82 | 54.25

Y 5.50 3.36

Zr 14.09 8.38

Mo 1.47 0.83
Summary | 100.00

Fig. 4. Microstructure (a) and chemical com-
position of intergranular eutectic (b) in sam-

ple No. 6.
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Fig. 5. Diffraction patterns of Fe—Cr-Al al-
loys before (a) and after (b) air oxidation at
T = 1300°C for 8 h.
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Fig. 6. The mass gains in Fe—Cr—Al samples
after oxidation in air at T' = 1300°C for 3 h.

to ZrFe, Laves phase. This is consistent
with the Fe-Zr phase diagram where ZrFe,
is the second phase in the iron-rich eutectic.

3.3.High-temperature oxidation resistance

The test results on high-temperature
(T = 1300°C) oxidation resistance of the
samples are shown in Fig. 6.

After the high-temperature tests, the
samples of all compositions showed the mass
gain without shedding (peeling) of a dense
dark-gray oxide film. The lowest mass gain
(0.3 mg/cm?) was observed for the samples
doped by molybdenum, and the highest gain
(7.2 mg/cm?) — for the samples doped by
zirconium. This behavior of the alloys dur-
ing oxidation is a result of the formation of
oxide layers with different phase composi-
tions on their surface (Fig. 5b). In the dif-
fraction patterns of all the samples after
oxidation, the BCC phase and alumina
Al,O3—a were identified (Fig. 5b, Table 3).

Lattice parameters of the BCC phase
after oxidation are slightly less than in the

Table 3. Phase composition of surface lay-
ers of samples after oxidation

No Phase Lattice parameters, A
1 BCC 2.8809
AlLO,—a a=4.780, ¢ = 13.034
2 BCC 2.8812
AlL,O.—o a=4.787, ¢ = 13.037
3 BCC 2.8869
AlL,O.—a a=4.796, ¢ = 13.040
4 BCC 2.8877
AlLO.—a a=4.789, ¢ = 13.053
5 BCC 2.8909
AlLO,—a a=4.796, ¢ = 13.032
6 BCC 2.8896
AlLO,—a a=4.784, ¢ = 13.055
Fe,O,—a a = 5.007, ¢ = 13.669
ZrO,—t a=38.64, c=5.25

initial state, however, a tendency to in-
crease with increasing the doping elements
content is observed. The decrease in the lat-
tice parameters of the BCC phase is prob-
ably due to the decrease in the aluminum
concentration in the surface layer as a result
of its transition to alumina. The lowest high-
temperature oxidation resistance is found in
the sample No. 6. The diffraction pattern of
this sample clearly shows the presence of iron
oxide Fe,O3—a and tetragonal zirconia ZrO,—t
along with above phases.

3.4. Mechanical properties of alloys

Data on mechanical properties of the in-
vestigated alloys are given in Table 4. It
can be seen that doping the Fe—Cr—Al alloy
with various chemical elements changes its
mechanical and wear-resistant properties.

Table 4. Mechanical properties of Fe—Cr—Al-based alloys (p is density, H is nano-hardness, E is
Young’s modulus, H2% is microhardness with a load of 200 g, Oy is compressive yield strength,
Vg is speed of cavitation damage)

Sample Mechanical properties
p, g/cm3 | H, GPa | E, GPa H/E H3/E2, H2%0, GPa o V102,
GPa kg/mm? | mm3/h
1 6.8 3.6 230.6 0.016 8.8.1074 2.35 60.2 9.7
2 7.13 3.7 218.7 0.017 1.1.10°8 2.40 53.4 19.6
3 7.2 3.3 220.6 0.015 7.4.1074 2.22 44.2 18.8
4 6.82 3.4 217.5 0.016 8.83.10°4 2.45 55.7 -
5 6.93 3.7 219.4 0.017 1.1.10°8 2.51 54.5 27.3
6 6.56 4.9 215.6 0.023 2.5.10°3 3.42 97.6 4.57
84 Functional materials, 27, 1, 2020
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Fig. 7. Mass loss versus time of cavitation
effect. 1—6 are the samples numbers in Table
1; 7 — Zr-1Nb, 8 — Zr-2.5Nb.

Parameters H/E and H3/E? are used to as-
sess the wear-resistance and plastic defor-
mation resistance of the materials, respec-
tively [18, 19].

Nano-hardness, Young’s modulus, micro-
hardness and compressive yield strength are
reduced for alloys, doped only by Y (No. 3, 4).
Additional Mo doping (sample No. 5) leads
to increasing nano-hardness and microhard-
ness. Simultaneous Y, Mo, and Zr doping
(No. 6) results in increase of all the me-
chanical properties of the alloy; moreover,
in this case, the H/E and H3/E?2 parameters
are the highest for all the studied samples.

Kinetic curves of cavitation damage of
the studied Fe—Cr-Al alloys in comparison
with Zr-1Nb and Zr-2.5Nb zirconium alloys
are shown in Fig. 7.

Analysis of the data presented in Fig. 7
shows that the sample No. 6 (doped by Y,
Mo and Zr) is the most resistant to mi-
croshock loading under cavitation. The av-
erage rate of its destruction is 2.5 and
1.9 times less than that among Zr—1Nb and
Zr-2 5Nb zirconium alloys, respectively.

4. Conclusions

The microstructure, phase composition,
oxidation resistance, mechanical properties
and cavitation resistance of commercial and
four experimental Fe—Cr—Al-based alloys
doped by Y, Mo and Zr were investigated.
The research results suggest the following
conclusions:

— The main phase in the commercial Kan-
thal Al alloy and experimental alloys is the
BCC phase (substitutional solid solution).
Silicon, manganese, and nickel, observed in
the commercial alloy, are uniformly distrib-

Functional materials, 27, 1, 2020

uted in the BCC phase. Molybdenum doped
into the experimental Fe-Cr-Al alloys in
amount of 2 % behaves in the same way. At
the same time, titanium in the commercial
alloy is distributed very unevenly. The ma-
trix BCC phase contains 2—8 times less tita-
nium (0.06-0.13 %) than the whole sample.
The rest amount of titanium is concentrated
in precipitations which also contain a sig-
nificant amount of phosphorus. A similar
non-uniform distribution is observed for yt-
trium in the solid solution which contains
no more than 0.1 % yttrium. The rest
amount of yttrium is concentrated at grain
boundaries and oxide precipitations. In this
case yttrium doping leads to a noticeable
grain refinement of the as-cast alloys.

— Doping with ~2 % Zr results in the
formation of microstructure which consists
of the matrix phase grains and intergranu-
lar eutectic: BCC matrix phase + FCC Laves
phase ZrFe,. The main amount of yttrium
and zirconium is concentrated in the eutec-
tic (probably in the Laves phase).

— The highest resistance to oxidation in
air at 1300°C is observed in the alloy with
the Fe-21 %Cr—6 %Al-1 %Y-2 %Mo composi-
tion. Corrosion resistance sharply decreases
upon doping with zirconium, apparently, as
a result of the formation of iron oxide
Fe,O3—0 and zirconium oxide ZrO,—¢ in the
surface, in addition to alumina Al,Os-a,
layer, which is characteristic for all alloys.

— Values of microhardness, nano-hard-
ness and compressive yield strength are
similar for all the alloys, except for the Zr
doped alloy for which these values are sig-
nificantly higher.

— Cavitation resistance of studied alloys is
highly dependent on alloying elements. The
most resistant to microshock loading under
cavitation is alloy, doped by Y, Mo and Zr.

— Since the strength characteristics of
the Fe—Cr—Al-based alloys are no worse than
those of zirconium alloys, the most impor-
tant characteristic for using these alloys as
reactor materials is their resistance to high
temperature oxidation. Proceeding from
this alloy No. 5 (doped with Y and Mo) is
the most promising alloy among all studied
in this research.
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