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there is no yttrium in the grains body of the matrix phase (its concentration is less than detection limit of 
about 0.1 at. %). The main amount of yttrium is concentrated at grain boundaries or in precipitations. These 
precipitations are yttrium oxides. Such yttrium distribution is associated with its low solubility in iron and, as 
a consequence, in the matrix phase [5].

Ta b l e  2
Nominal and measured compositions of FeCrAl alloys # 3–5

Sample 
Concentration, wt. %

Fe Cr Al
Other elements

Y Mo Zr

# 3 (ingot):
nominal
measured

Bal.
Bal.

21.0
21.84 ± 0.1

6.0
6.07 ± 0.05

1.0
0.83

–
–

–
–

# 4 (ingot):
nominal
measured

Bal.
Bal.

21.0
21.82 ± 0.05

6.0
5.35 ± 0.05

1.0
0.53 ± 0.03

2.0
2.58 ± 0.05

–
–

# 5 (ingot):
nominal
measured

Bal.
Bal.

23.0
23.86 ± 0.19

9.0
8.55 ± 0.13

1.0
0.66 ± 0.02

2.0
2.07 ± 0.01

2.0
1.87 ± 0.16

SEM examination of the FeCrAl alloys targets (# 3 and 4) exposed to the 500 eV hydrogen plasmas 
has revealed that only already described well-known topographical structures are observed on the surfaces 
(fig. 2, a  –  c). Spectra 1 and 2 were taken on the surface of FeCrAl after sputtering, where spectrum 1 was taken 
in the middle of the grain and spectrum 2 from precipitate at the grain boundary (table in fig. 2). Comparison 
of the compositions from these spectra had shown that the aluminum oxide preferential located in grain and 
yttrium oxide at the grain boundary. Molybdenum is practically uniformly distributed in the main matrix phase 
on a sputtered surface.

Fig. 2. SEM images of the surface of FeCrAl doped with yttrium + molybdenum after sputtering (a),  
detail of the surface with cracks along grain boundaries (b) and precipitates (c)  

and the EDS analyses from the points marked in the images (b, c)

Element
Concentration, wt. %

Spectrum 1 Spectrum 2

Al 5.57 2.14
Cr 21.67 7.77
Fe Bal. Bal.
Mo 2.48 –
Y – 48.33
O 1.62 16.33


