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the sample in the initial state. The surface morphology is developed due to generation of grooves along grain 
boundaries, macro and micro cracks and intragranular pits due to the sputtering of precipitates. The chemical 
compositions for each alloy are specified in the table 1. It should be noted that elements concentration given in 
the table as «unirradiated» and «sputtered» was determined by scanning over a sufficiently large area (about 
1 mm2  ) and as «precipitate» at individual «points» (size of 5 –10 mm2 ).

Heavily etched sections of grain boundaries (indicated by arrows in fig. 1, d ) of remelted FeCrAl (samples 
# 2) contains 2–3 times more titanium (∼ 0.6 wt. %) and silicon (∼ 2.4 wt. %) than all over the sample. The con-
centration Fe, Cr and Al practically does not change during the process of sputtering compared to the initial 
composition.

Ta b l e  1
Typical nominal and measured compositions and after sputtering  

of as-received and remelted FeCrAl alloys exposed to hydrogen plasma

Sample
Concentration, wt. %

Fe Cr Al
Other elements

Si Ti Mn Ni

# 1. Initial bar (commercial):
nominal
measured (unirradiated)
sputtered

Bal.
Bal.
Bal.

22–24
22.65 ± 0.05
22.62 ± 0.02

5.0 –5.8
4.04 ± 0.02
4.19 ± 0.04

To 0.5
0.53 ± 0.03
0.23 ± 0.06

0.2– 0.5
0.21 ± 0.08
0.55 ± 0.07

To 0.3
0.28 ± 0.06

–

To 0.6
0.13 ± 0.06

–
# 2. Remelted:

nominal
measured (unirradiated)
sputtered
precipitate

Bal.
Bal.
Bal.
Bal.

22–24
22.52 ± 0.07
22.15 ± 0.03
22.51 ± 0.05

5.0 –5.8
4.06 ± 0.05
4.04 ± 0.04
4.26 ± 0.03

To 0.5
0.58 ± 0.03
0.62 ± 0.06
2.42 ± 0.07

0.2–0.5
0.22 ± 0.08

–
0.60 ± 0.07

To 0.3
0.29 ± 0.06

–
–

To 0.6
0.14 ± 0.06

–
–

Samples (ingots) # 3–5 have anisotropic coarse-grained microstructure (grain size near several milli meters), 
wherein some grains are elongated in the direction of heat sink. The chemical composition for alloy # 3–5 
is given in table 2. The yttrium distribution in the ingots is of greatest interest. Microanalysis showed that 

Fig. 1. SEM images of the initial samples surface # 1 (a) and # 2 (b), details of the surface  
after sputtering of commercial (c) and remelted samples (d ).  
The trace from the indenter is also visible in the image (b)


