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ABSTRACT: The work aims to increase the high-temperature resistance of FeCrAl coating against salt solution erosion by
improving its surface microstructure. The FeCrAl coating with 25.5% Cr, 5.5% Al and rest Fe was prepared on 45 carbon steel
by arc spraying method, and then treated once by HCPEB with the pulse width of 200 ps and energy density of 20, 25, 30 and
40 J/em? respectively. The morphology of FeCrAl coating before and after HCPEB treatment was studied by optical microscopy
(OM) and scanning electron microscopy (SEM). The distribution of alloying elements as Fe, Cr, Al and O in the modified
surface layer was measured with electron probe micro-analyzer (EPMA). The phase composition was analyzed by X-ray
diffractometry (XRD). The high-temperature erosion resistance of FeCrAl coating was tested in saturated solution of Na,SO,
and K,SOy as the erosion medium at 650 ‘C and the erosion morphology was analyzed. After HCPEB treatment, the surface
layer of FeCrAl coating was remelted and the rough and loose surface became smooth and dense. Many bulged nodules
composed of Fe-Cr column grains were formed on the modified surface. The agglomeration of Al element was observed at the
surface of bulged nodules and the concave parts around. With the increasing energy density of HCPEB treatment, the size of
nodules became larger. Moreover, the content of Fe,O; phase decreased in the surface layer of FeCrAl coating with the more
a-Al,O3 phase formed contrarily. After the 120 hours high temperature erosion tests, the weight gain of as-sprayed FeCrAl
coating was 63.8 mg/cm? and that of HCPEB treated sample with 20 J/cm” was 51 mg/cm®. The high temperature erosion weight
gain of FeCrAl coating treated by HCPEB with pulse width of 200 ps and energy density of 20 J/em? is reduced by 20%
compared with the original coating, while the application of HCPEB treatment with excessive high energy density deteriorates
the surface microstructure and high temperature erosion resistance of FeCrAl coating.
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Fig.1 Morphologies of arc-sprayed FeCrAl coating: a) surface SEM image; b) cross-section OM image
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Fig.2 SEM images showing surface morphology of HCPEB-treated FeCrAl coatings



F49% 5

MR SR bk oh B 7 SRR T et FeCrAl VR JZ 0 8 S 4 2 R it i YR 88 ioh M RE TF 5T - 203 -

ALIES], 2 HCPEB ACFHJS, JRIAMRJZE M AR B
WA PR 255 F4  A8 A AER T RS, R TR AR AR B
T, R E DS TR R A B
FHRE =2 B A3 i, T i 25 0 RO g k. %
TR TR 2 S LR B2 Ak s ), OB 5 SR o T
YErR I L% e

& 3 % HCPEB AL FeCrAl )2 #0144
B, nTLEN, WEREE LA R ERE, BRA

¢ 30 J/em?

LB AR Z5 0, A 2 0] LR 2 IR BN
P PR AR B EOR AR LS, RTE S5 TR )2
A B 7 RS . 5 R MEMAL A5 R —2, BRIk
Iy R A AR RN 2 R B R S Bl A ST TR R R
FERYIEINTT AR K . XFI 20 Jem? Ab BT, Fimskr: )2
RS (B 3a), MEEREEHNE] 40 Jem® BT,
PhAER A R I N RIZ R, WG B
BARZNHEGE B, & 3d iR

€13 HCPEB SEM#ALHE FeCrAl IR 2 4 HHIE 5
Fig.3 OM images showing cross-section morphology of HCPEB-treated FeCrAl coatings
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Fig.4 EPMA map scanning results showing the element distribution on the cross section of arc-sprayed FeCrAl coating
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Fig.5 EPMA map scanning results showing the element distribution on the cross section of HCPEB-treated
FeCrAl coating with energy density of 25 J/cm?
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Fig.7 Weight increment of arc-sprayed and HCPEB-treated
FeCrAl coatings measured in high-temperature erosion testing
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Fig.8 SEM images showing the surface morphology of arc-sprayed FeCrAl coating and HCPEB-treated sample after high
temperature erosion testing: a) original coating; b) energy density of 20 J/em?; ¢) energy density of 25 J/em?
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