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Abstract: Concentration solar power (CSP) shows unique advantages in the large-scale development and utilization of
solar energy, but the medium of energy storage and the corrosion resistance of materials have become the limits of
further improvement of power generation efficiency. Fe-Al intermetallic compounds have excellent performance of
high-temperature oxidation and corrosion resistance to molten salt and low cost, thus becoming a candidate material for the
protective coating of molten chloride in the next generation CSP power station. In this paper, the latest research status of
the physical characteristics, preparation technology, high-temperature oxidation and corrosion resistance of Fe-Al coatings
are reviewed. Future research directions and application trends of Fe-Al coatings are proposed, laying a foundation for
further research on the corrosion resistance of molten chloride and promoting the high-efficiency development of CSP
power stations.

Key words: Fe-Al intermetallic; protective coatings; corrosion resistance of molten salt; concentrating solar power

Nov. 2022

VAR Bl A 58 XU H A GROR 1) S it , B g
P50 FF AR 52 30 v BE A, R BH B I & i
A (concentrating solar power, CSP) [H . % £ F& 52 |
i L PR 7 o B R S IR A A A R AR TR R L
K, BOA NS RA AR KRB R AR |

I 75 H #3: 2022-08-22

ESTHE: HIR A & 452 B 08 62 (2022B-475) 5 H i 44 8 fE
R S A 28 00 H (XNY-21A001) 5 1 52 17 B} 4 32
3 R W H (2022CA1011)

PE& 8 v BRYEEY(1986—) , Bl 042, 1. WF 52 I 1) - 1 5 ik J
R I 5. FL G 2 13739375250,
Email: 564957834(@qq.com

BIAEE W (1966—) , T, Bz WF5E 77 0] < S Bk 4 R 45
K A4 R 9 AR FLE - 13679450029,
Email: 46542273(@qq.com

8 K BH RE KBRS T & ) FH v 2R B0 HR 0 R 1) P B,
o 255 B i A S 4 1 R B BB R L R G ROR 11
SR, 2 ik R BH B 2 H ) B ) R A SEGR AR K
Sk ELAIT K FHAE & F 40380 BIF 53 4 A0S P1 OK FH RE O 34
& HLA% R 2R 40 H R A B IR KK 28R
S JEMER S 5K SR L A B AT
1 4 e B2 G s AU B R TR R R BRI L),
R 2R P AE G A& H A A BT Y 40%
KNO;+60%NaNO; 1) — ol =i iR £ & i 2 i H T
TR A SRR G, S 10 230 °C L i A
565 ‘C ety , Al {E 280~560 CHa & T4, fdf i i
R — AT 600 °C |, AR TR R (=) e # Rk
RGBT R (R A0k CSP 38 51 1
H YL BT P A TR SR T 950 °C, fiRIR SR
i M A A o BR ) T HE A8 A 30 B Btk — A R T



(EEIE A )11/2022

BRE4E % Fe-Al 2 B 5 & RS 8 M EH R + 949 .

W KA R, A A e B B B 14 N
(380 C)FNiHh £5.(900 C), Al 7E 400~900 °C [ N £
SEIBAT I B A AR AR m AR AR R
JESE TR R BE AR B/ | IR AR E T R AF B AR
Fepfif i B R ARSI R E G E N &
AL AP T A AN N — R CSP il 1 i
7R FE B A B3 A T, H R A W 9 il 3R
XF A AE 2 o AL I TE 0 R A I S A B R
B8 Tl P A B A B — e A b RE X A Tl
IR BRI G 4, H5 l 2  PH R L 5 42 (Hastel-
loy C-276) #iik JyJ2: CSP HL ¥l fifs # 2 Gt 1Y fe A 4
BhAE XA G A AR B e, B K b BT A i A
F e RS R FHS R F 2 s SR Ak R S
TP BB A B ) S5 A A B LR 3P U 2 A
H 4 2 6 20 0 e R R CSP R GEiE 1T iR JE
A

RSB 98 B, AN 55 B9 7 425 il S AL 30 T b B B
oI Cr 4, TE5 W W fih ) — R
Cr AH (AR A7) 01 3 A4 (B B 5 57 ) =2 TR]E B i) i P
b BAARS PEAR MR R EL R, & Cr AH % i
PRIE 15 #7142 s AR (CrCL) , IF R AR P98
e Cr (¥ Hul e, SHAEE Cr i &R Z AL,
HE— 2L P T s A0 Fe-Al 42 J& [ 46 5 4 B 3L
HAT R A 1T = 8 S Ak B it 8 ok R 7 O e iR A
PR B AR U )2 32 3 )iz M, XF T Fe-Al &
PIRZIESE, BT EZE B ER IR M
AL R A% Tl BELG % 23 46 1o P 4504 14 (B HC AR Ay i
O o AR AP Ak J2 A J Rl A R v i o7 T F 9T A AR
T, AR SCGH S Fe-Al ¥ 2 M99 BUERPE | A5 4
AT R A B S Tk R I BB A S, O N — 2B
R FH AL B B0 H R TE A5 B9 3 18 1 75 Fe-Al IR )2 01
IF 58 AR S DR U J2 70 2 Tl S8 1k 3 o 0 i g ok e
B2 FEIS SE A

1 Fe-Al £ B S YRI Y IR $51E

4 J& [0 1L & ¥ (intermetallic compounds, IMC)J&

fe el 2 Fh KDL A m T R e 5254 T Z B P AL
SR Y Rt/ - STve N [ S 2 Y A i i g A A E
AT TE — 52 0 Bl AR AR T B DA AR B 9 Ry AR 11 1 375
i, HEZREETEFRAESREBRL T 4R
RS R R B LR G MERR AL TN 2L R O
SR A A, )R S T B Y A R Ak A
WAL EA RAF AT A e | T ok B v T 45 4
PRI, I EL A 55 i 0 B R | b I RN R e R, 3R
IR HH R 1 A T R A 0 B ) IR AT oA e R L
AR R OWA Y SR, R SRR R
Wb, BN T A8 RS B IEAT TR B 0 A8 AR v
IS T B = A ST T MR 5 A A, iR
o T 25 KA B R R 2 I A TR A R

DU AR & )8 Ak & W) A Ti-Al,
Ni-Al fil Fe-Al £% , Fe-Al &g L&Y ieHA
ST 45K Fe: Al ANFEE AT i i — R8Ik &
Yy B R, H 3 ZEALHE Fe,Al FeAl Fe;Alg FeAl,,
Fe,Als Fe,Aly; 45 Fe-Al 4 J& [R16 & W1 K = i 4544
FRE FESEBR R, FEHFIE T AR T A R A58 X
UL B2 #H0 E1Y FeAl &4 F1LL DO, AH R F [ Fe;Al
&Y, P B & RNA T 23%~55%.23%~34%
(T2 5007, [ 1(a) i DO; UK Fe, ALibiRgs 1
J& T ST I 45K ks 50N a=b=c=5.789 A, T L)
F AL 4 4 B2 B o-Fe #H A1 4 4> B2 Ay FeAl
P AT R HEBEIE B 1] 1(b) A B2 AU FeAl #Uifg, i 1
A~ Fe JLFH 1A Al B F2H A%, Fe JELF i 4 AR 0 37,
D7 B TR A AL T S R RO B, AR R
K 2.9 AARET Fe,Al {44, B2 % FeAl K L
R SIS R R R LAY R G HAE 1200 C
PAUF & A AHAS | H 218 5 TP R A2 1 a-ALO; AH%fE
JE, ATV A R B4 R S A RN s T SR B v
B A A1 P 2 2 R A A S0
2 Fe-Al REMHIEHAR

B2 DRAP R S — Bl AN AL S A T 2 M B T

1 DO, B H B2 A Fe-Al b4 4 i A 25 #yU18
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Fig.2 Cross-sectional microstructure of the hot-dip aluminized samples'!
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