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Research Progress of Thermal Sprayed Amorphous Alloy Corrosion
Resistant Coating and Its Application in the Protection
of Power Facilities
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Abstract: Due to the uniform structure, excellent corrosion resistance, the amorphous alloy coating material has an important
application value in the protection of power facilities. Amorphous alloy coating material based on thermal spraying is an important
development direction of protection methods for power facilities. Therefore, this paper will present a timely and comprehensive review
by summarizing and sorting out the relevant research papers. Several important amorphous alloy material systems are introduced firstly,
and the preparation methods of amorphous alloy coating materials based on thermal spraying technology are also cited. In addition, a
series of research works on anti-corrosion and anti-erosion performance and mechanism are systematically reviewed. The research
progresses of iron, nickel and aluminum based anti corrosion amorphous materials system are introduced. Finally, the application and
future development of Fe-based and Nickel-based amorphous coating materials prepared by thermal spraying in anti-corrosion of power
facilities are prospected.
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Table 1 Amorphous coating materials with different metallic substrates and their characteristics

[17-21]

Types Typical materials

Characteristics

Fe-Cr-P-C, Fe-Cr-Mo—( C-B)

Fe-based Cost effective, excelled anti corrosion resistance to acid/salt

Fe-Cr-Mo-P-C, Fe-Cr-Si-B—Mn
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Ni-based Excelled in corrosion resistance, slight high cost

Ni-Cr-B-Mo-Fe, Ni-Zr-Ti-Si-Sn
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. Good anti-corrosion resistance and bio-compatibility

Zr-based Zr-Al-Cu-Ni

3%, X Fe-Cr-P-C . Fe-Cr-Mo—( C-B) .Fe-Cr-Mo-P -
C Fe-Cr-Si-B-Mn Z5E i IR JZ 2 H 400 R A9 HLJE ik
PERE
1.2 REERRE

B R R AL P B R SRR E , TR R AR R
JERHEHUAR L 22 &I J2 B2 SO0 S A S AN T T
PRVERE . SR H T RR b A T £ AR B R B B
PRI B RE AR SRR S P o A OB ERR PR RO T RE TR
JZ2 AR R SRR S5 R AR R T B4
WRIZ AN R R IR R R 2 AL Ni-B O Ni-
Cr-B Ni-Cr-B—Mo Ni-Cr-B-Mo-Fe  Ni-Zr-Ti-Si-Sn ZF
EE
1.3 SBEREHH

PRALE S 2 BA AR AR IEEE iR AL
PR v TR b M BE SR A A 5, FTAE N RS 4 BE
HeaSFRIa RN EmRZE ., HiifhEIERS S
LMK H 2.5 mm, HAEMIE SBE S+
HTREREN T2 0, R4 3 3E A S 6
BHIHE Al-Ni-Mn-Fe | AL-Ni-Y—Co %5 |

BEAh  BRHE 5 HEA R 4t HL A AR A it JE o
P, JF A B R A AR AT B T AW B 22
U AHIRZ AN B, S LU R AR S R
AR B a2 AR oA A BRI ] T H it i) B
JE& b7 5 T

2 AR ERER s TR ERTRIE
TS JE b P BB A8 7 1k

BT R Y AT AR A TR R B E R &y
25, FARA R AL S S sl R B R 1w, L 2
BHRBHLUEREAE GG &2, FER& T 2a4E
KIE W VR ( Flame spray ) 2T A EFBEIR (Plasma
spray ) 2 I KK IEIR (HVOF spray) 1 L3k
Mk (Arc spray) ™ HEFEBER (Gun spray) Y 4
H i T2 R 1R A a2 BB R ) 3
S = AN DT, ]SRN

(1) DAL iR 2 AR B L% T0 2R Lo T

M EEREM R HEE £ T &84
Bk I BLRE 1 7 18 T IRV Ak 7 S
JE T ERE M R 7SR L Bk, i i e 3R Y A B
DERC, fifi oA B R AR A BRE ) 5 il R, 2
FRAEHA SWREH TR Z—,

(2) RGBT AR ARG SR 2

TP R 8 e R R o KA IR (AC-
HVAF) 45 A Z X JFAT 1 38 A TR B AR 1 itk
TE AC-HVAF HAR T m R S WEEARHE &, 75
BRI 2 PUIRIE I 7= A 1o T I, 9 A JIURE 4 3 Tk
ST R AL, B S BT SR B R AR SR TR IR 2
AC-HVAF AR ELAG By A KL 7 3803 55 R0 T B2 A1
R R, PTG A R v 3 R ) S A T A 1
A EIAL AR ENERGEREZE, WA TIE
JRBE AP 1 R

(3) AEFIRIZWR S WS B

OGP P AR AR Y J5 A BRI AL 7 v
Z— o BRSO AE AL g ) A H
A B MR [ I 45 2 22 B As U R AR . it
SR P R IR 3 B O R, R 4 TR A e T
AR DA LI A B R v 00 6 [ (G R
10°~10° K/s) , i A4 IE IR JZE M BERIZIE 5, 158
LT ek BE

DL 43 B4R R AR i A A 2 0 i £ S it
PPERE PR IS S pATLEE Ak i RE AL 1k
(IR TE I R AT R4
2.1 RBEEHREHERMEMHIERE

CEA T AU A R B i () %5 B8 AT
AN F AW &R &SRB T2 H %
A B TR A TR | H IS R L A
B, He RERT—FR 5 19 20 B, B A58 3 I 47 ok 38
1 AR Ay ARAL LA B I TR A T B R
PIOCTEIE 7 R W v ) £ i Al i U 2 2R AT A 2 4
A9 8) T HAEOLGT R R R AR A A



554 BORAER ,AF AR A AR S E

SRS P 2 S HLAE R T By 47 ) B A 5 95

Oxygen Expanded injector

Fuel Coatings
§ ond shaped shock
C—=  —N\
K =
—’4
\ Compressed air
Powders Objects

(a) AC-HVAF

Accelerating nozzle

Gas expansion, particle acceleration,

secondary combustion (after burner) Air 2 _

f f
Catalytic ceramic,

Combustion chamber ;¢jvating combustion

(b) Spraying methods

Pl 1 R AR 5 T MRS o R R 1 A TR A SR e

Fig. 1  Comparison of working principles of HVOF and AC-HVAF spraying methods
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(b) Prepared by HVOF spraying for 28 days
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Fig.2  Comparison of acid corrosion effect between Fe-Cr-
Si-B—Mn amorphous alloy coating (a) hard chromium coating

and (b) prepared by HVOF spraying for 28 days'®’
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