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Abstract: In deep geological drilling, complex downhole conditions raises demanding requirements on drilling

performance and reliability of drilling tools. Wear-resistant and corrosion—resistant amorphous coating on the surface of
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drilling tool steel can effectively improve its service life. Among them, Fe based amorphous alloy coating has important

application value and good economic benefits because of its excellent corrosion resistance and wear resistance, strong

amorphous formation ability and other advantages. An amorphous alloy coating composed of Fe,Cr;:Mo,C;B;Y,

(at.% ) was prepared on the 35CrMo substrate by air plasma spraying (APS) technology, and subjected to vacuum

heat treatment at different temperatures. The effects of heat treatment at different temperatures on the basic properties

and wear failure mechanism of the coatings were investigated. The results showed that vacuum heat treatment produced

a large amount of hard phase and homogenized the composition; thus, improving the wear resistance of the coating.

With the increase of heat treatment temperature, the coating wear rate decreases gradually. Compared with the coating

either without heat treatment or with 750°C heat treatment, the coating with heat treatment at 850°C had the best wear

resistance, and the wear rate was only 16.7% of that of Fe based amorphous coating without heat treatment. Failure

mechanisms of the coatings either with or without heat treatment all include adhesion wear, abrasive wear, fatigue wear

and oxidation wear.

Key words: air plasma spraying; Fe based amorphous coating; vacuum heat treatment; friction and wear

0 35

AR, F N R T O6F AR R A TR ) S
TR FIE . VBN —FEZ AR AR, TUA <4
2 RTE . B DUA SRS BRI U R A
T A ol T B R AR 9T R B, TR A ) A
T4 Dl b 2 B R AR R B TR R R RN IR B
BRI A A B e sk TR, RN LR
A 3 1 ) A% EL AT T M A U U2 X R E Al PR
049 A A% 2 A P B R B O A5 A ) AR B A 43
HEMATT RS TRNAME ",

PR H R AR S A AR S I R T RE IR 2
AT A ek T R ok T B R IR R AR
95 SRS PERE . AF BT WU B R AR S IR R 1Y
— M, H A A R O SRR N TR 2R
s JREE N ALBRAC B S HOT A A S B
R E&IEMEERBEHE R TZ,

A eBEARBEATRELT RSN,
ANAETE A S IO SR B AN A7 A 140 M A
WM, S5EE RS S, BA SR
e B G S5 10 T S P R T ok P 45, i A 6 TET 5
AR R — ) Hop FeERMBEAER
e P S AR T R A T S T kM DL R & T2
LR AR A 8 AR S5 A 34, 7 A T TR RV
P ST S AR BT B R I Y L Yar
sir 0% 20% 19 ALO, UKL F1IE A 3 Fe,sMo, Cry,Y
LCuB AR f A Ak R, il 45 B AT Tid B P T A ok
PEMIAE A %2 . Liang 25 2V BFSY T w5 1 (B 5 5%

bk B (T,) PAR ) 28 SR 58 Fl L 258 BRBE X% FeyCry,
Mo, \W.C ;B Y, 3E b & & IR J2 B S PERE i 2 o B
TR, AT W2 W 5 20 CH 1Y
2.71X10 ° mm*™N 'm ' [FF £ 400 C B} () 1.44 %
10" mm®/N"em ', M A9 32 2 5t BIL 2 S kL
V58 1 B A 8 0 %) 43 J22 RUR 25 BES 8E,  4 Ry 4y )2 R
KB B as 6. ERFMT . RZRET AL
SN, iR J2 N 20 CCHF A B i % 1.44 <10 ° mm’»
N 'em " 38 0 F] 400 CHf B9 6.43X10° mm™N '+
m o R I R TR ML 3 A A A 2
K A S 45 AN i Ak AR S B . Huang 25872 APS it
485 1 FepwCrisosMoys,CronBew JE A £ R 1
mol/L H,SO, % W& v #E47 H Ak 22 i o ik, R B 5
921A M Ml Ti6-Al4-V & &M I, Fe L MR )2 H
TR 1 5 ol e 3 % R i 1 e e AT B Fe 3%
e S A &R EA EAF R E it RE . H AT, X Fe 3t
A fh A A U J2 TR IS 50 RIS ok BE R B ST A &2 L (1
X ELZS A B Fe 3L AE A 4 0% 2 B8 101 1 68 19 BF

AR 4 B R R £ T FeywCrisMo,,C
5BeY, (at.20) 1 Fe AR fh & & 1R 2 IR Z AT T
AN TR BT A B2 A 3 O 0 A IR R S 4 S 5,
FEA AR B N B a8 b B Fe JE4E A &R 20
B J32 5 T 5 B 110 52 ), O 0T 8 R SO R AT
T,



S48 E WP RIS AR B A HENE FeCrMoCBY A fb & 4 1 2 41 2145 4 15 e 48 4 P RE 10 BF 5T 63

1 REHBRF®
1.1 gk

W% VR K Fe BE3E S0 A HCAE 80 “CHYHEAR rf {2
T4 b, R R 0 A AR R . MR SR T ARE
IR BN o 78 MR Z B e 0T B A R AT v Ak B
FHL AR Ak B (TR ) AT AR AL B, DL IR 2 S R R R
T P25 5 SR . e JE AR SRR R A R AR
400 pum By Fe BE ik 2, BABIR T2 S 8%k 1
J7s o

TZEBH AARBE

& /kW 39.7

Ha, Y5 HLE A 450
HLE/V 88.5

A/ (L/min) 50

PRtk AA At/ (L/min) 7
BB /(L/min) 15.0
N B BRI/ °C 11.5
e I g B 7k / °C 30.9
BT R/ kW 20.3

1.2 Hzs#ab i

S FH B 25 Bk B (HTV.O-1200, [ 3 B R
KON R TR R AT B oA oAb B IR 4
750 °CHI 850 °C, I B 2 1 h, LLARAS A [H] f Ak 72
FE R U2 . FE AR BN R RS H AR
5B F 4> FAM W NI B R FE 110 Pa e
Ao MR REZE 100 CLLF B, 56 M 2 F 2 ML
FLFERBEY R AR E R
1.3 EEER AR

U2 M A Bl B N L g R T UMT 2
RE BRI HL(UMT-3, CETR A ), 25 [F) ¥ 17
D, 6 9 2V i B B A R e B X APS i 45 1Y)
Fe JE4E i 1 2 DL M 285 750 °C 850 “CH AL Bl 2 J5
F U 2 TE AT 1 R 4 4600 R B S 25 °C, AH XTI
JEZ) N 20% . R ER N6 mm 1Y SLN, B EK, 41K
TP RS ER . WK SR 2 iR, N
TR 2 R AR 3K, BOE S AR O e &

F B R MR B L B R Ak Q — %ﬁ

BRI Q B (AL :mm™™N em 1), V,
JE H S R AT HE R BR 23 A5 B 00 B A5 AR AR (LA

mm®) , N F1.S 43 55l 2& 7 il A4 28 fp CBA7 2 ND FTRA T
FREEE B (B AL :mm) .

K2 BEEERIBRSH

SHEEER E AT /mm MR /Hz /N BFHE/min ##2 /mm

6 10 10 30 2

1.4 RIETT

K A X & £k i1 8 AL (X-ray diffractometer,
XRD) 2 53 81 & 4 8 R W) AH 4H A A 3 2 0 0 )2
B Ak AR B FH ImageJ 2x 314 X 1% J2 A8 0w A7 K
Ab B T TR R A FLI AR 5 2 CQORE B I U )2
TR JEE 5 P JEE 452 5 5 0 AL 000 4 Ak 3L 5 2% )5 1) B
P2 PEBE s I 43 4 B 12 545 (Scanning electron
microscope, SEM) Fl fig i {{ (Energy Dispersive
Spectrometer, EDS) X} JE 41 fif J5 19 I J2 #E47 RAE 5
FH G =408 30 300 B 46 U )2 3R T = 488 S ik A7
AL, I TT 5 B 4 AR R 4 %

2 RWERSITIR
21 MRS HRZMNEE

Fe 5Lk M & &M oK 1 2 m B S an i 1 s, al
VL B Fe B3R i by A K36 40 22 BLER Y 8GR BROE |, 2D
43 52 BN BRIE F0AR IR, 2 B AT BA 1 T sh
SN 573 i NS T = ) - I (E R R SR € i S
RHAFAEANB LU . HIRHE AT e G & h A 7E
I, 55 A5 i BR R R oK R0 s AT BB T AL R
AR AR 78 MR 55 A B8 b R BRI T O 1 4% 5
2. R E ARSI R RIS E TR AL
T IR rh G P B WS U TR A AR R AT T MR AL 3, A
(IR LR 521 W R o iR NN s

Fe 3L 3E &4 48 K F APS il 45 9794 J2 19 XRD
BRI & 2 iR . TRLA L 7E 2 0=40"~50"2Z [f]
P A4 B 0 00 Al i i R 0 BP0 Sk g I AF AE

1 FeEFREEMRBMBALR



64 iR TR

202149 H

KERY T ARMUERZEEZNARMM, JFH APS
i T AR SRR

v Fe;C,

— bR

HX o fE

20 30 40 50 60 70 80
20/ ()
2 FeEFERAEHARIAPS A ER XRD B i

FIH TmageJ2x B4 X5 I )22 AT A 22 Uik IXC, BF
PR EALHE A5 8] APS IR ZFLER R R 2.7%
il 3(a) TR 2 #m SEM B Al LUF iR 2 5 3k
S50 RAF AT W] R ST R B 5 b 2 T 28 5 It
LR OBE I A AU N O iU B TR = (/N g L
HORESEMAMER G, WESE R

B 1) 05 ik R 3R THT ) A8 R 5 A 1 I, s SF-
MR EERIERIRE . WA S EEIRREE 7%
TERNY B A b R, S EOR AR DTN 58 4, AT 7™
AN AL BR A L, an & 3(b) () s o ek, an
K 3(d) Bz, 1M i i 2 Hh e Rl K 2 5 R IR
HRY O JC &R HE i, U J2 W B 2 E— 2D el O TR /Y
WA

3 FeEERAEREHERMR (a—c)MBEITEHHEE ()

B4 SR T W2 R K 5T i S 1ok 1 50
A LLE Y, S A B R A IR IR B0 2 AE AR — 5 1B
A Ak o T AL B B 2 457.6 HV,,, A A &R
J2 0 B FE AT 3 829.7 HV,, T A4 1 £ B A 263.6
HV,,, W20 B2 SR B 0 35 22 47 . TR 2 i
MR R AR Ak FE R TREEWR 2R &N, &%
FLB R RGO, IF HAREE I ) 25 4l IR 2 3k
I 5 77 A B . APS=750 “CHI APS-850 ‘CAHAL T
APS ¥ )2 05 B AR MR B2 4R 5, APS-750 “CHgi i
254 869.1 HV,,, M APS-850 “C#fi Jif 1] ik 1058.9

HV,,, 205 APS VI8 FE 69 1445 . W T IRZ7EIR
Ab B 2 AT R A TS AR B, TS O A
S, TR e o U 2 2 A 1 s R A B AT DL s AL AR
PERE

P52 Fe JE AR & & 4 TR 2 9 22 2490 7 (DSC)
ek . MIR)ZH DSC M nl LA IR 2 A A %
S5 I TE 696 CINA 2 — NI (E, SRR IR R TE
X JEE B O O i e AR S A O AR A R S
667~715 °C ik A il B IX 8] O ¥k J= B9 A AR X ]
715 “CLA oA U J2 Aok i 38 R X (8], 75 740 “CHb iz A



S48 E WP RIS AR B A HENE FeCrMoCBY A fb & 4 1 2 41 2145 4 15 e 48 4 P RE 10 BF 5T 65

T 829.7

800 -
_ §763.1
~ 715.7
=
i 600
=
=
i) 457.6
400 F
#®

263.7
200 : L - - :
-100 0 100 200 300
5 AR [ pm

(a) %5 B T WA ) 4 1 Fe SR i 5 5 U J2 0L 1A ) B 82 2 A1

1100
1058.2

= 1000

=

=

L, 900}

o 857.6

% 7.

jé 800 |

=

& Sl 7157

600 1 L L
APS APS-750 °C APS-850 °C

(b) FL28 Hhab BRI 4 J22 A 2 DG 1 32

4 REEBFRFAEHRHEEHE

e B 4 L X ) B4 A7
o YRR B AR SR £ 667 C, R W12
A T M B 22 5 5 0 2 RE) AT
1 APS B0 Fe 3R i A 4 2 SLAT LG 9 20
A

= e
= =
T

A/ (mWemg-! )
s

s
S

. . .
400 600 800 1000
I /C

El5 FeEFEFZEEREMDSCHLZ

2.2 HAAbFR IS VR B RAE

TR 2 B P B2 5 B9 XRD B U E 6 s o
AL #), A4h B 22 /i R 2 7E 20— 40°~50°Z [1]
AR WY S IR AR AT R0 T 750 CCAT 850 CHA A 3
ZG B E BT AR 2 A B A AT g, e sk g
R, X RPREH KRR . X—4%5
ZEIA BT (DSC) it Ze 45 21 1 1Rk 2 1E 696 “CH i I i
3R AR N AW A . TR R A 32
A FeB,O,.FeYC,.Fe,,Y,.Fe,Y .Fe.Y.0,, %%,
2.3 Fe R MR 2 n B =P Ge

%f APS . APS-750 °C ,APS-850 ‘Ci4 )2 #k 17
B BE I B 0 2 5 = 4R O AR AOR JE R
HEAT 4 M, LG I R (R 08 045 B 0T 358 10 R K
R AR R T 1E— A5 e AE U4 2 A T 45 A, Ik

¥ FeB,0, ¢ FeYC,
v Fe;Y, ¢ Fe,Y
© FesY;0),

AR R E

20 30 40 50 70 80
20/ ()

Bl6 FeREIEFZAEHREHAERIFHXRD EE

SERNE T PR . 2 3 AN R R 2 B R 0 TR B R
FE o Xk E AT B A H 2 G B R Y BE BE TR
JEE A N ) R B A s /b, LA Ak T 0 e v
o X R IAL B T IR Z PSR X S
P Z SR ZWMH A EELR., &1
750 CH1 850 CH AL P 2 Ji5 (1) 14 )25 H 3 T K 4t 0 o
A, B Fe AR AL 45, FEE F 360 T 34 2 A9 R B, A
M4 T HBoE i v be .

R3 FRFeEFRAERENEREEMRE

FE APS APS-750 C  APS-850 °C
Fe % /pum 21.85 8.70 4.93
TS /pm 798.51 601.08 557.38

1 8 Sy i |2 L s A 3 JEE 45 A A0 1 (] Y
A . R B AT AR R B B, TR )2 I R
FERE DL B 55 0F 2 K 1% 0 flo T LA A R 4 R B
R ZL R 3h, APS W2 Y BE R B K, APS-
850 Cie/INe 3% = Z & iy F A B 5 0 2 09 i B



66 AR TR

202149 H

(a)APS

(c)APS-850 °C
E7 FeRERAGEREALENEER=FFRMNEREEER

T4 SR B R AR T SiN, B EBR 78 W o0 B i 72 P R
ABRBWERE ;7 — i, REad /b5,
FeYC, fl Fe,Y &5 il J5i AH 43 # 43 Aii 16 38 M 8 45 1)
35CrMo b, BEAR T L ME M 0 o 7E B B B
3R YRR B R ROk T — B0, X W] RE S R LB
LA G

R Al it fn 2y AT AR R B S O A 3 0 B
PR, W] LLTH R4S 2R W] 4R 2 i B 5 5, an &l 9 B
R Al LLFE Y APS  APS-750 °C . APS-850 Ci& )2
JE 5 3 /S, He i APS 850 “CR 2 B i R AUAT
4.938X10 ° mm’m "N ', b & & i 4 4b # W
APS %2 (29.374 <10 * mm*m N ") 16.7% , ¥t
BERMEREAS B T AR KRB T, X5 =4k LB
AT M R R A5 AR & o

WE 10(a) BT 7R, APS Uk J2 19 18 1 26 If 47 76 T

(b)APS-750 C

— APS
— 150°C
- 850°C

300 600 900 1200 1500

PEIR G /pm
() B 401 788 AT AR R

0.6 |

02F

0.0

0 600 1200 1800

1) /s
8 FeEREGEREETHLERNG
TEEEEZYMENTL

AL X Ul B R A TR B AL, #R 1T 10(h) AT LB 2
AL RIE R AT AR RSO R i 5T, X2 T AE
1 BE SR B S g i A vp R I R IR TR L (IR SR
TR 32 52 2% B 52 78 L D A8 R 2 B AR B B e 3



S48 E WP RIS AR B A HENE FeCrMoCBY A fb & 4 1 2 41 2145 4 15 e 48 4 P RE 10 BF 5T 67

— 40

[
(=]
T

]
(=]
T

S

BE B2 /(%10 mm> m Nt

(=1

APS APS-750°C  APS-850 °C
B9 FeREERmAESRERLEAEHERE

GRS, T LAR 2 B T 9 55 B 1. 40 Bt
S5 B ) f 30, 24 S0 B 2 3 &, A A BB
JE R 40 U 2 LA T (0 2 s B Ak, e AL 9 7=
AR EHEZ— KB 10(b) ik 77765 7 H ¢ X
B, AR BRI R A R 2 T Fe .Cr Mo il
HAb TR TE mR T WS &4 E ™. — Bkt |
A St - E R 3 NI N GRS = R
(14 B DXk, A0 435 L B AN 284 80 23 Bl ok SO R PR
P B TE™ . H & 10(c) AT, 5% (1 X Si.0
LR E LR, FURZ NI T B Si ORI MM
AL )E R R R BE W Sh A AR Ak BE R R
22 oo 30 V3 IV DAL 3R R TH v A R AT S R 2 ) 1
St DAY A L B T 380 O A B A A O R N 4 R
HE TS B0 J2 H 0 ST S 8 FORY 5 B 4

WE10(d) ., (e) Fiaw , APS-750 CIRJZ B AR A
JUIE AT T % B 2K T 30 77 0] B9 AL (AR X T APS
TR B s L R B B R R A e X
BT IR 2 2o S RS B SR A, R o 1k
VR0 2 BB A9 2 0 0 5 T UR 2 R B Kb T
0 B RS 5 R 57 B i . S bR L, O TR
FEWRZN & B0 R ECE AL Z D 3 2 B ks
5 0 R B A 0 2 1) D A

B & P A FIR B2 ) T, s 10(E) L (@) iR,
APS-850 ‘CUR 2 o0 A7 2 X 3k JC B i ALy B 5, 24
ST B A I SR BLUA X APS-750 Ci )2 ot — 4
D o K AT R RIRE SR Y SR SR AR R 2
ZLE . NIE 10 AT DA 2], $4h 3 B A9 £ 1
Pl T O 0 % 1 & 4 FXHES BR Si,N,  Siot K 5]
AR B | S AR 450 FIDRE 5 B 45 sk />

HISF AT T4 307 [0 B9 B9 R 9 0 RS A4 /s
£ TS 9T 38 2L B, P A B G 4 3 W A A4 3 T 2 (1) A
TE =R BRI 57 B 0L o WL 3] 1) B 451 3% T A fiE 2%
B S PR A0 R P 5 A s T B R LA o £
b AT BT APS T = Bk BEAT e 00 28 AL ) 32 2
Je K G VR AR PR ORL B BT 57 4D AR T P A

3 &g

AR ERE TG Fe ERAGEBRESRITT
750 “CHN 850 CTH AN [ I & 1) B 25 #R A 3L, I X 4
b BT S 0 U 2 BT T 2 S B 5 4 5
5 WEE T AL BT IR R T 2E R e (A U R R
22k BB A BBL I 052 e, 45 2 R 2548

(DFe e G &M AR 5WREY AR R, R
JZHCNEUE FLBRR N 2.7% . EL A b S (1975 )2
HEEL T A b A g oK RN 4 R A B AR . APS il
HH Fe 3Ll fh A & U200 i a8 81 829.7 HV,
T LA 9 B B B 263.6 HV,, 14 J2 1 B 2 2 4 fiff
WA . WEEdAS R Z G, AW T
R S A, 40 K il A T SR IR A (A5 i 2 A R
J, AT B T BT B PERE . 850 CHAL B Z S5
19U 2 B A B A 1Y B B R BB L Ay 4.938X10°°
mm’m N ', RS IALH A APS 3R )2 (29.374 X
10 " mm’m N )1 16.7%.

(2) 7 BE R BB A0 S 00 3 B vy TR 2 5 S R fil
TR T R AR B A . TR R R
TCVE AR 52 Z (R 07 g Bf , B R B — R 23 X
S e [ b5 R % ST BE R o BE A B Y Ak Sk 9% 05 2
SURNWTH I Y 8 S i K R B8 1) v 2 9 2R
YD), YR 5 1) 1) R SOH B AT EE R S 3 T IR 2
(4 4 T8 V% T2 1l 0V e

(3) Bifi & FRAL B FE f 385 0, A 5 AH Fr) R iR b
VIO 2 Bk B A B0 08 v 1 U 2 R B L IR 1
S 43 B A B 5 R 57 BE L OF Bl T O TR E
R BK SLN, Y SITCER J 1 A RLFE 7% | 8 A0 5 461
FURS 5 BB o S5 B F iR Fe LAE A &R 2
AN TR) I B 2SR B S A B B AL T 32 R
L 9 55 B R AR AR B



68 iR TR 202149 H
3
(g—1)APS—850 C
12 BREBHASEGRLILE IS R E B S b E
é,j% ST - tural, mechanical and antibacterial properties of atmospheric
[1] #2200, SBPNE 3l D22 M R I 057 2 A 5 8 5 4 AR Bk % plasma sprayed Cu coatings[ J]. Physica Scripta, 2021.

(2]

[3]

[4]

[5]

(6]

[7]

(8]

(9]

[10]

KRBT AR TR, 2021,48(1) :57-67.

SUEET, RSL W, A5, A5 A DX R TR o A B < I Ay A i
Sk BRgE 5 RA L) ] B R TR, 2021,48(3) : 101-105.

R R VA S R RIDRTR A = K a1 DA RSN
JE AT AE [T ] B IR TR, 2021,48(3) : 10-20.
FEH, LG B DU SR IR R BT S ST ).
WE TR CA 458 T 1), 2018,45(7) :30-33.

B 20 3 3o BR 3 < WA Al Sk A g 2 PERE S e F S [0 ] Bl PR T
,2021,48(5) :47-53.

XIWenk | B A8 L 550, 5 HVOF 4: 8 B % 0 2 09 oh il 2k 204 7
T BRI, BERH, 2018, 32(81) :312-316.

NG TG, o PE A, A5l SRR AR o R} F 5T 2
JE [T Hk R R 38 4% , 2009, 28(3) : 553-557.

i R X 2 4 R TR MBS SR [M]L L
AU [ B Tl A, 2010.

Wang Y , Zheng Y G , Ke W , et al. Slurry erosion - corrosion
behaviour of high-velocity oxy—fuel (HVOF) sprayed Fe-based
amorphous metallic coatings for marine pump in sand-containing
NaCl solutions [J]. Corrosion Science, 2011, 53 (10) : 3177~
3185.

Goudarzi M, Ghaziasadi H. The effect of gas flow rate on struc-

[11]

(12]

(13]

(14]

[15]

(16]

[17]

Lal D , Kumar P, Bathe R , et al. Journal Pre—proof Effect of
Microstructure on Fracture Behavior of Freestanding Plasma
Sprayed 7 wt.% Y,0, Stabilized ZrO,[J]. Journal of the Euro-
pean Ceramic Society, 2021.

Borom M P, Johnson C A , Peluso L A . Role of environment
deposits and operating surface temperature in spallation of air
plasma sprayed thermal barrier coatings [J]. Surface &. Coat-
ings Technology, 1996,86 - 87(96) :116-126.

Inoue A . Stabilization of metallic supercooled liquid and bulk
amorphous alloys[ J]. Acta Materialia, 2000, 48( 1) :279-306.

Gu X, Poon ST, Shiflet G J. Mechanical properties of iron—
based bulk metallic glasses[J]. Journal of Materials Research,
2007, 22(2):344-351.

Msetra Z , Khitouni N , Sunol J J , et al. Characterization and
thermal analysis of new amorphous Co60Fel18Ta8B14alloy pro-
duced by mechanical alloying[J]. Materials Letters, 2021 (425
-428):129532.

ShenJ , Chen Q , SunJ, et al. Exceptionally high glass—form-
ing ability of an FeCoCrMoCBY alloy[J]. Applied Physics Let-
ters, 2005, 86(15):279.

Ponnambalam V , Poon S I, Shiflet G J . Fe-based bulk me-



55 48 B T

ZEM AN S O [R) IR BE a8 b B FeCrMoCBY AF § A 48 1 J2 4L 4 45 0 55 B 182 2 MR RE 1Y R 9T 69

(18]

[19]

[20]

[21]

(22]

[23]

tallic glasses with diameter thickness larger than one centimeter
[J]. Journal of Materials Research, 2004, 19(5):1320-1323.
Yavari A R , Lewandowski J J , Ec Kert J . Mechanical proper-
ties of bulk metallic glasses[J]. Mrs Bulletin, 2007, 32(8) :
635-638.

LinTJ, Sheu HH , Lee CY , etal. The study of mechanical
properties and corrosion behavior of the Fe—based amorphous al-
loy coatings using high velocity oxygen fuel spraying[J]. Jour-
nal of Alloys and Compounds, 2021, 867:159132.

Yasir M , Cheng Z , Wei W , et al. Wear behaviors of Fe-
based amorphous composite coatings reinforced by A1203 parti-
cles in air and in NaCl solution[J]. Materials & Design, 2015,
88(DEC.25):207-213.

Liang Dandan, Ma Jiang, Cai Yuanfei, et al. Characterization
and elevated—-temperature tribological performance of AC -
HVAF-sprayed Fe-based amorphous coating[J]. Surface and
Coatings Technology, 2020, 387:125535.

Huang Y , Guo Y , Fan H , et al. Synthesis of Fe - Cr - Mo -
C - B amorphous coating with high corrosion resistance[J]. Ma-
terials Letters, 2012, 89:229-232.

SuJ, Kang J J, Yue W, et al. Comparison of tribological be-

[24]

[25]

[26]

[27]

(28]

havior of Fe-based metallic glass coatings fabricated by cold
spraying and high velocity air fuel spraying[J]. Journal of Non—
Crystalline Solids, 2019, 522:119582.

Huang F , Kang J J , Yue W , et al. Effect of heat treatment
on erosion — corrosion of Fe-based amorphous alloy coating un-
der slurry impingement[J]. Journal of Alloys and Compounds,
2019, 820:153132.

Zhang C, Wu Y, Liu L. Robust hydrophobic Fe-based amor-
phous coating by thermal spraying [J]. Applied Physics Let-
ters, 2012, 101 (12) :44.

Yoon S, Lee C, Choi H. Evaluation of the effects of the crys-
tallinity of kinetically sprayed Ni-Ti-Zr-Si-Sn bulk metallic
glass on the scratch response [J]. Materials Science &. Engi-
neering A, 2007, 449:285-289.

Ma H. R., Chen X. Y., LiJ. W., et al. Fe-based amorphous
coating with high corrosion and wear resistance [J]. Surface En-
gineering, 2016.

Cheng J., Liu D., Liang X., et al. Wear behaviors of arc—
Sprayed FeBSiNb amorphous coatings [J]. Tribology Letters,
2015.



