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Fes s CryyMo; B; sSiMn, ;s W; Coatings Prepared by Arc Spraying

LIU Min, FAN Zi-shuan

(Corrosion and Protection Center, Laboratory for Corrosion—Erosion and Surface Technology, University of

Science and Technology of Beijing, Beijing 100083)

Abstract: The Feg Cry, Mo, By 5 SiMn, s W, coating on the surface of Q235 stainless steel is prepared by arc

spraying process. The designed cored wires were selected as the spraying material. The powder was filled into

the U-type stainless steel sheath with the filling rate of 35%. Then the cored wires with @ 2 mm were ob-

tained after the processes of drawing and extrusion. The microstructure, phase morphology and composition

of the coating were characterized by several technolgies such as X—-ray diffraction(XRD), scanning electron

microscopy(SEM) , energy disperse spectroscopy (EDS) and transmission electron microscope (TEM). The

thermal stability and micro hardness of the coating were detected and analyzed by differential scanning calorim-

eter (DSC), micro hardness tester and other equipment. The test results indicate that microstructure has typi-

cal layered structure which is deformed by the stack of good banded particles. The coating contains 50. 63 % of

the amorphous phase, and nano crystalline phase. The coating has even and compact structure. low porosity.

good thermal stability, and high hardness of 1 040.5 HV, ;.

Key words: Fe-based amorphous alloy coating; arc spraying; thermal stability; microhardness

0 31 B

B fh A By — Bl B & R R N
She Bl k@ ZmER. ERARRNY
B A 7 A A R RE S R 25 R [ B AR 5T
SRR Z o Hoh Fe B4R A S AR
A — AR A S B B B A T H T A AR

KR EH: 2011-09-27; f€E HH: 2011-11-30

BRI SRR A AR S e EOR s
SRAG AR5 R B A AR AR R 2 AR 25 5 1
PO . E T B P S 4 AR A N T v 3R
MR 7 A 1A AR AR Bk TR Z L O B
FE T URIZ LSRN AL 2 P RE . S 0 45 R R W] Bk
URIZBA ARG n i rE e . i 4k B AN B 5 S

EERA: X985 e (BO . AFE N LA ARAE . BEIERIKMHIRE

Bl XM, #EAE. HIBERH 4 Fees CraoMorBs s SiMny s W 12 [T, P EFE TR . 2012, 25(1): 60-64.



5513

i'J ﬁiv% tﬁ?)ﬂﬂﬁ“{%ﬁi‘ﬂﬁ Fegs Cryo Mo; Bs 5 SiMn, 5 W {%E 61

N PR A S R CHVOF) £ AR L il 46 1
Fe AR R &G 0R 2 IR0 5C T AR RE . S 5L 5
EURZ AA RS RAREE. L2578
SR FAWOE I BB BT Fers s Coo Sias Bos Py
JE 52 HA B R 0k 441, 3HV, [® A D. .
BRANAGAN.,W. D. SWANK % A" F] f 4 &
TR R KR TR A Ak I R AR
UWRIZ IFOEIE T 7 2 M BE L I I G S 451 1 fiE
FEH U T, Voyer™ SR I JCHE B i 74 Bk A
VR J2 I X LTS R REE AT TR ST, R M O
TR BA BB AEAR A 7 RO AR 7 AR 55
R S R T A 977 T e O T S A0 O U T o R AT
EACTRIZ T R L R B R 2 IR R T TR E
PR TR S AN B R Rl D RE R U 2 T T HLAT Ik Ry
AP B T R i R T R . SOl
FEL GBS 23k il 753 Fegs Croo Moy By s SiMn, s Wy =L A
W 5 PR E PERELF R ROIR R

1 RKWH=*E

Wt TR BA R A B AT C A 22 b, 45 B35 00 i 3
TR IR TR U RURGA  h, 2e0d
ZIBPIR B E T L HR @ 2 mm Bkt 244 . H
F R AT R A B 20% Cr, 7. 0% Mo,
3.5%B,1.0%Si,1.5%Mn,3. 0% W, 45 W Fe;
SRR R Q235 A . e IR . LR R
JH A R 3 5 5% 3 A o AR FE R AT AR AL B S
S RPHEAT L OIS U o S TR R A A o [ A AL A
FEBL 2 5% g 3 10 TR A 9 BT il i 19 High - Jet
(OZ500E ) Wik R4 FEL TSN
W L R 32 VL, IEUR HL IR 300 AL FE 45 S KA
0.8 MPa, B{I& I E 150~200 mm,

HEAT XL AT S 4 A i R ) MAC-21
e DA I XS AT S X R R AT AR Y 43
Br. F DSC204 94 & # AL, X ik 2 #4778 2245
i B A A, A DSC £k R LEO - 1450
RVl AL 5 L R 35 A S BN LI 23 B R 42 R
W2 AT EE s I i — 20 R e v 1
5 JEM -2000FX it iy 2 #4718 55 20 17

KT F i 28 WO 2 A AR A R A W A 7
HXD-1000 % =X & 5 A B2 o 0 i 3k 4% 1 %
FETH R RE BE L AT R 300 g AR B E] D 10 s,
L = e TR = A N S -
A R A RE 2 g R (B RN B /ML IS O 241

2 #ZR5ITE

2.1 RERHEHAMK

P 1 O Bk TR 2 1 X 2 A S 1813 o [ AT
DLAEAT S A D 457 B i i BT B A AR R A
Yo Ul BRI S B TR 2 P AR AR AR S ARl i
XRD [EE A 53 B - % XRD fif 4 B #:47 Pseudo
—Voigt s - I FI AT 5T 08 BE 1 13 0 2
AR R T IR AT AR ST A R R
AR I A R 50.63% . B 3 ORI EL T
FAEAR FhAH A T8 BN AL T ELad BT A
AR PR S5 06 AT S 0 ) 588 B2 L AR L W TR )2 R
FRORH 25 R PR RE LL B 5 . T O 0 BT R A
Fe, ;B.B.O; Ml Fe; Mo, 3 M i IRk 2 it 15
WEANTAY R RSF 2 5 O 21 nm, 25 nm Al
68 nm., iy AT ) A8 K RE L TR 2 0 AR B Ak TR
JZ . B Oy JEHHPIR WK SRR BRI T
B2 AH A AR AR RE R A K. & &l
AW Fey Mo 1477 75 RIS 21 [ 75 9 AL 19 45 T
H Feq s B O BE SR L 76 155 458 019 1 A v Al DAES 21 it
VE A T T B 5 B R O 2R P

700
600 | I * Fe, B
L, 5001 v Fe,Mo
a 1 o BZO3
S 400 :
2 300
2 [
k= 200
100
0 1 1 1 1
20 40 60 80
20/(°)

B1BREE R R 2 1 XRD 3%
Fig. 1 XRD patterns of the Fe - based amorphous alloy

coatings
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(b) SEM image of the surface
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Fig. 2 SEM images of the Fe-based amorphous alloy coatings
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Table 1 EDS result of the iron based amorphous alloy
coating (w/ %)

Element O Si Cr Mn Mo Fe

Point A 6.37 2.52 25.93 1.03 1.66 62.50
Point B 5.85 2.48 24.97 1.20 7.33 58.15

Point C  4.62 2.03 20.38 0.68 4.90 63.19
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Fig. 3 The images showing the microstructure and elec-

tronic diffraction pattern of the coatings
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Fig. 4 DSC spectrum of the coating
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Fig. 5 XRD spectra of the coating after heat treatment
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Fig. 6 Microhardness distribution on the cross—section of

the coating
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