5521 55 113 FEEEEREFIR 2011 46 11 A
Vol.21 No.11 The Chinese Journal of Nonferrous Metals Nov. 2011

TEHS: 1004-0609(2011)11-2852-05

IRE IR FeMnCrAl/Cr;C, & ERY
e @R s

TRD ! XSRS, HeyriES, w47 R4

(1. SIETVRZ: MRRRE S TRSERE, S8 230009; 2. WL K% MERES TRER, B 310027
3. WHLRHS DE B R A, IR 325029)

% ZE: RH&ELYIBHRBIARTE 20(AISI 1020)805:AKK ] % FeMnCrAl/Cr,Cy )z, g 6% BiMEi(OM).
Yy RS BB (FE-SEM)&E 771, % FeMnCrAl/CrsC, ¥4 2 BAMZAZR . HL i dia it BEHR M i R e ot B 5 ML B3 AT
W, S5REMW: £ EATEEN, FeMnCrAl/CrC, WZRBLIAL T 204X A 5T w0 2 vb ol = 53 7F B
FeMnCrAl/Cr;C, W2 P BE S IBL an R« 7Rl R, BB AR DI E R D 32 fEmnhidi /iR, w
A DAY Hople 55 TF 28R IV AR 0 s ZErh b e, R CR I SR MUIHT: Eaimnhdifi F, ik
SRR HIA T Bt BT 2 T 7E ey B RO G T R R M o R ok S 9B AR T 5 B0 57 i V4 10 B 6 R0

KA FeMnCrAl/CrsCy i)z ; ol EyER: PUsn@ot il B ks, phih B HiE

PEISNES: TG174.442 MHRFREED: A

High temperature erosion resistance of
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Abstract: FeMnCrAl/Cr;C, coatings were deposited on AISI 1020 steel substrates by high velocity arc spraying. The
microstructure, high temperature erosion resistance and erosion mechanism of FeMnCrAl/Cr;C, coatings were studied
using optical microscopy (OM), field emission scanning electron microscopy (FE-SEM). The results show that the
FeMnCrAl/Cr;C, coatings obviously have better erosion resistance than that of AISI 1020 steel substrates. The erosion
mechanism of FeMnCrAl/Cr;C, coatings is that the failure mode is ploughing and cutting at low impact angles, extrusion
fatigue cracking and spalling at high impact angles, extruding and cutting at intermediate impact angles, accompanying
with brittle cracking and spalling and excessive plastic deformation resulting in fatigue cracking and spalling under
secondary impacting of the fresh surfaces at all impact angles.
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Table 1 Erosion test conditions

Test Test
Value Value
parameter parameter
I t angle/
Carrier gas Air mpac(o)ang © 30-90
Gas pressure/ 0.5 Erosi.ve testing 10
MPa time/s
G locity/ Abrasi
as ve ?1‘:1 y 40 raélve 300
(ms) quantity/g
Gas c 900 Abrasive size/ 150-180
temperature/ C pum
Sampl Multi- 1
ampee 400 Abrasive anguiar
temperature/ 'C alumina
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Fig.2 Metallographs of FeMnCrAl/Cr;C, coatings: (a) Surface;
(b) Interface
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Fig.3 Erosion rates curves of coatings and AIST 1020 steel at

different impact angles
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Fig.4 Surface SEM images of FeMnCrAl/Cr;C, coating after erosion test at different impact angles: (a) Impact angle of 30°; (b)

Magnification of arrow 1 in Fig.4(a); (c) Impact angle of 60°; (d) Magnification of arrow 2 in Fig.4(c); (¢) Impact angle of 90°; (f)

Magnification of arrow 3 in Fig.4(e)
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