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so0 as to improve the coarse carbides and increase the wear resistance of Fe-Cr-C hardfacing alloys. Methods The hardfacing alloys

were deposited by the automatic open arc surfacing welding method. The microstructures were observed by optical microscopy.

Meanwhile, the macro hardness of the hardfacing alloy surface was measured by the Rockwell hardness tester. The wear resistance

of the hardfacing alloy surface was evaluated by the abrasive wear test. Worn morphology was observed by field emission scanning

electron microscopy. Moreover, the mechanism of the microstructure refinement by the two-dimensional misfit theory was also dis-

cussed. Results The results showed that the microstructures of the hardfacing alloy consisted of the primary M,C,(M=Cr, Fe) car-

bide and eutectic structure (eutectic M;C; carbide+ retained austenite and its product). The average size of primary carbide was a-

bout 22 wm. The mass loss and the hardness of the Y,0,-free alloy were 0.85 mg/mm’ and SSHRC, respectively. After adding

Y,0,, the average size of carbide was about 16 wm. The mass loss of the coating was 0. 59 mg/mm’ and the hardness was 57HRC.

The two-dimensional lattice misfit between the face (001) of Y, 0, and the face (100) of orthorhombic M,C, was 8.59% . Con-

clusion By adding Y, 0, as the heterogeneous nuclei, the primary M, C, carbide was refined and the wear resistance of the hypereu-

tectic Fe-Cr-C hardfacing alloy surface can be improved.
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AR R T AR T A A 3, FR A5 Bh AR T B
W HA — 2 (YRR 10 & & M RL G 3 T RER M LY
i, fEEA BAT FRR L R B B IR A 1
R ARk i Fe-Cr-C HEME A4 T HA
A v R ) A AL (ML, C, , M 2 Cr, Fe) |, T B 0
HFA i e b BT AT L 48 Tl b — Se i s T4
et 2 EMHIA M, Cy RSHERKRET, 5 T M Fe-
Cr-C HEXRA 4 T 1 7E | FAR L s, MO BR ) 1
1A Fe-Cr-C ARG &0 2R,

AT, Bead 2 5 Fe-Cr-C &4 B TOM 2H 2 A 3¢
T PR B A AR 2 4RaE Changmﬁﬁ%Tmlﬁl C&m®
Xt 2 il Fe-Cr-C & 4 I LH SURNTN 5 1 0 52 ), Bl
C i, 2 i B REN, Yiksel 7 W5 T
ANF B &1 X) Fe-Cr-C 4 4 i BE 4 14 52 el , B A6
M,B 5 Fe-Cr-C A & b P 25401, S it %
FH, AT e LR T S M, Wiengmoon 255V HFSE T
AN[F] Cr F i Xt Fe-Cr-C & &t BEVERY 5200, B Cr
FrRLIEIN, M, Cy/ M, Co B 38 0, $ vay H 3 T T Js
P Imurai' " BF5E T AN Mo &1 % Fe-Cr-C A 4=t
FEVE R B2, WA TR [F] Mo 7% & 1Y 3t S kb P
M,C3/M,;Co/ M C [EFIES . BEE Mo fE3L bk
Wy e AR RN, G R S S . Tmurai !
WH9E T AR W & XF Fe-Cr-C A4 i BE M A 5200, Bifi
HW SRR, & & W M,C,/M,, C,/M,C 1%L
TGN, B v AR T A

Qi' ' HFFE T ILE V XFid 3§y Fe-Cr-C &4 105
Wi, VC AR — B AL 8 B, BAIR T WA T i € &
i, PR Ai4E T 004 ML C, 5 T EL VC AT N R A%
ol , NI AERI A= M, C, o Zhi' ' #F55 T J0 & Nb Xt
AL Fe-Cr-C & & A 2UW 50, NbC 1E A — KAk fk

YL, 44k T 9142 M,C, . Chung™ " BF5E T L &R
Ti X} Fe-25% Cr-4% C4 4 4140 SR B M (52 | bt 25
C &R, R B4 &, JR I —J2 Tic Lk
WAL M, C, B 2 TiC AR A — Rk
Brib  40fe 7404 M, C, o SR, 7643 35 4 Fe-Cr-C 3
LA N AV, Nb, Ti B — R BRAL s, A
{GEAE TR C b T4 M, C, %R, 1 H.
ot AR 20 230 Pl e s gt o e R A

Fis - SRR A A B ) Tl ARE, B R 2
AIFFE A S . Chia ' 52 T La, Ce,Nd X EEA 4
(A TRAGVE ] o Chen" 38 FY 45 — M 5 B3 91l 3
TS 4 B2-MgRE(RE 4 Sc, Y, La) Hy# 2%
PERR, Filipovic ™ BF5E T Fe-Cr-C-Nb 4 4 Y 2H 41
PERE AN 0.28% Ti 1 0. 19% Ce B3 T HAH A #2
BT R T M, Lin 58 T La,0, XF NiCr-
Cr,C, WOLIE T & &R mEHIE M,C, Bdifk, 2mA
4% (JFRED) 1 La,0, I OCKE R mHA N HAE
Toc el BB BE RN e O Tt B L Qui™ BIFSE T Ce X 5
Bt Fe-Cr-C A A& ALY A Ce,0,S 1EH
SRIEAZAZ O, A FERIE T 0124 M, C, ., 76358
HETAN TAEH, LR T La,0, Al CeO, Xf
) A BRI RN R AR AR )R
M,C, 4k, SRT, Y, 0, % it 2k 5 Fe-Cr-C HEAR
B EWE M, C, 1 ZAAE I B 2 T i s A T A Sk
HRAE Bt A KR ) 3 T TR 438k iy FH 190 iR 8
Jr 0 R R R AR R T — R A R
AR T2 0 TR RE T EGOK
B TE o 2 Fe-Cr-C & 4 v 9 1 JH 38 R WL 4
iH,

SRR HMERRSAR  BFSE T 40K Y,0, Xt i 3t



.44 - x® om AR

2015 4£ 04 H

Fe-Cr-C X254 M, C; B AN FH B 35 1 T JE5 A 1Y
SO, IR T B BE 0 A FLA AR HLEE 3 O i It
Fe-Cr-C fES7 5 G AL BRI B —EMSH W IF &
N — 2 BF 5T 3 3 Fe-Cr-C HESR G 4 B PR R
3

1 SB#HB5EE

10 3t AR TR R AR 8 T 1 R ) 52 36 B 7 1 1 A4
R 22 H HOBA RSN Se il U JTEAHE 4R )5 1nl
FLIRIR AT A PR, 240 22 1 S Ay
) HOSA 9, 25N K 22 2 4 il A0 B REARR ARk
R SR+ E A S5 2 EAT R AR, T F R 1 4
AR Y,0,, AN 3% (&40 . R
ZXG3-300-1 B E AR AL A 2 W1 9K 2 38 R 4% 43 54
ININAN AR TNk Y,0, 1Y P i 24 005 06 22 HE AR AE
Q235 Fth b, HEAR U R 300 mm/min, HEKE HL A
200 ~224 A L 24 ~26 V,JEE N 15 mm, HESE
Gt iy (LA 80t ) N C 5% ,Cr 27%
Si 1% ,Mn 1% .

K 4% (S5 430 Al R PG RS A TRORT S AR R
WA R Axiovert 200 MAT 76 4 #H b £l %o i,
FEZR T N TE JEATEE, ] FH Nano measure X4 %
FERMRIE M, C, REFHEATGE . W IIESE R4S
(5 A, 78 A AR 1 4 HH IR R v & BEAILEE H 10
SRR S5, R HR-150A 99 FCRE 3%
TRRE 0 R TR B A TN A, SR PR o 4 B 461 3
AL VR TS 550, DL Sic BTk A 80 H [ #b
AR R EBEHAAT , URER /N R 10 mmx20 mmx15 mm,
WA TAE S R N 2. 0x 10* mm/min, 7 BE 3 3 12
BRI AR 1 N Ik, BRI E] Oy 18 b, 0]
IR SR S4800-11 2837 & S 1 4 v 55 2 A1
Wi KEVEX LEVELA %I X SR et & 4 5 11 B
BUE A TSRS IF o3BT IR B A3 3 A, 38 3 A T 3
WX Y,0, fER M, C, RBUEAZ O A 1t
B

2 ZEREHH

2.1 ERARSHT

i 3 A Fe-Cr-C HEAR (3 193RI B AHZLZUIN A 1
Jii7R o ATUATR i 4k Fe-Cr-C R4 4 00 2 iy
REHHILE M, C, TS (3 M, C, B IR K

RO IR AL, REIN Y,0, AUHEIEA 4 R AY
WIHE ML C, FLBSHLR, T 1a BR300 Y, 0, e
BENRTA M,C, 4i/NH w445, wmE b fr
TRo

a AREMY,0,
1 A A 4 LS
Fig. 1 Microstructures of the hardfacing alloy surface:a) Y,0;-
free; b) Y,0;-modified
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Y,0;-free; b) Y,0;-modified
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