£33k Ty 4\ A % # Vol.34 No.10
1998 4 10 B ACTA METALLURGICA SINICA October 199 8

MILISE Fe-Cr—-W-Ni-C &%
BIRRAR R E R

(REPHERAEBIRPT, LR 100080)

W B [ SEM, ATEM Rib344. BMEFRZEFR. MBLEH Fe--Cr—W-Ni—C(3 5k
BIER 10 : 5 31 11 : 1) 4&HMMERGETTH 4LR85, HELSNOLENETABIE L
S AFAIEWMAL NN 7+ (1+MrCs) J MrCa+(v+MrCs), BEERLHNES 5EE.
v REBRERE. BASRNS LKA TE; M,Cs(M=Cr, Fe, W %) % Cr X8 2844,
FEER R Y. R, FIREMARSEHEKES. £ 923K, 2 h mEMK, 24T v — M23Cs
B M;C M55 5 M7Cs — Ma3Ce B M7Cs — MeC Ffssa. /¥y M2C & MeC
il RERRE RS AR KWL RE.

XWiT  MUEW BMEN, Fe—Cr—W-Ni-C 44

kN HE TG113.12

MICROSTRUCTRUAL CHARACTERIZATION AND
EVOLUTION OF LASER CLAD Fe—-BASED ALLOYS

WU Xiaolei, CHEN Guangnan
Institute of Mechanics, The Chinese Academy of Sciences, Beijing 100080

Correspondent: WU Xiaolei, Tel: (010)62547527, Faz: (010)62561284,

E-mail: zlwu@ccS5.imech.ac.cn
Manuscript received 1998-02-16, in revised form 1998-04-16

ABSTRACT In situ synthesis of high toughness wear resistance coating alloy Fe—Cr—W—-Ni—C
(mass ratioare 10 : 5 : 1 ¢ 1 : 1) by laser cladding was investigated by SEM and ATEM.
Hypo— and hyper—eutectic microstructures, i.e., y+(v+M;C3) and M;C3+(v+MC3) are ob-
tained while there are competition and selection of the primary phase. The y—austenite is
metastabe phase with extended solid solution of alloying elements and a great deal of fine struc-
tures. There appear various morphologies of eutectic carbide, such as lamellar, honeycomb,
herringbone, and network. During high temperature aging, the precipitation of Ms3C¢ and M>C
carbides from austenite and in situ transformations of M;C3 — M323C¢ and M7;C3 — MgC are
observed in hypo— and hyper—eutectic microstructures respectively. Based on the experimental
results, transformation mechanism during rapid solidification and thermal aging are proposed.
Two microstructures have evidently secondary hardening and the corresponding peak tempera-
tures and peak microhardnesses (HVo.2) are 923 K, 1050 and 963 K, 1250 respectively.
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ROGHEGEREN N T2 THUBSAMMUANE KB ERMENIHE KHNRHERN
YERE, AWM “IRAL” ERME S PN, MOUSHARESESHREIS. HERMRE
FSRAEHLM, T WALS LRSS R L BER P BB 09 %4 46 B it 5T
W Y, AR R KA RO M REH TN A2 — P, R TR
1615 ¥ iy B 409 LA R 960 2 ¥ Oy = R S L o o T AT D% WU A LU AS A 1 o B 9
R, BHFHeSERH, MENERHTURRR LR TR

AXFIRT HOLEW Fe-Cr-W-Ni-C S M BRBERERES. HEHFER RS
HL B RS

1 & B F B
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RER o JRRWE (.35 g/s, MAEMITHEE 5 — 25 mm/s. FH KYKY 2800 RE#HHEF
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Fig.1 SEM images showing hypo—(a) and hyper—(b) eutectic morphologies
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22 BESAKREKBER

TEM TREIER, P la *PRWEHN foc S5HE) v— RICHKE (va), RIZLRAS N WILH
AR, LBOLMTHEE v 7 11 — 20 mm/s Z[ER, FCHEBYREE, (ULEBGHAERR
Al

M 2a HERFRIAKESN TEM HiHiR, B 2b g% X A7 R R RE, o
Pl AL I REEK (1) 5§ MiC;. REEFFETERIMAMIBERRAYILEHE, A
FEARMUE. BERFASHALSH ¥, vy H9RS N Fe—11.54Cr—1.48W—-3.73Ni—1.29C.
e BIHLSH % Fo—16.21Cr—4.64W—5.46Ni— 2.71 C. MrCs MK Cr & @i, HiLFEmY
Crs.76Fea 58 Wo.15Nio.51Cs. M7Cs B9 HVo, Y 17350, J 0 R, HAWAZIELY 873
K. itsh, HRBUEHTFESRR (B 2¢) . R (H 2d) SEFREIFERIVE, Hik¥
HR5AA CrsesFes.s1Wo13Nio.s7Cs, CrasoFes 6¢Wo.20Mi0.2sCs B Crs 6F%a 98 Wo.11Nig 22Cs.
MAREERG THAREONERESSEFY NRGESREES) R xRETFHS
S ok 3 P SN

B2 EXRRENKDP (v+M.C) BER
Fig.2 Various morphologies of entectic M7Cj3 carbides in the hypoeutectic microstructure
(a),(b) lamellar M7Cs and its SADP  (c),(d) honeycomb and network M-»C3 respectively

B 3a M 1b P WAEHEN TEM R, R RA RBNHEGKERES, B 3b B EHMMTHE
¥, MEUAFEH N M7Cy(Crs saFey yWo 23Nio 25Cs) BR{LY, BT XEH S Y IERALR, TEM
MEIELHItR AR EWHRAS P —B, FH v+MyCs(Crq.12Fe2.48Wo.22Nip18Cs)-

BOCIH W R TSRS HEEY 10° — 10* K/s, REERKEE <20 mm/s(FE/NFH
Yeim T aK), ETTRERERE 1 TH AEE SRR RSN, CHETRER
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Fig.3 The primary dendritic M7C3 (a) and its SADP (b) in the hypereutectic microstructure

ks, TEM MEELIE X HEATH A&, HHANPREE 6o)- REEUERD
A, WP 2, 3 AfRLE N, SRASSHRE RS “ 6" Bl MC; MR FEe
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2.3 TRERY

v B M:C3 HEEBH, fEfMetaet ik amat. FEMnit. THREBRHRL
DAL TS AR R DA B R,

H 4a HEILFHAPIKK IR MCs FELEKGTBAR M2Ce, RERROMERAR
Ma3Cq(T) FITE M.C3; WFR M:Cy/y IR AER,. TR EEEREE PO E. &
V.36 8 Bt 3t i 4 49 0 0 e o 5 TR 3 B o AR BOREAR MaC H 5747, EDAX SR
M23Ce AW Cr—Fe 1 5 &8RLt. HBMAR TN Criy14Feyy 46Wo 2Nip 2Cs. B b AT ILHA
LAY 3L BLECHR T L R /N IR IO BLAT 7 BIPERY MoC, REFEERMERRIESR, FoAT i S b
BRETE AL T, Mot, 5T 3 5 49 Y S 50 A 0 i R 3 R MR (R R EE R M, C
B MC @R W dc, d 450G A ERAR D M;Cy - MC FEFE. BAH
LAa¥ik MsC 8 SADP, ;R B0} M:Cy, MR A M40/ NER HE M,Cy/ v i FHE DAL
) MeC. st ZEWH[AFMMERREKEFER T I BE o« ERE. ULEWRELRS X
HERMPMTER O ma.

B LR EER, VBB I E Bt 3t &% 2 4 0 K [ B B R e SR A B

L—y3+L— v+ (re+ MC3) — (v + a+ MzaCg + MC) + (ve + M23Cs + M2C + MgC)

L — M:Cj + L — M:Cs + (Yo + MzC3) = MeC + (7 + M23Cs + MaC + MeC)
W& Mot R MAMH A AREA D MR (HVe. FE), 4451% 920 X 1050. [5 At
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EEAA B &K TOORAFAE. Y0 b i ik {1 i 1 F R (0 2 5 2 923 K, 1050 Jt 963 K,
1250, —WCRE AL LI Rk 51 87 s B IR HE U0 /1N SR AT MaC B MG C B LD
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Fig.4 The formalion and evolution of alloy carbides after aging at 923 K for 2 h
() in silu transformation of M7C3; — M>3Cs in hypoeutectic microstructures
{b) ¥ — M2C in eutectic austenite of the hypoeutectic microstructure
(c), (d) in situ transformation of M7C3; — MsC in hypo— and hyper—eutectic microstructures
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(1) MOEIE W Fe—Cr—C—-W-Ni (KA 10 - 5 11 : 1 1) §LAHH LKA
AP AIE WAL, B v+ (v+ M Cs) B MyCat (v+M:Cs). v HAHREN S EcRAE
HERMATEEREE, MC3(M = CrFeW %) } Cr X5 EREY. FEERR. HER.
WA AR RS S B K |

(2) 4 WA LR TE BB B FF A BRAL I R =, B v — M23Cs, v — MaC B 5787
5 M;C3 — M23Cg, M:C3 — MsC B IEGIEFEE.

(3) IR AL B AN F I K ILAR(E.
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