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Microstructure and Properties of FeAINbB Surfacing Layer

Prepared by TIG Welding
ZHAO Fei, ZHOU Yong, DANG Mohan, XING Xiaofang

(School of Material Science and Engineering, Xi'an Shiyou University, Xi'an 710065, China)

Abstract: The FeAINbB surfacing layer was prepared on the surface of 20 steel by flux-cored wire argon tungsten-arc
welding. The microstructure, phase structure and microhardness of the surfacing layer were analyzed by optical microscope
(OM), scanning electron microscope(SEM), energy dispersive spectrometry(EDS), X-ray diffraction(XRD) and microhardness
tester. The results show that the surfacing layer presents uniform and dense microstructure with defect-free of pore and crack,
and good metallurgical bond with the substrate. The microstructure of the surfacing layer is mainly ferrite matrix with dispersed
intermetallic compounds, and a small amount of widmanstatten structure is generated near the fusion line.A small amount of
bainite is found in the heat affected area. The surfacing layer is mainly composed of a-Fe, Fe;Al, FeAl as well as a little ALLO,

phase. The average microhardness of the surfacing layer is about 736 HVO0.1, and its mean microhardness is obviously higher

than that of substrate, which can improve the anti-wear property of the material.
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Fig.1 Cross-sectional morphology of surfacing layer
HE— 25X B A B MR DXORIHE R 2 HEAT LS G

P2 i o MR 2(a) AT LA B 22 Bk R A

BRG] 2 (b) FAsE e X 32 2 B R A 2k

JEVR AN DL TG ZH A, 5 B AR L HEUR oy &

A2 T AR AR AR T ARk HE A B I 1

PRI R D BT D BB IR ZH 2L, X2 iy T3

TR LR RE B R, v 2 B RS R Y, BT 2(c) M

WESRZ AR, T DU HHEAR = R U Bk

FARBAR Bk i 2B &Y, H FZRHE

JEAETE F G LA b R IR RS X

THERE B IR ARV HN I WO A TR — 2 B L OF

TEBCRUE RS LT, B AR A T MEAR 2= 2 T v 40

FERR 7 ) AR A, (o S A5 22 1 A 5L T Ak e A R

A8 T SR o HEAR = kL P9 5/ B0 A1

DA URLAR AT AR T i A7 IR 82 23 A1 B AT HH 0
Bl 3 D A [R)BOR AR 20T HE AR 2 i SEM S

AL I HEAR SR A SN 5 SR O BRI TG R

DX AR R = Z ) S R A5 RAF SR E

SRELIM 3 RN S | RS 5 00 1 IR W o A

AL FOIRYY s AR R R Z AR W) A0 9 I

I HICT Ay el TALAFBRIE . DL EBS S G

IR EE R —, I3 (b).(c) &AT LA,

54



(AT T L) 2020 F3 A % 49 K % 5 4

PRGTS T, UG o2 8% 000 2 anXize 0 @ il e
() SR AP T "
'. = ot Pl «

s i Te '»g‘ﬁ;b,:x‘
e s
R AS

v
-

50 | R i s e e Ay > |
2 ik B X RO LR L S5

Fig.2 Microstructure of base material, heat affected zone and surfacing layer
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Fig.3 SEM morphology of cross-section of surfacing layer
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Tab.3 Composition of micro—zones
of the surfacing layer in Fig.3 (wt%)
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Fig.4 X-ray diffraction pattern of surfacing layer
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Fig.5 Microhardness change curves of cross-section
of surfacing layer
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