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Study on Microstructure and Properties of Iron Base Hardfacing Alloy
Strengthened by Borides
ZONG Lin', WANG Xuezhao', XU Junyao', WANG Ming’

(1. School of Mechanical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China 2. China
Construction Industrial & Energy Engineering Company, Nanjing 210000, China)

Abstract : Four groups of Fe-B-Ti-C hardfacing alloys with different B mass fraction were prepared on Q235 steel
substrate by plasma arc surfacing technology. The influence of different B content on the morphology, quantity of hard
phases and properties of the alloy hardfacing layer was analyzed. The microstructure and hardness of each surfacing layer
were tested by scanning electron microscopy (SEM), X-ray diffraction (XRD) and Vickers hardness tester. The results show
that the microstructure of Fe-B-Ti1-C hardfacing alloy 1s composed of austenite(y), Martensite (M), Fex(C,B),, Ti(C,B) and
Fe,B phases. With the increase of B content, the microstructure of the surfacing layer changes from hypoeutectic to eutectic
and hypereutectic, the morphology of eutectic borides changes from honeycomb to lamellar and chrysanthemum, and the
number of eutectic borides and Ti(C, B) carbides also increases gradually. When the boron content is 7.1%, a large number
of blocky brittle Fe,B primary phases appears in the hypereutectic structure, which causes the internal cracks of the
surfacing layer after welding. The hardness value of the surfacing layer surface increases with the increase of B mass
fraction. When the B mass fraction is 4.7%, the average microhardness of top part of the alloy surfacing layer is the
highest, reaching 991 HVO0.2.
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Tab.1 Plasma hardfacing parameters

SRR U/V MU FE UV | #8203 DA |9\ B 3 /(cm - min™)

A8 ] £ Bl A8 52 /(U - min")| HL 90K [0 £22 20 96 )8 Jem [HLAKEE T 4FE & /mm

90 30 140~160 3~~15

21 2.0 3

K FH 2k V) 50 B0 v I 4% W 1 D) B4 AH 10k | ik
PR B BT 10% 08 B2 1 /S i WS i s, F1 H
FEINOVA400 Y 4 i F 55 oE 17 HE X5 )2 500 2 200
£, MU & 5d D8 BIRT SN kA7 HE AR = W AH o
FIH MC010-HVS-20 BUEL P 4 G A B2 R 1 7 iR 2
{Om) e 5K B AR AR A S 100 g, AR BT E] A 10,

2 H#HRFITiE

2.1 Fe-B-Ti-C &£ ¥ EENEMAR S

&l 1 AR B i 43 808 Fe-B-Ti-C & & 3R )2
TEARAE A4S T SEM JES . E 1(a).(b)>~N B i
TR 2.1%0T 16 & B, il DUE R
J2 o SR N 3 S AR 2 i A Y B AR i R A A
it A1y AR L AR 20 40 K A 8 DU ] A X R 3 i 2H 41
(y+M+ AL 4 ) i, BRI (AR 2 v Fl M,
PR AL &4 2H 2L y+M+Fe,B+Fe; (C,B)g 4 1, 2
B BRI G Ti(C,B), K 1(c).(d)F B i
L 3.4%00 & AR R B A, T LUE B AR
FEHLZIEESE 1(a) . (b)Mir, 5K 1(a). (b)H
b, HEAR R BB G IR IR AR E m i, IR AR 2 4
[ytM+Fe,B+Fex(C,B)(] & . F 1 2 | R HEIR )2
HA AL G2 WoT = Al 2 5 s B B A0
F% ,  DATTT 3 8 22 7 383 5 [8] 25 N &5 & e A K iy
HLHAL E 1(e) () A B FitE 5348 4.7%HF & 4k
BRI R 2, vT LLAE W RO 3 g 2 2 [y M

K1 Afa] B B o> B HEXSJZ SEM 2 21

Fig.1 SEM images of hardfacing alloys with different B contents

Fe,B+Fex»(C,B) I m dk ittt £ A 448 It i
HAEE, B 1(g).(h)N B BiES2E 7.1%0 5 4
RN RS RS BRI A

-84 -



M T T Z
Hot Working Technology

f#g AL G Y Fe.B, LRIk L A2V 90
T I K IEHE AR R B T R, R AR (R
N R FEE R P AEWERZE IR R AR E
() Fe,B Motk AH G Bl iy . FRieat b | AR 2 B 3k
2] X P A O ] A2 B Y 07 S T 2H 40 AR 1) R AR
I H A T AR, MR MR )E T oA R ¥
PRI, B = A= e

ME 1B rT VAW, BEE B a7 20 38,
LAl Ak B ) JE 25 el ARG 11 04 55 R Fes(CL,B ), [1]
= il R 1Y )2 R M ;EUTE&FGE(C,B%%%@F@H(C:

mH#

B)s ML S5 JZE Rk By JE R .

i S AH Fex(C,B)s

" Fe Jﬂ:? ESHlid
_IU.#'M:??@[EILJL;%WL}J Ti(C,B),

&l 3 T B Joi i 43 A0 4. 7% 09 HE R 5 4 #1f 42 AH

ETIi.ChLE,FBE—FEBILE, A

BRAS, TN, R A 5 2
PR 0 AL T R IX e X TS R B
R WAARIE S IR R T R0 R4 4

K 3 B o 7 B 4.7% 00 HEJE 48 2H 21
Fig.3 Optical micrograph of cross section
of the surfacing layer with 4.7%B
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Fig.2 Surface scanning images
of hardfacing alloy with 3.4%B
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Fig.4 XRD patterns of hardfacing alloys
with different B contents
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Fig.5 Microhardness distribution of cross section
of hardfacing alloys
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