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Microstructure and wear resistance of Fe-Cr-B-C hardfacing alloys
GONG Jian-xun, LI Dan, XIAO Yi-feng, ZHANG Qing-hui
(School of Mechanical Engineering, Xiangtan University, Xiangtan 411105, China)
Abstract : Hardfacing alloys containing 0. 5% 0. 7% C, 9% -12% Cr, 0% -2. 25% B (mass fraction) were depaosited on Q235 steel by flux-
cored wire submerged arc welding ( SAW ). Microstructure of the hardfacing alloys was investigated by means of optical microscopy
(OM), scanning electron microscopy ( SEM) ,X-ray diffraction (XRD) and energy dispersive spectrometer (EDS). The microstructure of
the alloys consists of ferrite, austenite and martensite, borides of (Fe,Cr),B, (Fe, Cr),,(C, B)4, (Fe, Cr)B and (Fe, Cr),(B, C).
The borides with strip, rosette, blocky and honeycomb shape are observed in the alloys and the volume fraction and morphology of the
different boride depends on boron content. Among them, the typical shape of ( Fe, Cr),, (C, B), is rosette, and aggregationally
distributed. In addition, the effects of boron content on hardness and wear properties of the hardfacing alloys were examined and abrasion
experimental result demonstrates that abrasion resistance of Fe-10Cr-xB-0. 6C hardfacing alloy is excellent. When volume fraction of the
aggregationally distributed borides is too high, although the plunging and subsequent micro-cutting movement of abrasive particle can be
effectively blocked, cavities left by some released borides from matrix make it easy, so bond strength between boride and matrix becomes
an important or even main factor for abrasion resistance of the alloys.
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1 ZHMHREF®
1.1 SHHERESEHE

Fe-Cr-B-CHBE S LHANEBELZIE 90 mm x 70
mm x 20 mm ¥ Q235 Hik i - , A Hi IR P MZ-
1000 =2, TZ S5 m%E 1 Fins, BR A HI260,
RS REREIETE LB . Fe-10Cr-2B-0. 6C #
BAEERRA (wit% ) H:C0.5~0.7,Cr9 ~12,B 0
~2.5,Ti0.5~1.0,510.5~1.5,Mn 0.5 ~1.2,Fe £&
AN B AR EESEREEFMERIITE2,

:1 BHEELEMEIZSH
Table 1 Processing parameter of flux cored

wire submerged arc welding

Electrode Welding Interlayer

Current  Voltage Postweld
extension speed temperature
/A usv state
L/mm p/(cmemin~') 7/C
450 ~500 30 ~34 30 ~40 25 ~35 150 ~250  Air-cooling

#2 Fe-Cr-B-CHEGEEHBAMBEE
Table 2 Composition and hardness of Fe-Cr-B-C

hardfacing alloys

Sample No.1 No.2 No.3 No.4 No.5 No.6 No. 7

B/wt% 0 0.45 0.90 1.35 1.575 1.8 2.25
Hardness/HRC 29.3 54.5 62.3 65.0 64.1 58.6 62.1

Crack No No No No Yes  Yes No

2y IR 2 5h B v HOBA, 25 76 i = Bk 45 4
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ELHA ¢p4.4 mm SR 22, LI IRIBAZE 0.2 mm, R 47 24
HEBSHNEBRE ¢3.2 mm BHERH,
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Pt sE E WL No.4 ~No. 7 KM B AL,
AFL B R e F BB S AX Oxford7854 43 #r B X B4 o
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58T
1.3 mERE

it 185 4 3% 36 SR A MLS-23 %Y 18 7 4% i 46 =X B8 31
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