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Abstract: Taking advantage of Mo doping (1.0wt.%-4.0wt.%) method, the continuous network structure of M,B hard
phases in the cast Fe-2.0Cr-3.0B alloy has been broken, and the mechanical properties and three-body abrasive wear
performance of the alloy have been improved. The Fe-2.0Cr-3.0B alloy samples were obtained by using of melting
and casting+heat treatment method, and the microstructures of the alloy were analyzed by means of the metallographic
microscope, SEM, EDS, XRD, and other techniques, and then systematically evaluating the mechanical and three-
body abrasive wear properties. The research results show that the Mo rich M;(B, C), phases will be formed after adding
Mo element, which precipitating among the M,B phases with micro and laminated structures, and effectively breaking
the continuous network structure of M,B hard phases and promoting its transformation into block or strip shapes. The
fracture toughness of the alloy is increased gradually with the increase of Mo content, and when the Mo content is
4.0wt.%(4Mo specimen), the fracture toughness of the alloy is increased about 30% comparing with that of the alloy
specimen with 1.0wt.% Mo. During the three-body wear process, both of the hardness and the fracture toughness of the
alloys play pivotal roles, the 2Mo specimens with higher hardness exhibiting the best wear resistance properties under
the condition of low load, while the 4Mo specimens with the best fracture toughness exhibiting the best wear resistance
properties under the condition of high load.
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45 Fe B C Si Mn Cr Mo

0237 1.261 0.433 2.198 1.102
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0.337 0974 0.459 2246 3.040
0213 0.524 0.524 1.984 3915
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Tab. 2 Parameters of the three body abrasive wear tester
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Fig. 2 Schematic diagram of the three-body abrasive wear tester
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Fig. 3 Metallographic photos of the heat-treated microstructures of Fe-2.0Cr-3.0B alloys with different Mo contents
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Fig. 5 SEM images of heat-treated microstructures of Fe-2.0Cr-3.0B alloys with different Mo contents

E6 HUMBEREMoSEFe-2.0Cr-3.0B& SHIXRDATSEIE
Fig. 6 XRD diffraction patterns of Fe-2.0Cr-3.0B alloys with different
Mo contents after heat treatment

A9M, (B, C) JBH HELERM,BRIRE (8], BENS
B AR T BF T 7 M,BAIZELE RS .

2.3 A[E Mo && Fe-2.0Cr-3.0B & #4182
[ERIBDZFERERAE

BENMMHRENEREEEEEXEEN
. B, XARUR T &2 A FRRNWER
(HRC) | WM ERIEE (HV ) FIE 2l ragkT
2 (MPa - m'?) , ERINIF4FTR. AILIEE,
BEEMoR ERIGIN, AAIRFIRFNZENIEE ML
Y EHEER Y2 IEIBINER/NATES, Hd, 2Mo

F4 AEHHEHEUEE ., HRVERCYE EHEEE
Tab. 4 Macroscopic hardnesses, fracture toughnesses,
and microhardnesses of borides of alloy specimens

B ZOWBEFEHRC L) MBS EHY KR (MPa - m'™?)

1Mo 53.88 1326 21.47
2Mo 57.02 1374 21.67
3Mo 54.98 1231 22.17
4Mo 52.66 1229 27.90

RN EEERS (HRC57.02) , WL BHGEE
&= (HV1374) . —RME, RelEESHI TR
SMERERIIEEIR, R ATENMod i EE B EEN
MIEETE . RIBEARGITEER, ulEFRYZ AR AR (L
VN EHEE SN ERSHEMEERDNEL
B, RPESHFENEERURATIEDERIRD .

ZEERSRnEE— M FIBITEER . Lo, B
MR EIEAE RO 4 Mo & SRS IR, B
MoBE8AT3.0wt %5, WiXIMEXIEERA, H,

AIMoI RN RS, 1X5%E27.9 MPa - m'"?, #8EY
FIMoIHIZES T4930%, X2HF4MoitFEhEMo
M, (B, C) MRS, 2WMHMEBRRS M, 17
B 7 M,BROELERIREERS, (EREGEM,BY BZEITIE
18, NMmERINEEITEEERS.



2026 H3HA/ET75E

(a) 3Mo

(c) Mk Il

s A ﬁ '- ‘i
IS Founorw [T =

(b) ey 1

(d) e

E7 PUMEE3IModFRIEDS RIFAR

Fig. 7 EDS point scan results of 3Mo sample after heat treatment
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Fig. 8 Test results of three-body abrasive wear of Fe-2.0Cr-3.0B alloys with different Mo contents after heat treatment
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Fig. 9 SEM images of the three-body abrasive wear surfaces

INETE FRBIREFEM IR . NEFIILIEER, BERE
HEEZFE=FREENHE: BRUIBIFZARNEE. Sio,
FRIRVIRER AR BN S EIR R B R SRR £
WIRE, RP=ZRENERSETFEEERNER
REFH. BBEIMNFMEAIEIN, HEREE MY
HIFERREREDHERN, ARINR, AXLEER
AR AR AR ZIB AR S, ZRAFSIOERER
BEEMIRIERE, MEBEYRERE. PEHIEME

(a) IMo, 1kg (b) 2Mo, 1kg

(e) 1Mo, 3kg (f) 2Mo, 3kg

FABRORRIEFIRE o Lhoh, BREFEMPMRIIKE R
ABISIOEir, X E2HFSEAEFRNEEETSIO,
BEr, SERERENEREBRISEFWENER
M. Lboh, AT IMoitEE, 2Molif iR ERER
b, BEEREREZ, EHRNIREDCERIRN,
XERTF2MofFEE E&ES T IMoidtf,

AT H—ERIEBREREOFR, E1057-EMo
B E8H0Fe-2.0Cr-3. 0B B A I kg53 ke

(¢) 3Mo, 1kg (d) 4Mo, 1kg

(g) 3Mo, 3kg (h) 4Mo, 3 kg

10 ={REHEREEN=ERRE

Fig. 10 Three-dimensional morphologies of the three-body abrasive wear surfaces
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Fig. 12 SEM images of the three-body abrasive wear subsurfaces ( 1 kg )
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Fig. 13 SEM images of the three-body abrasive wear subsurfaces ( 3 kg )
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