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®1 Fe-B ALzl

Table 1 Chemical compositions of Fe-B alloys

FOMTRRE R AR B R g0 Bt AT phids
SEAG, PRI 3 AR PP EARFE T, R
P25 10 mm X 10 mm X 55 mm.

2 FR5118

2.1 HUEALIENT Fe-B & £ 4575 AR HIR NG

Fe-B & &M AWML Z W 1(a)F(b)FT
Ny B A EDIR SRR . S MR S5 44 1)
LR, RO ) AR REde i A i, 1

Mass fraction/%
Sample B . -
C B Cr Mn Si Ni Ti Al Ce Fe
Co 0.3 2 1.2 1 1 0.3 - - - Bal.
Cl 0.3 2 1.2 1 1 0.3 0.35 1.5 - Bal.
C2 0.3 2 1.2 1 1 0.3 0.35 1.5 0.2 Bal.

1 Fe-B (&M SMAA NG

Fig. 1 Microstructures of as-cast Fe-B alloys: (a) OM image of sample CO; (b) SEM image of sample CO; (c¢) OM image of sample
C1; (d) SEM image of sample C1; (e) OM image of sample C2; (f) SEM image of sample C2
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Fig. 2 XRD patterns of as-cast Fe-B alloys: (a) Sample CO;
(b) Sample C1; (c) Sample C2
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Fig. 3 EDX spectrum of boride in sample CO
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Fig. 4 Microstructures of Fe-B alloys after heat treatment:
(a) Sample CO; (b) Sample C1; (c) Sample C2
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Table 2 Properties of Fe-B alloys after heat treatment

Sample  Hardness, HRC Impact toughness/(J-cm 2)
Co 65.4 7.8
Cl 61.7 12.5
C2 60.6 15.2
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Fig. 5 Wear resistance of Fe-B alloys after heat treatment
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Effects of Ti-Al and Ti-Al-Ce additions on microstructures and
properties of high boron iron-based wear-resistant alloys

QIAN Xu-dong"? LI De"? XU Bing-kun" 2, LU Zhou"?, YE Xu-chu"?

(1. School of Materials Science and Engineering, Nanjing Technology University, Nanjing 210009, China;

2. State Key Laboratory of Materials-Oriented Chemical Engineering, Nanjing Technology University,
Nanjing 210009, China)

Abstract: The effects of Ti-Al and Ti-Al-Ce additions on the microstructures and properties of high boron iron-based

wear-resistant alloys were studied. The microstructure and properties of these alloys were analyzed with X-ray

diffractometry (XRD), optical microscopy (OM), scanning electron microscopy (SEM), hardness testing machine and

friction-abrasion testing machine. The results show that the interconnected boride network is destroyed with Ti-Al and

Ti-Al-Ce additions, the morphology and distribution of modified as-cast eutectic borides are refined. With the Ce addition,

it shows more effective modification. After heat treatment, the hardness of alloys decreases slightly but over 60HRC. The

impact toughness and the wear resistance of high boron iron-based wear-resistant alloys are increased by modification

treatment, the impact toughness is up to 15.2 J/cm? and it shows excellent wear resistance.

Key words: high boron iron-based wear-resistant alloy; Fe-B alloy; modification treatment; impact toughness; wear

resistance
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