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Abstract: Hypereutectic high-boron hardfacing alloys containing 0. +1.0 C,413 Cr, 2. 53.2 V, 2. 2
3 8 B( mass fraction/ %) were deposited by using submerged arc welding ( SA W) fluxcored wire. The
microstructure and boride morphology were investigated by optical microscopy (OM), scanning elee-
tron microscopy (SEM) and X ray diffraction (XRD). The microstructure consists of ferrite, martens-
ite, residual austenite, borides and carbide such as M2B, M3 (B, C), V2C, etc. The volume fraction of
primary boride M2B varied with boron content. In addition, the effects of carbon content on hardness
and wear properties of high-boron hardfacing alloys were evaluated. T he results showed that the hard-
ness value was up to HRC 66.5 and the abrasion resistance was excellent. With the increased of car
bon concentration, both the hardness and abrasion resistance firstly enhanced, and then decreased.
The wear mechanism changed from abrasive particle micro-cutting to micro-area spalling together with
micre-cutting.
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Table 1 Processing parameter of flux cored wire submerged arc welding
Current/ A Voltage/ V Electrode extension/ mm Welding speed/ (cm* min-1) Interlayer temperature/ C Postweld state
500-550 30-35 30-35 30-33 156-250 Aie-cooling
2 , €
Table2 The composition and the hardness of
high-boron hardfacing alloys e= AMo/ AM (1)
Sam ple - Mass fr;:tion/% B Hardness Mo
I 0.1 1+13 2.3-2.5 41.2 > ’ ’
2t 0.4 1+13 2.32.5 512 JSM-6360LV
3# 0.7 1+13 2.32.5 66.5
4* 1.0 1+13 2.32.5 62.0 2
5# 0.75 45 3.6-3.8 63.8
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L3 ’ ’ - 1149 °C, L.s ( 3. 8%
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MLS-23
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60, 24. 5N, 240r * » FeB M:B, M Fe,
min” ', 1. 5kg (250~ 425Hm) Cr;V . :
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Fig. 2 XRD patterns of high-boron hardfacing alloys
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Fig.3 Boride morphology of high-boron hardfacing alloys

M:B s

15~

> 0. 1% C,

41 2; 0. 7% C,

30 -

4

00 02 0.4 0.6 0.8 1.0
Mass fraction of boron / %

wear ratio of high-boron hardfacing alloys

Wear ratio

(a) 1" 5 (b) 3* ; (o) 5*
(a) 175 (b) 3% ; (¢) 5*

5.6; 1.0%,
1.6 3 17
;3" M:B ,
M:B
2.2.2
", 3 s
(a) 1
;1 . 5(b)
(0 5*
3
M:B
s M:B

62, €
s M:B
M:B
( 5)
5
3" ’
;5

Fig.5 Worn morphologies of high-boron hardfacing alloys
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