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Development and Application of Iron—based Hardfacing Flux—cored Wire

LIU Zhen-ying, ZHANG Li
(Beijing ARC Xinxing Science and Technology Co. , Ltd. , Beijing 100084)

Abstract: To solve the wear resistance of wear parts involving vertical mill, squeeze roller, and wear resist-
ant plate used in cement, power, and metallurgical and mining industries, the iron—based flux—cored wire for
hardfacing was developed. The hardfacing alloys with carbon (4% —6%), chromium (20% -35%) and other
alloy elements of no more than 10% were prepared with the method of overlaying welding by designing differ-
ent proportion of graphite, chromium carbide—iron powder and some additive agents of flux—cored wire. The
microstructure and hardness of hardfacing alloy were tested and analyzed. The percentage of area and size of
carbides in hardfacing alloy were determined. The wear resistance of alloys was evaluated. The results show
that the microstructures of hardfacing alloys consist of primary carbide (Cr, Fe);C;. eutectic carbide (Cr,
Fe);C;, residual austenite and other trace amount of carbide. The more the amount of primary carbides is, the
higher the hardness of hardfacing alloys is. The mass loss increases first, and then decreases. Proper addition-
al elements such as Nb, and Mo can improve wear resistance of hardfacing alloy by forming solid solutions and
producing fine and dispersed hard carbides. Six types of flux—cored wires are successfully developed by desig-
ning and expermenting.

Key words: iron-based hardfacing; high carbon; high chromium; microstructure; wear resistance; flux-

cored wire
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Table 1 Samples number and classification

Classification Samples number Quantity”
1 1 2 3 4 5 6 7 8 0
Il 9 10 11 12 13 1
| 14 15 16 17 18 19 20 1
I\ 21 22 23 24 2
Vv 25 26 27 3

Control samples V1 V2 V3 ZX

* Note: Quantity of added alloy elements, alloy elements refer
to Mo, Nb, B, V by less than 10% except for Fe, Cr, C,
Si, Mn.
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Table 2 Parameters of the welding technology

Parameters Values
Diameter of wire/mm 3.2
Current/A 380-400
Arc voltage/V 28-30
Welding position PA
Welding layers 4
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Table 3 EDS results of the sample 13(a/%)

Element C Si Cr Fe

Dark zone 31.63 41.65 26.72
Content
Light gray zone 11.22 2.77 13.50 72.52
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Fig. 4 Fiber rod primary carbide optical microscope of

the sample 15
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Fig. 7 Distribution of surface scanning element composition of sample 19
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Table 6 Mean grain size and area fraction of primary carbides in hardfacing alloy

No. 1 2 3 4 5 6 7 8 9 10 11
Average grain/pm  15.87 12.34 17.01 13.59 12.72 12.17 13.11 18.82 6.02 9.63
Area fraction/ % 7.14  41.09 27.56 33.74 16.40 19.27 22.33 30.39 19.71 25.38
No. 12 13 14 15 16 17 18 19 20 21 22
Average grain/pm  7.01 8.51 11.94 11.35  9.80 6.75 12.22 7.18 8.50 6. 20
Area fraction/ % 19.72  31.93 28.90 30.45 24.62 22.91 31.91 33.44 20.73  20.19
No. 23 24 25 26 27 V1 V2 V3 ZX
Average grain/pm  14.71 10.10 12.08 13.26 7.29 10.01 13.02 21.53 12.06
Area fraction/ % 35.09 37.41 39.33 46.76 36.73 28.14 25.46 43.72 29.77
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