2014 4E 7 A
57 W

#MooB T
5 28—33 11 Journal of Materials Engineering No. 7

AEXNLEBRIPATELERE

Effect of Graphite on the Properties of Slag-free
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Abstract: A series of Fe-Cr-C slag-free self-shielded metal cored wires with different graphite contents
were developed and their droplet transfer pattern, welding spatter characters, welding appearance, al-
loy microstructures and hardness were investigated. The results show that, as the graphite content in-
crease from 0%-8% (mass fraction), the size of droplet is smaller, the transition frequency of droplet
becomes faster. When the graphite content reaches 6% , the value of welding spatter is smallest; the
welding appearance is excellent, which indicating that the wire possesses idea protection efficiency.
Graphite promotes the formation of primary carbides but embarrasses the formation of eutectic car-
bides. Graphite is also in favor of the orientation of primary carbide vertical to the surface of speci-
men. With the graphite increasing, the hardness increases obviously, but it increases slowly and
cracks appears when the graphite content exceeds 6%. The idea content of graphite added into the
flux core is about 6%.
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Fig. 1 Cross-section of self-shielded flux-cored wire
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Table 1 Chemical compositions of

the flux core(mass fraction/ %)

No. Graphite High-carbon ferrochrome Others
1 0 60 40
2 2 60 38
3 4 60 36
4 6 60 34
5 8 60 32
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Fig. 2 Effect of graphite on the transition frequency of droplet (a)0% graphite;(b)6% graphite; (¢)8% graphite
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Fig. 4 Welding appearance of wires with different graphite contents

(a)0% graphite; (b)6% graphite; (¢)8% graphite
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Fig.5 Schematic illustration representing a possible effect of
graphite on droplet transition (a)blowing force of CO gas
on the droplet; (b)shattering action of CO gas in the droplet;
(¢)increasing surface tension due to the

deoxidization by adding graphite
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Fig. 6 Microstructure of hardfacing alloy (a)SEM of hardfacing alloy; (b)SEM of eutectic carbide
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Fig. 7 Effect of graphite content on the microstructures of hardfacing alloys

(a)0% graphite; (b)2% graphite; (¢)4% graphite; (d)6% graphite; (e)8% graphite
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