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Preparation and structure property of high- temperature
self-lubricating Ni- graphite alloy by melting method

ZHU Dingyi, GUAN Xiang-feng, DUI Werzhen, CHEN Lt juan
(School of Materials Science and Engineering, Fuzhou University, Fuzhou 350002, China)

Abstract: Self-lubricating two-phase Nt graphite alloy was produced by methods of vacuum medium-frequency induction
melting, arc melting and containerless rapid solidification process of 3m drop tube assisted by high-frequency induction
melting. The results show that graphite cast in graphite mold grows in lamellar shape; graphite cast in metal mold tends
to be spheroidized; graphite smelting and solidifying in arc furnace is in globular shape, and homogeneous globular graphite
is achieved in rapidly-solidified alloy prepared by 3m drop tube. It has been presented that the recalescence temperature
difference between ( 10?0) edge plane and (0001) basal plane of graphite in graphite growing procedure is an important in-
fluencing factor on the growth morphology of graphite. The Nrgraphite alloy shows high impact flexibility and low elec
trical resistivity. Through dry friction and wear experiment against 45* steel and GCr15, it is found that the friction coef-

ficient of the alloy stably remains 0. 23 and 0. 15, respectively.

Key words: Nrgraphite alloy; self-lubricating; melting method; structure; spheroidization
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Fig. 1 Phase diagram of Nt C binary alloy
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Fig. 2 Microstructures of Nt 3. 5% C alloy
smelting in medium-frequency induction
furnace and being cast under

different conditions

(a) —Cast in graphite mold; (b) —Cast in metal mold;
(¢) —Microscopic pattern of spheroidal graphite
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smelting and solidifying in vacuum arc furnace
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Fig. 4 Rapid solidification microstructure of
Nt3.5% C alloy solidifying in drop tube
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(a) —Two different growth planes of graphite crystal;
(b) —Rapid solidification; (c¢) —Slow solidification
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Table 1 Partial physical properties of
Nr3.5% C alloy

Parameter Numerical value
Density 8.28x 10°kg'm™®
Hardness 86.8 M Pa

0.24 Qe mmZ* m™ !
128 x 10* Jom?

Electrical resistivity

Impact toughness
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Fig. 6 Curves of friction factor of
Nr3.5% C alloy vs friction time
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