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Spheroidization of graphite and properties of new Ni Cur C alloy

ZHU Ding-yi, CHEN Lrjuan
(School of M aterials Science and Engineering , Fuzhou University , Fuzhou 350002, China)

Abstract: The NiCur C solid self-lubricating materials were prepared by melting method and the spheroidization effect of
rare earth magnesium on graphite of Nt Cu-C was studied. T he results show that with the addition percent of Cu within 0
~50%, the spheroidization effect of 0. 75% of rare earth magnesium on the graphite during crystallization is effective.
After the graphite being spheroidized, its nucleation density increases and distributes homogeneously. The solution of Cu
improves the hardness of alloy matrix and the electrical resistivity of N Cu- C alloy. The more adding of Cu has the effec
tive spheroidization on the graphite, but reduces the content graphite. The self-lubricating properties of N+ Cu-C alloy in-
crease with the increasing of graphite content and spheroidization. Through dry friction and wear experiment against 45%
annealed steel and GCrl5 bearing steel, it was found that the friction coefficient of the Nr20% Cu 3. 5% C alloy remains
stably as 0. 12 and 0. 13, respectively.
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Table 1 Compositions of rare earth

magnesium (mass fraction, %)

Mg Al Si Ca Mn Fe Cu Ba Ce

21.61 2.10 47.20 2.37 0.37 24.22 0.22 1.17 0.74

1.2 B

K B A U N AR I, AR RS ZG-
25, ThE N 50 kW, I G Ik M 3R 2l S
W . B FRIEC LT F A SR O T S 3 R, Ky
BRHURCE b, HERARR - BEER A TR 43 Tl AE AN
F R R, R . N VR R S 2
0.125 Pa, KRG RN Ar AT R . SBIE % NirC
&4, BREEET 1650 C, {#¥E 5~ 8 min, £F
NtC A EER NS JGE, WIRE} A 4 e Hi sk
AR E G4 T, fRIE 8~ 10 min . PAERT ¥ # +
BERRAEFIMINRL R RS SR T, &3t 0. 8~
1.5 min BRI JG, BBREBERNA BHR
o, 8578 R~ 120 mm X 60 mm X 20 mm .
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Fig. 1 Solidification microstructures of NrCu-C alloy
(a) =N1r3.5%C alloy (N); (b) —Ntr3.5%C alloy (S); (¢) —Nr20% Cu-3.5% C alloy (N);

(d) =Nt 20% Cur3.5% C alloy (S); (e) —N1r34% Cu3.5% C alloy (N); (f) —Nt34% Cu3.5% C alloy (S);
(g) —Nr50% Cur3.5%C alloy (N); (h) —Nt50% Cu3.5% C alloy (S)
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Table 2 Partial physical properties of
Nt CuC alloy

Electrical resistivity/ Density/
Alloy (10° O/m) (10°kg*m™°)
N 5 N S
0% Cu 0.24 0.21 8.25 8.25
20% Cu 0.58 0.47 8.47 8.05
34% Cu 0.71 0.68 8.61 8.47
50% Cu 0.53 0.53 8.77 8.74
Area percentage of HB/
Alloy graphite/ % MPa
N S N S
0% Cu 22.35 24.21 90.0 89.6
20% Cu 24.62 26. 09 97.3 93.8
34% Cu 20.37 22.84 98.6 102. 8
50% Cu 9.14 9.69 113.6 110. 8
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Fig. 2 Relationship between friction
coefficient and fraction time of
Nt Cu-C alloy(S) against 45" steel
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Fig. 3 Relationship between friction
coefficient and fraction time of

Nt Cur C alloy(S) against GCr15 bearing steel
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(HRC57) XF 5, PR R AR AN (L3R 3 ¥
fig), SREEER AT 45" 4N (HRC28) Ao B i 4 K 44
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Table 3 Dry friction factor of NrCu C alloy after

spheroidization and none-spheroidization

45* steel GCrl5 steel
Alloy
N S N S
0% Cu 0.25 0.14 0.15 0.16
20% Cu 0.20 0.12 0.12 0.13
349% Cu 0.18 0.16 0.22 0.21
50% Cu 0.33 0.32 0.27 0.26
AN
3 e

1) FEBEBRAFIN NeCrC A& A8 A
A RIFEMAER, ARSI, % RIE
w1, AR, ARSI .

2) FEEA TS B 2, MR 1R,
R B A8 K A R BRI, XA 37 — 2 K ER
WAEH, BB EAE&ETAENEE.

3) Nr20% Cu-3.5% C A4 HA & A S
FE, HiBkF 45" PR EAE R GCrl5 SR T T
JER RN, PESRRIEURHFAE 0. 12 A1 0. 13; A58
SRUAESE, HTRZERERS, M85, 5
BRI 45" NGBS, R RIUH BT A
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