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Thermophysical properties of liquid and supercooled nickel were measured using electrostatic levitation. Over the 1420-

1850 K temperature range, the density can be expressed as p(7)
T,,=1728 K. The isobaric heat capacity was estimated as C,(7)

=7.89%x103-0.65(T—T,,) (kg-m~3) with melting temperature
=36.2+1.9x10°3(T-T,,) (J-mol1-K~1) over the 1420-1850

K interval by assuming a constant emissivity. The volume expansion coefficient was also calculated as 8.2 x 10~5 K~ !, In addition,

the surface tension can be expressed as y(7)

=1739-2.2x10"1(T—-T,,) (10-3N-m~1!) and the viscosity as 7 (7T)

=0.07 exp

[6.7x10%/(RT)1(10-3 Pa-s) over the 1553 to 1963 K temperature range.
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Fig. 1 Schematic diagram on sample position control system
of the electrostatic levitation.
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Fig. 2 Detailed view of electrodes in the electrostatic levita-
tion furnace.
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Fig. 3 Schematic view of optical devices employed to the elec-
trostatic levitation furnace.
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Fig. 4 Maginfied image of a levitated molten sample.
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Fig. 5 Radiative cooling curve for nickel showing supercool-
ing and recalescence.
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Fig. 6 Detailed schematic views of sample oscillation system:
(a) oscillation excitation and measuring system, (b) mode 2 os-
cillation, and (c) a typical oscillation signal.
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Fig. 7 Density of nickel versus temperature.

Table 1 Comparison with literature values of the density of lig-
uid nickel.
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Fig. 8 Isobaric heat capacity of nickel versus temperature,
calculated using the data from Fig. 5 and e7=0.21.
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(103 kg-m ) (kg- fr?eng 1y Reference ~ Technique Table 2 Comparison with literature values of the isobaric heat
capacity of liquid nickel.
7.89 —0.65 1420-1850  present work levitation
Heat Temperature Temperature
7.89 —-0.67 1403-1838 Chung? levitation capacity @T,, coeff. D Reference Technique
Jrmol K1) (Jrmol 1-K-2) (
7.81 —1.08 2163-2423  Saito et al.1» levitation
Saito and 36.2 19x10%  1420-1850  PYeSENLjevitation
7.81 -0.87 S;kt?maa”) sessile drop
43.10 Barin!¥
Saito and .
7.78 -1.0 Sakumal? sessile drop 36.4 Brandes?”
7.77 —-1.42 Allen!® 38.49 Kubashewskiz!




w9 5 IR & 2 v 7L OB 785
2000 e 20 . :
[ —e— Present work r
- [ > --—— Mitko et al.
P " » Popel et al.=
E_ 1900 | i F?sfﬁ”konl ®  Present work
= ' ¥ Alonua | . o D
© ®m  Zarevski and Popel® 151 4 Brandes™
€ 1800 | L= < ok T o
) — b ¥ Kurkjian & kingery™! oy - r
& '-l__._ Z\_\_\j o Kozakevitch & Urbain®! ] |
5 o N 3 = |
= 1700 ‘L ;\.}’x’ I onma & Su ‘C‘_) 10. L]
E N \;\ = !
5 i i
-, - g 3. .
8 1600 s @ e % -
(o] =
n [ K s b5 3" - 8 - °
1500 | " ] —a
L m Tm
1400 00~ 1600 1700 1800 1600 2000 2100 2200 0 - L L
1500 1600 1700 1800 1900 2000 2100

Temperature, T/IK

Fig. 9 Surface tension of nickel versus temperature.

Table 3 Comparison with literature values of the surface ten-
sion of liquid nickel.
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Fig. 10 Viscosity of nickel versus temperature.

Table 4 Comparison with literature values of the viscosity of
liquid nickel.
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