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Measurement of Interfacial Free Energy
between Carbon Saturated Molten Nickel and Graphite
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Abstract : The present study demonstrates that the sine rule is useful for examining the interfacial free
energies at solid-liquid-gas interface, when the dissolution reaction from solid ceramic to molten metal has occur
and reached equilibrium. The mean value of the interfacial free energy between carbon saturated molten nickel
and graphite obtained is 1.89+0.05]-m~2, and one of the surface free energy of graphite is 0.75+0.10] -m~2

Key words : interfacial free energy, surface free energy, molten nickel, graphite, sign rule

B 8 AWETE, BEEIIvIA»SLBRERNOBRIUCHTEHIGELTWS L E, BE-BK-S4&
RECRTHHI AN -2 WET 2O ERNOBERAFHTH L LR LI, BOoNTRERMER=Y T
V- BSEORTHHI AL X —OFEHHIZ1.80£005]-m™? BHOXMEABET RNV ¥—13075£0.10]-m T
A

F—0O—RK: REHATIAVY—, REAHHIZRAVF—, Bl=v 7V, B, EZH

1 HWE FERABE - BORICEALEY . FHFRTIRZOFE
BRER-LIIv 7 AMORTMHBAT A V¥ -1, REHAER= Y V- BHRRCERAL, BR=v s
SRBSGROBRER LHAXYOLNICEZNGET IH NV-BHFAORTMEHE A VY — L BHROKAEHT F
HERFTHY, BHESREFBAYORSH, 0Tk NVF¥F—2RARISROOTHET 5.

WAPOFEGIKELEBERIZTHDOTHH.MBI12D, 2 RRFE

BREBRPOIEBAENOER L 5, FHEro0xk 2-1 AERE

RESOER, €RELT IV I ROBEESRY, WAV 1 () iCRT & IR E RO EEO LBk

SECAFRTLIEELRHFOVEDTH S, PRoTwa L E, 3OOREMHHLAINF—DHOM
ZOREHHI AN F—Z—RICY Y 7ORDHKYD REY7ORDIcLoTREN S,

LRATWS, T4hbdh, BHRERORTHHLF VI —, Ps=YLs T yLcos b (1

Bty Iy s AORMEME AL F— 5L OCBMAN v, wuBE Uy, TRERBEORTABT A NF
bhrhiE, Y 7OoRPLREEAIAVF—2RKDE —, BROXAEHHI AV Y —, BS - REHOREA

SEATED, LALLM, BEOERAERIILIEL HIFANVF—ThHb, CORPOFHAHTFNVF—%
EX 7R EEPOHBHICABMOOATVEDT, £ KRBT, BHEOREHABHI I VY-, BEORTH
D% E-o TRABHI ANV ¥ — %R 5 IZITHE LR HIANXF—BLUEBADENLEL 2D, —F,
Mhbb, HABINECTIC, HFHER-BEHtI Iy

JAMOREEHEZANF—LEEELT I v 7 AOKMA * M TR A2 A2mA, B B ISRH
HHIAVF -2 RBFICROLFHEEREL, hek PRI 5 Al4B %M, FRI9E10A26H ZH

177



k¥ 60 (4] (2008)

(a)

(b)

Fig.1 Schematic drawing showing the equilibrium
shape of sessile drop on solid substrate : (a)
liquid does not dissolves substrate; and (b)
liquid partially dissolves substrate.
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: Lanthanum-chromite heater

8: Thermocouple (inside)
9: Gas outlet

10: Metal droplet

11: Graphite substrate
12: Alumina support

13: Silica glas

Fig. 2 Schematic diagram of experimental apparatus.
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Fig. 3 Changes of width and height of iron droplet with
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Fig.5 Estimation of ¢, and ¢5 (a) photograph of
nickel droplet on graphite substrate at 1623K
and (b) cross section of solidified nickel and

graphite substrate after heating test.
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Table 1 Compilation of angles at three phase boundary and free energy results

Holding | Weight of . 4, /deg . .
time/h | nickel /g Pyl deg #g0ep {:360 by — ) T I
91.9 113.2 154.9 1.87 0.79
0.6 91.3 118.0 150.7 1.95 0.95
91.0 113.5 155.5 1.78 0.78
94.2 109.8 156.0 1.82 0.74
1 0.7 88.1 110.9 161.0 1.84 0.60
91.5 111.7 156.8 1.85 0.73
31 90.2 116.8 153.0 1.93 0.88
90.4 113.3 156.3 1.87 0.75
3.3 92.0 109.1 158.9 1.82 0.66
6.9 86.4 115.8 157.8 1.91 0.72
3.8 78.2 120.8 161.0 1.96 0.65
2 70 89.2 112.0 158.8 1.86 0.67
84.2 119.1 156.7 1.96 0.78
Average 80.1+4.2 1142+ 3.7 156.7+2.9 1.89+0.05 0.75+0.10
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Fig.6 Photographs of nickel droplet on graphite
substrate under various experimental conditions.
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