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V(R,‘j) =-C (Rij - 02)3 + C3Rij - Cy
BV RET,j WEE R; WERYK, FRARXEGERDT:
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R C Cg Cs Cy

1.9-2.40 2195976 3.097910 2.704060 7.136449

2.4-3.00 0.639230 3.115829 0.477871 1.581570
3.0-3.44 1.115035 3.066403 0.466892 1.547967
V #l R B4 510 eV FA.
BB R 210 MRFAR.

2 ROAFRBMITESE

Helmholtz BEHEE F SHBE U, B S BT XRF
1999-02-02 ¥ B & —, -

2000-01-05 M) 6 i HK.
1) BEXARMERESERTA (19682008).
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F=U-TS (2)
fEEA &R
dU = TdS — vdP : (3)
2 2
S(T) = S(To) + /1 (dU/T) + /1 (vdP/T) (4)

Big Lt EYROFE, BARTET AN, ITETRET (T = 0K) K8HE, HFik (9
RHAERCREFHOMME. NASTHHETETETERENTOME B, §HEas
et 5] —#, $SHWAE To 4 Debye WA (460K). X MBET, RAIMBREFR KR
FRM, [RE AT CUR f i R AR R AL . MRS TR FE T, SRE N AMERTFSR
BIARX B EE ST, BAEHRRERRSFREMXNERESA, HiHHHXMNRET HH
E. NaFashhEmitEs, TURKEFATRESENRBRESHEHXER, BMA (4 X
REHERETHMHE F7T U, Py, S, Eid Q) AdHHAME FE SFXREHHN
wATR.

POEFR B R AR LR T v, AT RASKH R R BN A

3 BREGH

HTMHRERATE PER, H5%, RARPESFHTES LERRME, F¥EEN L
FB 5GPa, AGHEHBKIATE, IH#ERAISIFTEBAHMKBEERNER. £NE
SWKIBHRERTE oy, ZATEANAIE—-B, MESZRELRFRERLIRN%
. SXE R B BB AR T LB O R IR R AR R

HEAERFESEE To 5 RMNESREBLBEFHENOERESH, FHATREXMRET
KIME S(To) = 19.¢671J/K. LR MBEAER, RITKHESTEHT 800K MBRSENEK
RESHENXER, B1XE2 BREMNYAFLENXR

P =0.000656T — 0.183 296

X ,
U =0.000243T — 1.453125

HAPESICHA R GPa, THRER B AL N 16.0207 x 107°J. FT LRXE, FA (4) X
SRR FERE T K BEMRE S(T), €8 30/ S, BR. AR E, FTLCRG 208,
EE3TAS Fn. EH3IREBHEESOKLT S, 55 MBREAMEEL. EEAB, KSR
HURARERESHMNME, MERENAE, AKREANBEERLRRRES. 3 800K
o, HSELFHERT - MRS IYRERETHAKRECEFTAENTIRUNRE. XIE
RAKBGEHNTRRMAFFEHREMRANREERR.

A4 R—TREKPOBAREE, £8RNHORATLEAEH 50% KHEF, EMNOHEIIER
M. ENMRARSGHENAR. MEREENOASE, AEERFOZREFIEM XERAK
o5 A 0 48 1 B 1 B3 A L B R R B SRR

5 K6 HIRPGERIAKBERAGE U # Uy & Helmholtz B HBE Fs fl F. AR
In R AGHRWTER S, Fn, S5, Fs KRR HE. REAKBGHBERATRBLIOAME, B
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Fig.1 Relation between pressure of nano-
crystalline a-iron with temperature
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Fig.3 Relation between entropies of nanocrystalline
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Fig.5 Relation between internal energy of
crystalline a-iron and it’s single
crystal with temperature

2 HkEmAHRSEEXAE
Fig.2 Relation between internal energy of
nanocrystalline a-iron with temperature
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Fig.6 Relation between Helmholtz free energy of
nanocrystalline a-iron and it’s single crystal
and it’s single crystal with temperature

A (2) RFTLUESD, HTHRMBERNKETEROMME, I Helmholtz B A KT

BERE.

F 55 T =9,k Fe M S, B, aTLUED, B4 55 0 X E 4 0004 3 5 aes
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F1 HRGEHE F* 2 MXER Helmholtz B HAE
Table 1 Entropy of nanocrystalline Table 2 Helmholtz free energy of nano-
a-iron crystalline a-iron
T (K) Sa (J/T (K)) T (K) Fa
457.90 19.87 457.89 —13.86E04
485.83 38.44 485.83 —14.75E04
513.75 54.99 513.75 —15.65E04
541.68 69.84 541.68 —16.54E04
569.61 83.22 569.61 —17.43E04
597.53 95.36 597.53 - —18.32E04
625.46 106.42 625.46 —19.22E04
646.40 114.08 653.39 —20.11E04
674.33 123.56 681.31 —21.00E04
702.26 132.28 709.24 —21.90E04
730.18 140.34 737.16 —22.79E04
758.11 147.80 765.09 —23.68E04
800.00 158.02 800.00 —24.80E04
3 GRARMNS ¥ 4 BHRHN Helmholtz A MkE &5 HER (T=09) HE
Table 3 Entropy of single Table 4 Helmholtz free energy of Tatle 5 Eutropy for grain
crystal a-iron single crystal a-iron boundary of a-iron (X=9)
T (K) Ss T (%) Fy T (K) S, (J/T (K))
459.80 20.81 TEYT —0.98F05 460.30 21.57
499.01 22 81 499.01 —1.14E04 498.36 23.55
547.34 3.1 547.34 —1.37E04 564.34 25.81
597.54 27.26 597.54 —1.63E04 597.61 28.08
648.73 29.31 648.73 —~1.90E04 647.65 30.19
693.22 30.90 693.22 —2.14E04 699.28 32.14
747.15 32.78 747.15 —2.45E04 747.00 33.82
798.55 34.42 798.55 —2.75E04 797.42 35.50

4 5 it

RRGFE R TTHE, BRITTETHRGH—RIIBN 2N, CRERER, Eh A
B8, MR A MG XEANEHROBERE B TEMRATALKREEQBNLEHS5HER
BEOXAR. HEEREY, AKSGCRFTHARREEEZOME, WAMAREAHAEEK.
BATIA, XRHTHAKRSGGERFUARREBEZOAANETHE. B, RITTLUES, A
KRR (KR EBEETRIANEFHYEER) BB ZEBERL TR R FER.
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MOLECULAR DYNAMICS CALCULATION OF THERMO-
DYNAMIC PROPERTIES OF NANOCRYSTALLINE
a-IRON V)

Ding Jiaqiang Chen Zhiying
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract Thermodynamic properties of nanocrystalline a-iron are calculated by means of molec-
ular dynamics. It is shown that the entropy of nanocrystalline a-iron are higher than that of single
crystal, and their difference increases rapidly with temperature. These results may be explained
by the special structure of nanocrystalline.

There are a large number disorder atoms in nanocrystalline, it is an important reason that
posess will higher entropy in it. Since we may well say so that it well be a variety of entropy and
thermodynamic properties so long as change the size of nanocrystalline (which should consist with
variety number disorder atoms). It is haraly too much to say that we may be improve the functicns
of nanocrystalline if we make use of it. '
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