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R C Cg Cs Cy

1.9-240 2195976 3.097910 2.704060 7.136449
24-~3.00 0.639230 3.115829 0.477871 1.581570
3.0-3.44 1.115035 3.066403 0.466892 1.547967
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F=U-TS (2)

FEE AR P
dU = TdS — vdP (3)
S(T) = S(To) + /1 (dU/T) + /1 (vdP/T) (4)

Hig L EYROME, BARTET AR, IWTETRET (To = 0K) KFHE, Bk (4
KA EHCREFOMME. NASTHHEHETETERENTOME B, GHEaR
fEnt Bl —8, BB W To K Debye BBE (460K). EXMEET, RIAWGBREFR IR
FRME, R XATCUR S R AR R . AL FRFET R, SR N MRTFSH
BIARX H B T0, SRR R RS HRMRNEE ST, FHHEHXNRET R
B NaFahhEmitES, ATURBEATEESENRBESHENXER, AMA (4 X
KEHERETHHE AT U, Py, M S, Erd (2) X HAHE FE. S#FXESA
waTHR.
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HTMHRBERATE FEN, B5%, RARSERKTEN EABERME, ZHHENL
FB 5GPa, AFHEHBKITE, IH#EAILITEBRMLOAKRBEHRROKEE. £NE
SEKIETHERRE o,y 2 ZMH RN AE-B, UEFZREXE PR ERATERE
. XHRIREDURAE A T E R R AR .

HEERAZERE To 5, RIESREBLBEFHENOEESH, HAREXMRET
KIME S(To) = 19.8671J/K. LXMBEAE R, BRATKRHESTEHF 800K MBRSENK
BESAREMXR, B1LEE2 BREMNYFTEENRE

P =0.000656T — 0.183 296

P4
U = 0.000243T — 1.453125

HAPENICRAR GPa, THRER M AL MR 16.0207 x 107°J. FT LRRFR, #A (4) KT
KRR FERE T K BEMRE S(T), €8 30/ S, Bx. ARMTE, FTLURH S &MH,
EEITAS £ B3REEAESOK LT S, 58 MBARELKMEL. EHHAB, 5KR
HUERARERELSHMNE, MBERENOAS, AKRAENBEERKLERRES. 3 800K
i, RBEILFHERT - ES IYRERETHKREEEFARENTIRUNGRE. XIE
RAKBGEHNTRRMAFFEHAMEROREERE.

A4 R2— RO BAREE, £8RNHFELEAEH 50% HEF, EMNHHEIIER
M. EMEARGMENAR. MERBENAS, FAEEFOREFIEM XERAK
st 2 B 99 1 B O BE S L AR R R TR .
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Fig.l1 Relation between pressure of nano- Fig.2 Relation between internal energy of
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Fig.5 Relation between internal energy of Fig.6 Relation between Helmholtz free energy of
crystalline a-iron and it’s single nanocrystalline a-iron and it’s single crystal
crystal with temperature and it’s single crystal with temperature

M (2 RFTLIED, BTHXROBEARSTEROME, T Helmholtz H HAEEHN AAKT
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21 RS R 2 PXKR Helmholtz B BBk
Table 1 Entropy of nanocrystalline Table 2 Helmholtz free energy of nano-
a-iron crystalline a-iron
T (K) Sn (J/T (K)) T (K) Fy
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 SBB0E ¥4 $88H Helmholtz B B4k x5 SEBR (Z=9) B
Table 3 Entropy of single Table 4 Helmholtz free energy of Table 5 Entropy for grain
crystal a-iron single crystal a-iron boundary of a-iron (X=9)
T (K) Ss T (K) Fs T (K) S (J/T (K))
459.80 20.81 459.80 —0.96E04 460.30 21.57
499.01 22.81 499.01 —1.14E04 498.36 23.55
547.34 25.11 547.34 —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

MRS FRERTE, RIMTETHARGN-RIIRNEFRR, CRBERE, EH, A
e, MR B XERTEHROBERE B TEMRATALORBEOBRLEH S5 ER
HEEXR. HHEREY, fXRGRALRBRERBL0OME, TAKERE &mREHEK.
BRATWA, IRHTFHAKRGERFURERAREB/LOAANETHE. BN, RITTLUESR, A
KRR (LR EHRERTRATANEFOYER) BB ERBERL TR R EER.
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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 functions
of nanocrystalline if we make use of it. '
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