W17 % S T B
CHINESE JOURNAL OF ENERGETIC MATERIALS

2009 4 10

7w Vol. 17, No.5

October, 2009

X E YRS :1006-9941(2009)05-0574-04

L-J Exp-6 77 72 3 55 g€ &R # X7

HELENEZ

HERHHR M

% B AHT, ERR, HhE
(1. PETRYERRKE CITHBHARI, W) 4 H 621900
2. PEIRMYEH AR, W % H 621900)

WE: N ARE R B 30 (L-J  Exp-6) XA G RBHNE R HAZB B (T7) WEm, RAELKE
(Simpson) SRAVEE R THMEARERET OB (T7) o HHEARSCEE oW & W TG
IR . S R L) ARERRBOT S BT (T7) 5 1 Exp-6 HRERBOTFM B™ (T7) 4, 3513 T H 2
BE T WA BLA s AEAR BB AR T 4225 ~40 ZJa), B* (T7) ;5 B (T7) , HABKER.

KB FIT R BEEREG EE R RS R
XERFRIRAG ;A

RES XS TISS; 0414.12

1 3]

20 22 70 AEAR, 3 [ 2 % R ek [ bR b
N FAR)T B BKW R TR AE N, & &M,
FORR R T A B 2 B (8 D A, LG 50 0 DA 2 B4
SR AT ST B TSR, A I, 5% M 17 3 0l 5 1 A
e FEH T —4LL Lennard-Jones 12-6 #HE p& % Ol 3
il 10 57 1 24 FEL A Y (Y 4 5% 7 IR S O AR B VLW AR
ZRAS AR B B 4k B R S IR A R A
AL, 5 B 4 FEL 2R 5] 3 2k — B A L AR BOR A IR
G ST R LR RS D AR VLW R
B RS ) FORTRAN VLW 2%, 15 7 CHNO,
CNO HNO ,NO  HN ,CHNOF J}; CHNF £ i 2% % i 45
IR SR O 5 g & BRW IR 2 O B 1y i 5
HE T i, 45 R0, VLW AR A 05 #2103 2 E &%
BKW SR A4 77 F B3 (8 S 0 S e il

TERANERE R 7 YRR, VLW RS B rh el ¢
SR KA BT (T ), VLW R 7, SR i 55 2 3%
Bk L-) AR BOE ok i BY (T7) o SR i & 1
a5 Ry - SR 52 3 6 BT, HE R TR 45 R
BOE NGB U AR B R 2 07 FEF S P, R4y R
Exp-6 AR ST ™" o A% SCHH 3T 43 A7 W ol 2 R BR B0
B R D AR A AT SR A T 2

if

Y5 B #A:2009-02-12; f& [E] H #§ :2009-05-05

E&WA b E TR ET 5 bR HOR & 4 (2008 A0101003 )
EEE A 0k 5 (1976 - ), 55, By FLAH 5 3, W00 4o, D= 00 5% 4 B 50
e-mail; y_han76@ 126. com

DOI: 10.3969/j. issn. 1006-9941.2009. 05. 018

RESRECT 19 B (T7) ,JF 5 SCHRAE HEAT T LB A, AR IE
TRITER A R . JET R A 1 W Z 18] ) 22 531
LA RN, it — 2D 7E VLW R B 56 R ] Exp-6 %
FIE BRSO T 530 0 245 98 55 1 B 2 B0 52 W) B 7 A

2 RENE_HRBRYITE

MEi RS a4, 4 B AR 4 H 2
e R BRI (D) RS
B(T) :—ZwNLx(e’%_nrzdr (1)

AN g B0 E R u () A BE R, To i 2N
BTRERBBT (T ) Fm ks
B (T*) = B(T)/b, (2)
Kb, =2/3wNa’ T =KT/e,e HEPIEE, o T3
il bRy ZE B X R 1) 43 F TR 2 AR
L-J RS e

woe (3 (5] o
At de(o/r) “ARFAEF T3 88 T 0 STk, HE R
TR 12, M3 HE R 0 A2 AR R BE I, R AE
BN A 4 BEWA . —de(o/r)° RFWS]
JyxF$gE BT R STRK . LA N B, /Ko a3 Sl L
122 3.43 38 L-J RS RE s B 1 froi o
SCHERCTT ] s e LT RS RE R B B (T7)
i1 3 (4) TR

w 1
. =277 2 — 1\ e s
B (T"),, = 2 : ]"(]7)7* (2j+1)/4 (4)

X T Exp-6 BRI # e pR g



%55

W55 4% L-J Exp-6 P JE X F4 B8 bR Bo0) 3155 J0 1 4058 — 4k B R H0 52 575

wtr) = o gew(a(1 ) () = } )
u(r) =+ o < T

G W IOy 77 128 a1 0 e i 11 o BT 1 8 2 N
TR, S o EREr =0 x27°M" ) Hobbs il
Baer' i 3 6f 2 P LR T 5T 4106 R I LA 15 o« g 13
B, BRI I 5 S B AR AT . AR, e/ K o™ 41
HE 122 3. 85,467 Exp-6 JEAXHREeREL AN 2 iR

1000000
800000
g 600000 Ar
Q
< 400000 LJ12-6(3.43,122)
=
S 200000
0
-200000
01 2 3 4 5 6 7 8 9 10
rik
K1 L-J 3 hE R 5k
Fig.1 L-J potential function
1000000
800000
£ 600000 A
e
& 400000 Exp-6(3.85,122)
=
S 200000
0
-200000
001 2 3 4 5 6 7 8 9 10

rik
K2 Exp-6 & HRE R 2L
Fig.2 Exp-6 potential function

H T Exp-6 JE 3 i % Ak o6 B s o & 2%, it
B* (T* )W, Jovk HHRE AL R SR T X, ek [ 13 15
AR R T BT (T ), R+ 4k

AR SCIE b 43 33 T A B bR BOW 3 A A, R AR 45
K3 2 (Simpson ) sREEE " S AT T KU T R A%

AR AR BT T
BERSP R F (x) = (! f(x)dx
85— AREARITE.

T, = hlf(a) +f(b)]/2 (6)
K n=1,h=b-a,
55 7 RS B K T B 5

n-1

e BAS(d) o

i=0

= A MASRRA TR
S, = (4T, - T,)/3 (8)

B 1S, =S, | <&, M FRLE A, S, B Ry iy sk FR
STHEAME ; B4 2n=n b/ 2=h, B HTH D
K =4

A (1) I (2) ® %1, B (T7) B4y X A
(0, + o), FUL A M AL K ¥ NERBIEITE
B (T") b SR AU M LR B a b fH, 1
A2 o b (HEUES M0, TR AR B™ (T7)
ST (G il O | 7 T G o e 2 WS B A
a {HECH 05 X F Exp-6 B R8s 50, i T H b o B
PR, AR A0 L R BORE , a (EIREERR 1o PRI 208
RERREL MY b HUME LA & sRELF (b) < e i, AR SO
e B 1077,

3 HEEREITR
R BRIk R T PR SUEGEE s RO 1Y
B (T*)fH, 5 SCHREHEAT T H A IR As R L 1,

F1 L-J.Exp-6 BHEXBERHTENTENE _LERY
Table 1
by using L-J and Exp-6 potential function

Reduced second Viral coefficient calculated

T* B*(T*)[..JU4J B*(T*)I.-j B*(T*)F.q.»stm' B*(T*)F/xp-f)

0.50 - -8.7199 —-8.7229 -8.7248
0.625 -5.7578 -5.7575 - -5.7530
0.80 -3.7342 -3.7340 -3.7307 -3.7308
0.95 -2.7749 -2.7747 -2.7761 -2.7753
1.00 -2.5381 -2.5379 -2.5400 -2.5397
1.10 -2.1464 -2.1462 -2.1507 -2.1505
1.20 -1.8359 -1.8358 -1.8426 —-1.8425
1.30 -1.5841 -1.5839 -1.5930 -1.5928
1.40 -1.3758 -1.3757 -1.3868 -1.3866
1.50 -1.2009 -1.2007 -1.2137 -1.2135
1.60 -1.0519 -1.0518 -1.0665 -1.0663
1.70 -0.9236 -0.9235 -0.9397 -0.9395
1.80 -0.812 -0.8119 -0.8296 -0.8294
1.90 -0.7141 -0.7140 -0.7331 -0.7329
2.00 -0.6276 -0.6275 -0.6479 -0.6477
3.00 -0.1152 -0.1151 -0.1448 -0.1447
4.00 0.1154 0.1155 0.0798 0.0799
5.00 0.2433 0.2434 0.2034 0.2034
10.0 0.4609 0.4609 0.4080 0.4080
20.0 0.5254 0.5254 0.4599 0.4600
30.0 0.5269 0.5270 0.4544 0.4543
40.0 0.5186 0.5186 0.4410 0.4410
50.0 0.5084 0.5084 0.4268 0.4269
60.0 0.4982 0.4982 0.4135 0.4136
70.0 0.4887 0.4887 0.4014 0.4014
80.0 0.4798 0.4798 0.3902 0.3903
90.0 0.4716 0.4716 0.3801 0.3802
100.0 0.4641 0.4641 0.3710 0.3710
200.0 0.4114 0.4114 0.3079 0.3079
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Table 2 = Fitting coefficients of relationship
between A(7T*) and T

P1 P2 P3 P4 P5
-1.09197 -0.42882 0.73452 -0.20121 0.09061
P6 P7 P8 P9 P10
-0.5043 -0.36935 -0.04329 0.63478 -0.50705
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Effect of L-J or Exp-6 Potential Function on Calculation of Reduced Second Viral Coefficient

HAN Yong', LONG Xin-ping’, HUANG Yi-min', JIANG Zhi-hai'
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China; 2. CAEP, Mianyang 621900, China)

Abstract:In order to study the effect of potential function ( L-J, Exp-6) on calculation of the reduced second Viral coefficient
B” (T") ,the Simpson’s changing step length integral was introduced to approximately calculate the different B* (T* ). The
calculation results are in agreement with literature values,which prove the availability of the calculation method introduced. By the
comparison of B* (T™ ) calculated by L-J potential function and B* (T~ ) ey calculated by Exp-6 potential function, the changing
relationship between difference value( A(T” ) ) and reduced temperature( T* ) was obtained. The result reveals that in detonation
environment, when T” is 25 - 40, there is obvious difference between B* (T* ), and B* (T*) .

Key words : statistical physics; potential function; Viral coefficient; equation of state
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