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Table 1 p,,uy values produced by contact detonation with composition B explosive

&R w Fe Be Al Mg
4/ (GPa) 56 ' 45 32 35 27
B 0.15 0. 22 0.21 0. 29 0. 43
#/(GPa) 0.8 2.6 0.6 2.7 2.9
u —0. 003 —0.025 —0. 005 —0. 038 —0.08
pi/ po 0. 997 0. 975 0. 995 0.962 - 0.92
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Be ry=1.16 +=1.124
. 2(6) c(13) p(6) e(13)
P » ¢ E E(15)
(=1 (n=1.2)
1. 851 0 7.998 0.213 0 7.998 0 7.998 . 0.213
2.115 20 9.29 0. 486 20 9.28 20.1 9. 296 0. 887
2.319 40 10. 17 2. 395 39. 95 10.13 40.1 10.17 2. 386
2. 490 60 10. 86 4.372 59. 92 10.77 60. 2 10. 83 4. 351
2.638 80 11. 44 6. 662 79.70 11. 27 80.-3 11.36 6. 605
Mg
; 2(6) c(13) ?(6) c(13)
p ? c E E(15)
(=1 (n=1.4)
1.74 0 4. 492 0. 222 0 4.492 0 4. 492 0. 222
2. 346 20 6.62 1. 707 19.8 6. 53 20.2 6. 62 1.67
- 2. 684 40 .77 4. 266 38.9 7. 48 40.6 7.82 4.04
2.929 60 8.65 7.22 57.2 8.13 60.5 8. 62 6.63
3.122 80 9.39 10. 4 74. 6 8. 61 79.8 9. 24 9.25
Al(2024) To=2 A=1.338
#(6) e(13) 7(6) c(13)
P ? c E E(15)
(r=1) (z=1.3D)
2.785 0 5. 328 0. 166 0 5.328 0 5.328 0. 166
3. 306 20 6. 85 0.732 19.92  6.82 20.1 6. 88 0.727
3. 647 40 7.77 1. 864 39.5 7. 66 40.2 7.82 1.81
3.908 60 8. 48 3. 262 58.5 8. 26 60.1 8. 51 3.10
4.122 80 9.07 - 4.823 77.2 8.72 78.8 9.04 4.50
4. 303 100 9.59 6. 498 95.1 9. 03 99.1 9. 53 5.93
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Fe(1018) INy=1.69 A=1.92
p . . p(6) ¢(13) p(6) c(13) E(15)
(=1) (7=1. 05)

7. 85 0 3.57 0.105 0 3.57 0 3.57 0.105
8.917 20 4.99 0. 258 19.95 4.99 20 5. 01 0. 252
9. 556 40 5.88 0. 560 39.7 5. 87 39.9 5.90 0. 526
10. 027 60 6. 56 0.935 58.9 6. 52 59.4 6. 57 0. 845
10. 406 80 7. 11 1. 36 77.8 7. 05 78.6 7.11 1. 19
10. 729 100 7.57 1. 81 96. 5 7. 50 97.6 7.58 1. 54

Fe(R K4 Ty=2.17 A=1.49
?(6) c(13) 7(6) c(13)
P ? c E E(15)
(n=1) (n=1.2)

7. 896 0 4. 569 0. 099 0 4. 569 0 4. 569 0. 099
8.684 20 5. 44 0.214 19.98 5.43 20 5.45 | 0.213
9. 264 40 6. 06 0.473 39.8 6.03 40.1 6. 08 0. 465
9.728 60 6. 56 0. 815 59.3 6. 49 60 6. 58 0. 789
10.118 80 6.99 1.21 28.5 6. 87 79.7 6. 99 1.15
10. 456 100 7.37 1.65 97.3 7.20 99. 2 7.35 1. 55

Cu Th=1.99 A=1. 489
p(6) ¢(13) 7(6) c(13)
¢ P c E(15)
(=1) (p=1.2)

8.93 0 3.94 0. 077 0 3.94 0 3.94 0. 077
9. 959 20 4. 81 0.193 19. 97 4. 80 20. 05 4.82 0.192
10. 688 40 5.41 0. 445 39.7 5.38 40.1 5.43 0. 436
11. 262 60 5.90 0.772 59.1 5.81 59.9 5.91 0.742
11.738 80 6. 32 1. 15 78. 01 6. 17 79.5 6. 30 1. 081
12. 145 100 6. 69 1. 56 96. 4 6. 47 98. 6 6.63 1. 44

Mo I'y=1.52 i=1.233
p(6) e(13) »(6) c(13)
P P c E(15)
(7=1) (n=1.07)

10. 206 0 5.124 0. 050 0 5.124 0 5.124 0. 050
10. 897 20 5. 61 0.112 20 5. 61 20 5. 61 0.112
11. 482 40 6. 00 0. 268 40 5. 99 40 6. 00 0. 267
11. 995 60 6.32 Q. 488 60 6. 31 60. 04 6. 32 0. 486
12. 453 80 6. 60 0. 757 79.8 6.57 80.02 6.59 0. 752
12. 87 100 6. 85 1. 064 99.7 6. 81 100 6.83 10. 53
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W-CRRLE) Io=1.50 A=1. 339
’ 2(8) c(13) 2(6) c(13)
P ? ¢ E ‘ EQ15)
(n=1) (1=1.1)

15. 02 0 .92 0.032 0 4.92 0 4.92 0. 032
15.78 20 5.33  0.064 20 5. 33 20 5. 33 0. 064
16. 435 40 5.67  0.147  39.98  5.67 40 5. 67 0. 146
17.015 60 5.96  0.266  59.96  5.95 60 5. 96 0. 265
17. 538 80 6.23  0.414  79.9 6. 21 80.02 6.23 0. 411
18.015 100 6.47  0.585  99.7 6. 64 100 6. 46 0. 578

U-Mo(& ) [o=2.03 A=1.531
) ) . 5 ?(6) c(13) #(6) c(13) EC15)
(r=1) (p=1. 25)

18. 45 0 2.565 0.025 O 2.565 0 2.565  0.025
20. 795 20 3.22  0.086 19.95  3.21 20.1  3.23 0. 085
22. 389 40 3.67 . 0.215 39.6  3.63 40.1  3.69 0. 209
23.614 60 4.02 0. 38 58.7  3.94 59.9  4.03 0. 360
24.616 80 1.35 0. 568 77.2  4.19 79.3  4.32 0.523
25. 465 100 .60 0. 77 95.1  4.40 98.3  4.55 0. 693

w Iy=1.54 A=1.237
, \ ) 2(6)  c(13) 2(6)  c(13) %)
(=1) (7=1.05)

19. 224 0 4.029  0.029 0 4.029 0 4. 029 0.29
20. 355 20 4.37  0.058 20 4.365 20 4,37 0.008
21. 331 40 4.864  0.131 40 4.64 40 4.64 0.131
22.195 60 4.87  0.238 59.95 4.86 60.1  4.87 0. 237
22.975 80 5.07  0.368 79.8  5.06 80.1 5.08 0. 357
23.688 100 5.26  0.519 99,8  5.23 100 5. 26 0.515
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POLYNOMIAL FORM OF MIE-GRUNEISEN EQUATION
OF STATE AND ITS ISENTROPES

Wang Jihai
(Beijing Institute of Applied physics and Compuiational Mathematics Betjing 100088)

ABSTRACT Under the conditionsvof that the compression is not large and there exists a
linear dependence of shock velocity on particle velocity , we expanded the Hugoniot relations in
polynomial in terms of compression,and thus attained the coefficients and the relations of these
coefficients of the corresponding Mie-Griineisen equation-of -state in polynomial form with limit-
ed terms and a proper correction. Again,the expressions of isentropic sound speed and isentrope
were derived from above equation-of -state and thermodynamic relations. All of above expres-
sions are convenient to the numerical simulation and theoretical analysis for the problems of ex-
plosive detonation acting and high velocity impact phenomena.

comparisons of numerical results calculated by these formulae with that published in litera-
ture for ten commonly useful light and heavy metals, it showed that the recommended equatioh—
of-state is valid in the pressure region less than 100Gpa with good accuracy. '
KEY WORDS shock compression, Mie-Griineisen equation-of-state,isentrope



