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Bridgman 1l —V/Vy= aP — bP' + cP* (1)
Tait 1 — V/Vy= Czln (1 + P/B;) (2)
Murnaghan P =K /K[(Vo/V)¥o — 1] (3)

Rt PRIEE, VEEH, Vo BBEEAR, K M1 K BHENT V, WEEREELER

B2, 6, b, ¢ BEB., Neece F1 Squxrem FERT Tait FERNEM Cu—=1/K;
T By = Ko/Ko, 18 (3) RBERL .

(Vo/V)/Mu=1+P[By = (4)'
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C1/3B% = (V/ V)L Cu( Cu -+ 1)/ 3(Bu— CuP)’]

%E%E’K*ﬁ: V/Vnﬁi; (Cut+ 2)/2=2=(Cy+ 1);%T P < By, m[i\% CuP < By,
m(8) Ri5 (9) R/—%KY. XiHFA Bridgman, Tait, Murnaghan =SRG2
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3 0.03GPa/min, WEEWEE 0—3.5GPa, 2 BEIM KM SN, &8EEAHRE 3.0
GPa, MEAHAREMLR (— AV/V) BEMHRIZRESNEHEE D).

3. RB .

EESEFUREYYNT 03%; WETH BRENT = Lum, RS V, = 1.7?,
FEM lem’, LRI AV/Vo AU 1 X 0.003 X 0.0001/1.7 = %+ 2 X 1077, 7}
2. TREILRREFBRAMHEZMIEREE 04%, HHT 0—3GPa B HE T 1is
% +6MPa, BERTE 3GP2 BEHMHARKT 4nm, HE FERESTNBAUBIRE
% 6 X 4/3 = % $um, WMYEHER 1.5GPa, EERKEL 6/ m, < 0.6, BEBER o =
106.4mm?, I 3CHk [111 80 (19) REEH AV/V, BKRIEEX 5.1 X 107, 5X@E[11]
HE—E,

*1 REWEK 200 FRERGEY ARELE—- av/v,

) a-PS | b-Ps  PMmA | PC | PE, | PE, | UaMwPE | PP | NIon pypg
Oglem®) | 1.0515 | 1.0523 | 1,1843 | 1.1937 | 0.9255 | 0.9219 | 0.9720 | 0.9091 | 1.0900 | 2. 1849
Vi(em®) | 1.8987 | 1.7423 | 1.7786 | 1.7818 | 1.8530 | 1.8985 | 1.6920 | 1.8379 | 1.8543 | 1.7017
P(GPa) | —av/v, ) .

0.25 0.0433 0.0428 | 0.0357 | 0.0449 | 0.0437 | 0.0512 | ~ 0.0379 0.0339 § G.0341 | 0.0560
50 | - .0724 4 .0721| L0624 | L0756 | .0730 | .0842 | L0645 | .0584 | .0587 | -.0908

5 | .ueer | L0055 L0812 | .o0ss2| .0971\ .1047| L0832 | .0766 | .0811| .1185
1.0 CISU ) L1134 | L0961 | L1160 | L1130 .1199 |  .0973 | 0914 | .n967 | .1386
.25 316 | 1280 | .1076 | .1367 | L1260 | L1320  .1083 | .1045 | L1100 | .1501

.50 448 | 1398 | L1076 | .reze | L1374 | L1428 1196 | 1152 .1211 | L1586

.75 (U555 | .1496 | .1268 | 1521 L1476 | L1526}  .1203 | 1251 .1300 | .1658
2.00 643 L o180 | .azes | L1603 | L1ses | L1620 | L1378 | L1334 | L1380 | L1717
.25 L1723 L1654 1410 L1676 | L1649 1694 . 1456 <1408 .1452 1767

.50 1798 | L1723 | L1465 | avas| 715 | 754 L1526 | renr | aas21 | Last7

75 1860 | 1784 | L1516 | .1s06 | .1766 | .1s08 | 1579 | L1536 | L1578 | L1859
3,00 | L1915 | L1845 | L1565 | .u865 | L1819 | L1859 | (1642 | L1508 | .1632 | .1899
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2 B Tait FEM Murnaghan HESBASREDERSEERER

B & a-PS | b-PS | PMMA| PC | PE, | PE, | UHMWPE | PP I‘;‘;‘O“'! PTFE
agrX 10t 2.9 1.5 4.9 2.5 2.0 3.9 3.2 2.3 2.2 i 5.6l
‘ AT(PO) 0.9998 | 0.9978 | 0.9953.| 0.986F | 0.9996 | 0.9967 0.99§9 1.0004 | 1.0000 * 0.9967

re(min) 0.9998 | 0.%997 | 0.9997 | 0.9995 : 0.9989 | 0.9598 0.9956 0.9998 | 0.9998 | 0.9995

O X 10° a1 las 4.8 1.8 la1 |s.0 4.6 . 2.0 - | 1.3  |5.6
Ap(Py) 0.9994 { 0.9977 | 0.9958 | 0,9718 |:0,9993 | 0,9962 | 0.9998 .| 1,0004 | 1.0000 | 0.9957

ridmin) 0.9998 | 0.9999 | 0.9997 | 0.9996 | 0.9987 | 0.9997 0.9952 0.9998 0.9999‘0.9996
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BRI B AR T R R
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0.0894, (B FILEN BB BEMNER. BODRGEATIEYE, HE 4+ FRREWH
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#* 3 ASBEAA¥E—BF Bridgman $#¥ ¢ 5 Tait I Murnaghdn g&;‘ﬁ&;ﬁ

B % | s-Ps b-PS | PMMA PC -PE, PE. UHMWPE PP Nylon-6t0 | PTFE

a 0.2134 | 0,2080 | 0.1660 | 0.2123 | 0.2158 | 0.2506 0.1751 0.1592 0.1650 0.2852
Cr By 0.2233 [ 0.2218 | 0.1806 ¢ 0.2395 | 0,2261 | 0,2798 0.1891 0.1647 0.1661 0.3151
Cu/By | 0.2228 | 0.2213 | 0.1800 [ 0.2433 0.2262 | 0.2799 0.1886 0.1641 0.1655 0.,3156
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S EERAR S pERN P-V XA Bridgman EHASEEE, HERE &K
mita s A, |

2 F X ®

{1)] Weir, C. E, J. Res. NBS, 1951, 46, 207.
{23 Bridgman, P. M., “The Physics of High Pressure”, G. Bell and Sons Led., London, 1958,



92 s 4 T % #H C 1989 4E

[ 3] 'Taig, P. G, “Physics and Chemistry of the Voyage of H. M. 8. Challenger”, Vol. 4 Part 1V, 1883, §. P. LXL.

[ 4] Simha, R. et al, J. Chem. Phys, 1964, 41, 1884; 3870

[ 51 Zoller, P., J. Appl. Polym. Sci, 1977,21, 3129; 1878; 22, 633;- 1979, 1051; 1057,

[ 6] Zoller, P. et al. J. Macromol, Sci., 1980, B18, 555, )

[ 7] Murnaghan, F. I, “Finite Deformation 'of an Elastic Solid”, John Wiley and Sons, Inc., New York, 1951,.

Chapter 4. '

8] Neece, G. A. and Sguire, D. R, J. Phys. Chem, 1968, 72, 128,

[ 9] Gibson, R. E. and Loeffler, O. H. J. Am. Chem. Soc, 1838, 61, 2515

{10] . Boyer, R. F. et al., Macromolecules, 1981, 14, 376; 1982,°'15, 774; [498; 1983, 16, 1645, 1984, 17, 1803;
. colloid: Polym. Sci, 1980, 258, 760. '

[UD g% 40 R RAAR 5 WA S AL, 1981, (1) 71,

[12] Beret, S. and Prausnitz, J. M, Macromoleculec, 1975, 8, 536,

[13] - Lichtententhaler, R. N. et all- Macromolecules, 1978, 11, 192,

{141 Kuboda, K. and Ogino, K.. Muocromolecrles, 1978, 11, 514.

{15] Olibisi, O. and Simha, R.. Macromolecules, 1975, §; 206.

[16] Quach, A. and Simba, R.Macromalecules, 1971, 4,268; J. Appl. Phys, 1971, 42, 4592,

{171 - Harimann, B. and Haque, M. A., J. Appl. Polym. Sci, 1985, 30, 1553.

ISOTHERMAL COMPRESSION BEHAVIOUR OF POLYMER
SOLIDS UP TO 3 GPa

YANG Meilin, SHEN Jiacong
(Deperaiment of Chemistry, Jinlin University, Changehun)

CUI Qiliang: and ZOU Guangtlan

(Institure oi Atomic and Molecular Physics, Tilin University)

ABSTRACT

The applicabilities of Tait and Murnaghan equations of state and Bridgman polynomial to
isothermal compressions of 10 polymer solids have been examined up to 3 GPa at room tem-
perature. Tait and Murnaghan equations are equivalent and their linear forms (6) and (7) are
very accurately for multisegmentally fitting the isothermal P-V date of amorphous, semi-crystaline
polymer solids with the universal values Cz=0.0894 for Tait and Cw»=0.1016 for Murnaghan
parameter. Bridgman polynomial can also be used but is inconvenient when there are pressure-
induced transitions. Equation is also presented for Gruneisen parameter from Tait and Murna-
ghan parameters.

Key words High pressure, Equation of siate of polymer, Tsothermal compression of
polymers



