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It has become apparent that the accumulated changes in the analysis
of cylinder test data, in the material specifications, and in the hydro-
dynamic code simulation of the cylinder test necessitated an update of our
detonation product EOS description for explosives in common use at LLL.

The explosives reviewed here are PBX-9404-3, LX-04-1, LX-10-1 LX-14-0

and LX-09-1, In order to maintain the proper relation of predicted

performance amongst these standard explosives, we have revised them as a
single set.

*Work performed under the auspices of the U. S. Energy’Research and
Development Administration under contract No. W-7405-Eng-48.
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EQUATION OF STATE FOR DETONATION PRODUCTS
OF HIGH ENERGY PBX EXPLOSIVES

E. L. Lee, F. H. Helm, M. Finger, and J. R} Walton

We have updated the EQS description of the high energy PBX's to conform
with our current material specifications and our best evaluation of the per-
formance data. We performed HEMP calculations simulating the cylinder test
for PBX-9404-3, LX-09-1, and LX-04-1 using the JWL EOS coefficients published
earh’er.2 We subsequently made adjustments to the JWL coefficients so as to
remove discrepancies in time and velocity between the calculations and the
experiments. The PBX-9404-3 HEMP calculations were then remade to confirm
the revision. The adjustments for the other explosives were thereby con-
firmed by intercomparison with PBX-9404.

The materié] specifications are listed in Table 1!0 and a condensed
summary of the equation of state parameters is given in Table 1.1. The
performance of the Tisted explosives relative to PBX-9404-3 as measured in
the cylinder test is shown in Figure 1 and also tabulated — Table 1.2.

The band of performance results from an extensive test series on LX-10-1 is
shown to illustrate the range of behavior to be expected from production
material. |

The supporting HEMP calculations are compared with experimental results
in a more detailed listing in Tables 2.1 — 2.4. Experimental results for
LX-10 and for LX-14 are listed in Table 2.5 and 2.6. Figure 2 illustrates
the computer simulated cylinder test. The EOS comparisons are given as
PBX-9404-3 versus LX-N and as LX-N (o1d) versus LX-N (new) in computer
results listed in Tables 3.11-— 3.18.



TABLE 1.0

NOMINAL COMPOSITION? AND DENSITYb SPECIFICATIONS

PBX 9404-03
HMX 94.0%
0.5
NC/CEP 6.0%
(50/50) - +0.5
 VITON
(A)
ESTANE
(5702F1)
DNPA/FEFO
(1.9/1.0)
SPECIFICATION 1.831+
(DENSITY)

NOMINAL DENSITY 1.84:

a Weight percent

b Densities = g/cc

LX-14-0 LX-10-1. LX-09-1
95.5% 94.5% ~93.3%
+0.5 , +.5 £.5

5.5%
+0.5
4.5%
+0.5
6.7%
+.5
1.830+ 1.860+ 1.835+
1.835 1.865 - 1.84

LX-04-1

85.0%

15.0%
+.5

1.858+



C-J Parameters

r

PBX-9404-3

1.84

.88

.370
102

2.851

Revised JUWL Coefficients

B1
B2
R1
R2
W1
Cl

8.524
.1802

4.6

1.30
.38
.01207

*Conversions to S.I.

1.0 g/cc
1.0 cm/s

1.0 Mbar

- Tkg/M3
- 10 mm/us

- 100 GPa

—

>
]

—

4-

|
|
|

1.835

.370
.102

2.841

8.261
L1724

4.55

1.32
.38

.01296

1.0 Mbar cc/cc- 100 GPa M3/M3

o

TABLE 1.1

LX-10-1  LX-09-1 LX-04-1  Units*
1.865 1.84 1.865 g/cc
.882 .884 .847 cm/us
.375 .375. .340 Mbar
.104 .105 . 095 Mbar cc/cc
2.868 2.834 12.935 Mbar cc/cc
8.807 8.481 8.364
.1836 1710 - .1298
4.62 4.58 4.62
1.32 1.25° 1.25
.38 .40 .42
.01296 .0147

.01308



TABLE 1.2
ENERGY COMPARISON ON THE BASIS OF CYLINDER TEST RESULTS

PBX-9404
AS STANDARD FOR
1 INCH CYLINDER TEST COMPARISON*  LX-14-0 LX-10-1 LX-09-1  LX-04-1
R-R 0(mm) v/vo , ~AE AE AE AE AE

6 2.4 -0- -1.5% + .79 +3.0% -9.6%
10 3.5 ‘ -0- -1.0 +1.3 5.4 -9.2
15 5.4 -0- -2.0 +.0 3.2 -9.4
20 7.4 -0- -1.3 + .5 3.6 -9.0
24 9.2 -0- - .8 +1.1 +4.0 -8.8

* LX-04 is not shown in the figure which follows



JWL COEFFICIENTS

The JWL EOS coefficients from Tables:1.1 and 3.11 through 3.17 are

identified by the following JWL EOS equations.

W RI.V
B1 E RV -®

+ B2 » EE - g%—v—:] e-R2.V

©
"

- p e 1Y L gy RV, E

Pisentropic Wl + 1

C-J PARAMETERS

The Chapman-Jouguet parameters are listed in Tables 1.1, 2, and 3 defined

as follows:

‘Loading Density g/cm'3 N RHO -

Detonation Velocity cm/us - D
C-J Pressure Mbar - PCJ
Detonation Energy Mbar cc/cc - £Q
r polytropic gas - GAM
- control = Qlﬂéx
. d]nV/
S



THE EOS PVE RESULTS

The column headings for Table 3.0 through 3.20 éfe

R-Ro -

PREF

DP

EREF
DE

GREF

cylinder expansion in mm
relative volume expansion

pressure, Mb, — calculated using coefficients

"~ labeled TEST HE:

pressures calculated.using the coefficients
labeled REF HE

P - PREF

energy in Mbar cc/cc

energy in Mbar cc/cc for the reference HE
fractional decrement between E and EREF — This
quantity is proportional to the fractional

energy difference based on cylinder test wall
velocities. (See Table 1.2)

2
the value of

dinP
I":____
(d]nv)s

the value of

TnP
I =~ anV)S for the reference HE

. the sound velocity
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FIGURE 1
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‘ ' TABLE 2.1
*Calculated versus Experimental Cylinder Test Results for PBX-9404
: . JWL Coefficients from UCID 16189
TIME VALUES FOR CYLINDER WALL TO REACH THE STANDARD R POSITIONS,

NX 16 17 18 19
X VALUE 15. 4558 5.45808 g.4305 7.4968
X STD 28.5360 21.6268 22,6509 23.8088
AVTE 23.4ra7 24,5372 25.7437 2c.8883
NR R .R-RB  TEXP  TCALC DT TCALC DT TCALT BT TCALC DT
@ 1.5385 & 8.8
1 1.56365 @ 1.83 1.8242 ©.6558 1.8247 1.8251  ©.9643
2 1.6883 @ 1.43 1.4547  8.8253  1.4548 1.4533  §.8251
2 1.7383 @ 1.87 1.8534 ©.8166  1.8535 {.8534 0.9166
4 1.7883 - @ 2.23 2.2366 -8.8PE6  2.2366 2.2364 -b.0054
S 1.8389 @ 2.59 2.5951 -8.6851 2.595 2.5353 -G.3859
6 1.85889 B 2.53 2.3414 -8.5114 2.5413 2.3313 -8.5113
v 1.9323 a .28 3.2840 -0.08243 3.2838 3. 7 -8.08237
8 2.8385 @ 3.51 3.5388 -8.0286  3.3379 3.9373 -B.9279
5 2.1383 B 3.5€ 4.5762 -B.6162 4.5761 4.5768 -B.5169
18 2.2383 8 5.18 5.1963 -8.8163 5.1962 5.1962 -B6.6162
11 2.3385 & 5.72 SBES 5.8666 -6.8266 5.8855 5.8865 -5.0265
12 2.4385 @ €.32 €.4181 -8.6361 6 6.4333 6.4933 -5.9253
13 2.5383 1 5.97 7 .BG&E 7.B838 -8.83358 ¥ .B6B57 v.0657 -8.83S7
13 z.6385 | 7.56 7.sare 7. -5.6375  7.5374 7.S374 -3.0374
135 2.7385 1 §.i4 g.1957 E ~i3.8455 €.1834 3.1854 -8.6454
s 2 i §.71 §.7639 -8.8555 83 8.7655 §.7635 -8.8595
2 1 S.28 9.3515 -8.8715. 9. $.3511 9.3518 -8.6710
3 1 5.85 9.9385 -§.68083. 3. 3.3365 3.3384 -5.3304
3 1 18.41 18.5831 -8.85S1 18 16.367¢ 18.5675 -§.8375
3. i 18.5¢ 11.85831 -6.1131 11 11.8828 il.g82& -B8.1126
3. 1 11.53 11.§366 -8.i268 11l i1.6361 3. 8.
3. i i2.55 i2.2285 -B.1455 i2 12,2286 5. 8.
3. z. iZ.54 12.7338 -8.i333 iz. 5. G- 8.
3 2. 13.7% 133358 ) g. 3. 5.

N 16 17 12 19

X VALUE i@, 4800 5.4t800 §.45008 7 .4568
X S7D 20,6008 Z1.agead £2.800B 23.6008
NR R R-R8 VERF YORLT v VCALT oV VCAaLT ¥ VCALC Y
g 1 3 ©6.66 ©
i i S 8.13 B 6.1834 ©.8i56 6.1858 6. . 1053 8.8198 8. g.
e i 3 8.15 @ 8.1227 ©.8623 ©B.iz227 B, B.1229 ©.6621 8 8.
3 1 5 ©.26 ©.12589 ©.12v6 -B.6626 g.127c -B.8826 6.1278 -8.8628 B -6
% i 5  ©.25 ©.1438 2 @.1345 ©.80683 ©.13456 ©0.5884 ©.1343 8. 8 8.
5 i 5 G.38 G.1438 §.1435 -0.8865 B.143c -0.88086 8.1433 -8. 8 -9
& 1 S 8.35 B.1439 G.1447 © -6.6017 8.1447 -0.80617 6.1448 -8. 5 -8
v 1 3 .43 B.1568 8.1488 b, 158 8.8077 @, 1482 3. B 8.
g z 3 a.5a8 8.1383 ©.1551 8. Didt 5. 15 d.A0a3 Bl . 8. a.
S Z .50 0.1611 6. 1508 6.8611 B 9.8012 6.1539 3. 8. 8
v 18 2 8.786 8.1638 8.1617 8.6621 8 8.6621 6.1617 8. 8 8.
;3 11 2 .86 @ 6.1655 B.86B6S © 6.68865 6.1855 B.& 6 %}
_‘\ 12 2 6.58 & 6.1678 0.6616 6 8.6018 B.1662 a. 8. 1¢ g.
k13 2 1.64@ 5] 6.1686 8.88135 6 8.60815 8.1686 8. 8. 1 S.
Vioid o 2 l.io@ 8 - 8.1655 6.8618 ©.1 6.86818 6.1766 8. 8.178E 8
13 2 i.z@ a B.ivor B.6a8z7 - 8.1 B6.5627 8.1767 g B.1787 8.¢
& z. 1.28 @ 8.1v13 B5.8036 a.1 8.803¢6 8.1713 a. 8.1713 (5]
v 2. S i.40 a A.irz4 B6.8822 B.1724 G8.033 g.1rz4 a. B.1r24 (4]
18 . S 1.58. B. G.iv3i G.6b42 - 8.1731 6. 8.173i 8.¢ G.1731 &
13 ) 5 1.68 ia B.1733 0.06847 h.1735 8. 3.17335 8. B. 1735 a.
£8 3.23865 .79 a. G,1748 6.8843 0.1748 a. B.1741 8 B, 1741 5]
21 Z.3383 1.89 B. 8.1v47 B.8047 ; B.I747 a. B6.1747 3. 8. 6
*?'22 3.4385 1.56 a. B.1¢52 6.654?! 6.1752 B 8.1732 B, 8. 6
23 3.5323 2.88 a. 8.ir55 §.8 8.1733 5] 8. g. 3. o
248 Z.7Iez 2.2@ i, d3.1752 8 #J 3. @ g. 8. 8. 6
-~ - meas - ar ~ 2] - = = - -

*EOS from UCID 16189
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4800

22.0000
DV

VCALC

30.480000 CM,
0.260604 CM.

CyL32
8.

17

9. 4800

21.0000
oV

WALL THICKNESS:
VELOCITY VALUES ARE IN CENTIMETERS / MICROSECOND.

JUL Coefficients from UCID 16189

TAINED FROM FRANK HELM.

ITY VALUES NOT DATED.

RHG = 1,84
. 832636 CM.
. 272032 CM.

B
LENGTH OF CYLINDER:

cC-J P = 0,373
VCALC

TABLE 2.4
PPER CYLINDER WAS LX-09,

ITY VALUES WERE O
16
10. 4800
20,0000

1
1

USED IN THE CO&
6/10/77

ERIMENTAL TIME AND VELOC
TIME AND VELOC

H EXPLOSIVE
LX-09

[<]
P
VEXP - VCALC.

LENGTH VALUES ARE IN CENTIMETERS.

INNER RADIUS OF CYLINDER:
DV

OUTER RADIUS OF CYLINDER:

EXPLESIVE:

RADIAL VELGCITY.
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. 4800
22.0000

260604 CM.
25,5003

38.480000 CM.
TIME VALUES ARE IN MICROSECONDS.

8

cyL32

LENGTH OF CYLINDER:

0.373
WALL THICKNESS:

P =

Cc-J

RHO = 1.84

. 532636 CM.
. 272032 CM.

LENGTH VALUES ARE IN CENTIMETERS.
TEXP - TCALC,

1
1

6/10/77
DT

TIME AND VELGCITY VALUES NGT DATED.
LX-09
OUTER RADIUS OF CYLINDER:
TINT - AVTO,

THE EXPERIMENTAL TIME AND VELOCITY VALUES WERE OBTAINED FROM FRANK HELM,

THE HIGH EXPLOSIVE USED IN THE COPPER CYLINDER WAS LX-09.

EXPLOSIVE:
INNER RADIUS O©F CYLINDER:
TCALC

TIME VALUES FOR CYLINDER WALL TO REACH THE STANDARD R POSITIONS.
NR
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TABLE 2.5

Experimental Cylinder Test Results

SED IN THE CUOPPER CYLINDER WAS 1.X-14-~0

THE HIGH EXPLSSIVE U )
THE EXPERIMENTA!. TIME AND VELGCITY VALUES WERE S2TAINED FROM FRANK HELM.
TIME AND VELGCITY VALUES WERE DATES 3/8/75.
EXPLGSIVE: L%~14-0 RHG = 1.844
OUTER RADIUS OF CYLINDER: 1.532636 CM, LENBTH OF CYLIMDER: 30.480000 CM.
INNER RADIUS ©F CYLINDER: 1.2720232 CM, WALL THICKNESS: 0.2560604 CM.
LENGTH VALUES ARE IM CENTIMETERS. TIME WYALUES ARE IN MICRGSECONDS.
R R-RO TEXP VEXP

1.5326 0.00 0.00 0.0090

1.5826 0.05 0. 0.

1.8326 0.10 o. 0

1.6826 0.15 0. o

1.7326 0.20 0. 0

1.7826 0.25 0. 0

1.8326 0.30 0. 0.

1.8826 0.35% 0. 0.

1.9326 0.40 0. 0.

2.0326 0.50 0. 0.

2.1326 0.60 4.60 0.1519

2.2326 0.70 5.22 0.1641

2.3326 0.80 5.83 0.1656

2.4326 0.90 6.43 0.1675

2.5326 1.00 7.03 .16

2.6326 1.10 7.61 0.17u%
2.7326 1.20 8.20 0.1719

2.82326 1.30 8.78 0.17u2

2.9326 1.40 9.35 0.1744

3.0326 1.580 .93 0.17¢8

3.1326 1.60 10,49 0.1767

3.2326 1.70 11.06 0.1776

3.3326 1.80 11.62 0.1784d

3. 4328 1.90 12.18 0.1790

3.5326 2.00 12.74 0.17¢6

3.7326 2.20 13.85 0. 1807

3.9326 2.40 14,95 0.1828

4.1326 2.60 0. 0.

4. 3326 2 .R0 [a] n
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TABLE 2.6

Experimental Cylinder Test Results

1.4-10-1.,
ALNED FROM FRAHMK HEZLM,
Y 1_2/717/74.

THE HIGH EXPLESIVE USED IN THY COPPER CYL
THE EXPERIMENTA. TIME AND VEL.CC!TY VALLUFE!
. TIME AND VELCZITY VALUES

EXPLOSIVE: LX-10-1 RHO =
OUTER RADIUS GF CYLINDER: 1.332636 CM. LENGTH OF CYLINDER: 30, 460000 CM,
INNER RADIUS OF CYLINDER: 1.272032 CM. WALIL. THICKNESS: 0.260604 CM.
LENGTH VALUES ARE IN CENTIMETERS. TIME VALUES ARE IN MICROSECONDS.
R R~RO TEXP VEXP
1.5326 0.00 0.00 0. (G000
1.5826 0.05 0. 0. °
1.6326 0.10 0. o
1.6826 0.15 0. o}
1.7326 0.20 0. 0
1.7826 0.25 0. 0
1.8326 0.30 0. 0
1.8826 0.35% 0. 0
1.9326 0.4¢ 0. 0.
2.0326 0.50 0. o
2.1326 0.860 4,54 0.i820
2.2326 0.70 5.15 0.1654
2.3326 0.80 5,75 0.1877
2.4326 0.90 6.39 0.i697
2,6326 1.C0 6.93 0.1714
2.6326 1.10 7.51 0.1730
2.73286 1.20 8.09 0.1743
2,8326 1.30 8.66 0.17%4
2.9326 1.40 9.23 0.1784
3.0326 1.50 8.79 0.1772
3.1326 1.60 10.36 0.1779
3.2326 1.70 10.92 0.1785
3.3326 1.80 11.48 0.1791
33,4326 1.80 12.04 0,17¢8
3.5326 2.00 12.59 0.1808
3.7326 2.20 13.69 0.1820
3.9326 2.40 14.79 0.1836
4,1326 2.€0 15.87 0.184d9
4. 3326 2.80 16.98 0.1259
4 RAPR R NN 18 (R 0. 1364



7.40332E-01

REF
8.

1.
TEST

8.
1

R-RO

t
_

DW= ONAN—OOAAWN-000—

NN —————

29,
4

WAODWNN=OUDNOUQONOLONANOROOL——N

E?X 9404
94500E+00
RHO

24000E+00

PBX 9404-3

B1
52401E+00Q

NOUDWWNN———
COOO0UOUOUNCORNONARMWONN=S—==2=2wa0Q0

RHO
.84000E+00

T
4.6@00E+30

uc

1.

1.3

WAAN@===NRINNR=-"NNVBO—=—NWUIR—=—=NWT

3. 70000E -

ID 16189

B2
2.039305-
8. 80000E -

HMX

84
l

‘B2
1.88181E-
8.80000E~

R
OOOE+00

. 700E-01
.851E-01
. 469E-01
.078E-01
. 139E-02
.039E-03
. 424E-02
. 488E-0Q2
. 888E-02
.048E-02
.305E-03
.047E-03
.775E-03
.033E-0%
. S80E -03
.092E-03
. 430E-04
. 899E-04
. 832E-04
.034E-04
.811E-04

]

' TABLE 3.11 -
JWL EQUATION OF STATE PRESSURE AND ENERGY INTERCOMPA

o1 3.31893E-02 3.81963E-01 1.5
R1 " R2
o1 4.60000E +00 1. 35000£+00
01 1.02000E-01 7.40332E-01
NC CEP

4.0 2.0 0.
CONSTANTS TES; PBX 9404-3

1423E+00

W1
2.50000E-01

PCJ
3.70000E-01

i

R1 Wi
o1 4,60000£+00 1.30000E+00 3.80000E-01
EOQ VCJ- PCJ
o1 1.02000E-01 7.40332E-01 3.70000E-01
S
3.8000E-0!
PREF x E E REF
3.700E-0t -1,362E-0S5 1.S00E-01 1.800E-01
2.951E-01 1.515E-05 1.303E-01 1.303E-01
1.466E-01 2.844E-04 8.815E-02 8,.819E-02
1.073E-01 4.548E-04 7.955E-02 7.962E-02
8.079E-02 6,020E-04 6.618E-02 6.630E-02
4.955E£-02 8.345E-04 S.236E-02 5.362E-02
3.326E-02 9.811E-04 4.505€E-02 4.550E-02
2.382E-~02 1. 095E~-03 3.922E-02 3.987E-02
1.781E-02 1.074E-03 3.488E-02 3.,575E-02
9. 497E-03 9.827E-04 2.781E-0C2 £.920E-02
5.489E-03 8.165E-04 2.372E-02 2.556E-02
3.394£-03 6.528E-04 2.119E-02 2.340E-02
2.259E-03 5.168E-04 1.952E-02 2,201E-02
1.622E-03 4.113E-04 1.833E-02 2.106E-02
1.248E-03 3.317E-04 1.743E-02 2.035E-02
8.651E-04 2.266E-04 1.613£-02 1.932E-02
6.783£-04 1.647E-04 1.517E-02 1.855E-02
5.846E-04 1.253E-04 1.441E-02 1.794E-02
4.848E-04 9.845E-05 1.378E-02 1.741E-02
4.243E-04 7.813E-05 1.324E-02 1.696E-02
3.376E-04 5.353E-05 1.235E-02 1.620E-02
2.554E-04 3.203E-05 1.135E-02 1.833E-02
1.783E-04 1.499E-05 1.017E-02 1.426E-02
1.349E-04 7.163E-06 9.345E-03 1.349E-02
1.074E-04 3.054E-06 8.718E-03 1.289E-~02
8.857E-0S 7.119E-07 8.223E-03 1.240E-02
7.495E-095 -6.978E-07 7.816E-03 1.199E-02
5.871E-05 -2.134E-06 7.181E-03 1.134E-02
4.515E-05 -2.717E-06 6.700E-03 1.084E-02
3 2,935E-06 6.319E-03 1.043E-02

. 724E-05 -

5 d

000000000 CO000000000O000O000000000

3

RISONS

. 70000E-01

- C1
7.54000E-03
WR1
. 43478E-02

- Mm

. C1

. 20664E-02
WR1

. 26087E-02

B etk b AMAVLVEVE MV VHNVEVINTATATATA TN N ]

S s L LSRN WWRI NN WWWONNE

. 02000E-01

REF

GAM
.85107E+00
WR2
1.85185E-01

GAM
.85107E+00
WR2
2.,92308E-01
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REF PBX 9404
B1

TES

)
(o]

DOUW—OOLN—OOIDON—-00

WAODRWNN=UNANAUIQANOANNMMNANNROOA~- =KL

7.
8.

1.
T

453883E-01

52400E+00
RHO

84000E+00
LX-04-1

B1
.36381E+00
RHO
. 86500E+00

T
4.6200E+00
-R \)

-1.
-1.

N‘—‘-—a
CUQUINOCOONAUIAAWRNN—=——====00
(4]
(e}
o

1.

JWL EQUATION OF STATE PRESSURE AND

3.40000E-01
-3 REVlSEg

2
1.88200E-01
8, 80000E-01

HMX

85.0

B2 .
1.23855E-01
8.47000E-01

R
SC0E+0D

. 400E-01
. 796E-01
.343E-01
. 76QE-02
.304E-02
.AB7F-02
.027E-02
.212E-02
.B97E-02
L7901 -03
. 152E-03
.113E-03
.923E-03
. 208E-03
.747E-03
.227E-03
. 4835E-04
.735E-04
.S11E-G4
.8596E-04
.317E-04
. 144E-04
. 090E-04
.522E-04
J175E-04
. 440E-05
. 809E-05
.688E-0S
.391E~05
. 9528E-05

WAONO=—NOAJIONO—==NNIAOO—=NRANO—-NQTIN

TABLE 3.12

3.18735E-02 3.
R1

4.60C00E+Q0 1
EO

1.02000E~01 7.

VITON

156.0 0.
R1 CONSTANTS

4.6%000E+00 1

S
4. 2000E-01
REF
.622FE-01
.951E£-01
. 469£-01
.073E-01
. 140E-Q2
LQAYE-0OP
.425E-02
L4083 -02
. 888E-~02
. 04SE-02
.306E-0Q3

WAUNO=—=—=NRQUINE—=NNIO—=—=NWAD—==NWT
[(o]
(=]
m
'
[o]
N

.431E-05

L R I A

O=NRUN==NAUND—=—= === =NOUR ===
[A)
2N
N
m
1
(o]
(&)

. 769€-05
. 607E-05
. O39E-05
.686E-05
.564E£-05
.013E-05
.017E-06
.088E-06
.814E-06
. 293E-06
. 482E-06
.633E-07

93626E-01

R2
.30000E+00

cJ
40332E-01
o‘.
TEST LX-04-1
R2

. 25000E+00
o] VCJ -
S.50000E-02 7.

45883E-01

E

. 382E-01
.216E-01
.262E-02
.115E-02
.270E-02
127E£-02
. 392K -02
. 873E-02
.488E-02
L8 E-Q2
.452E-02

.392E-02
.331E-02
. 233E-02
. 123E-G2
.9851E-03
.060E-03
. 393E-03
. 8366E-03
.437E~-03
.772E-03
. 273E-03
.880E-03

COONNDIOQ === NN WRL OO —— x
[+:]
[(d
1}
m
'
[«
N

.51638E+00
Wi

. 80000E-01
PCJ

. 70000E-01

Wi
. 20000E~-01
PCJ
3.40000E-01

E REF

.480E-01
.303E-01
.817E~-02
.556E-02
.619E~-02
.337E-02
.506E-02
.923E-02
. 489E-02
. 782E-02
.373E-02
. 120E-02
.952E-02
.833E-02
.744E-02
.B613E-02
.518E-02
.442E~-02
.378BE~-02
.324E-02
. 235 ~-02
L 135E-02
.017E-02
.348E-03
.722E-03
.226E-03
.819E-03
.183E-03
.702E-03
.321E-03

NONNPOO— sttt s = 2 2 2 S NI WWA TN ——

ENERGY INTERCOMPARISONS

. 40000€-01

c1
.20700E-02
WR1
.26087E-02

Cci .
.47074E-02
WR1

.03091E-02
G .

0613 2.9352
g599 3.0619
1049 3.3362
0877 3.3529
0979 3.2937
1007 3.0539
1028 2.7733
1039 2.5719
1041 2.4727
1024 2.4971
099% 2.5927
09565 2.5957
0939 2.4899
0915 2.3128
0896 2.1131
0864 1.7760
0841 1.5790
0823 1.4854
0809 1.4455
0797 1.4296
0778 1.4212
0759 1.4201
078 1.4z00
07258 1.4200
0715 1.4200
0708 i.4200
0703 1.4200
0695 1.4200
0689 1.4200
0685 1.4200

. 50000E-02

GAM
2.93520E+00
WK2
. 36000E-01

Rtk ettt e iR d AV 1 \VRVE VIV TRV WHAVT AT A TATAT N N T ]
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B
o

GAM :
.85107E+00
WR2
. 92308E.-01
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TABLE 3.13
JWL EQUATION OF STATE PRESSURE AND ENERGY INTERCOMPARISONS

7.39199E-01 3.73000E-01 3.38596E-C2 3.96929E-01 1.52663E+00 3.75000E-01 1.0S000E-01
REF PBX 9404-3 REV
B1 B2 R1 R2 W1 c1 GAM
8.52400E+00 1.80200E-01 4.60000E+00 1.30000E+00 3.80000E-01 1.20700E-02 2.85107E+00
RHO D ED vCJ- PCJ WR1 . WR2
1.84000E+00 8.&800D0E-01 1.02000E-01 7.40332E-01 3.70000£-01 8.26087E-02 2,92308E-01
TEST LX-09 HMx FEFO DNPA
93.0 2.4 4.6 0.
CONSTANTS TEST LX-09
B1 B2 R1 R2 Wi ' C1 GAM
8.48111E+00 1.72958E-01 4.58000E+00 1.25000E+00 4. 00000E-01 1.30843E-02 2.83434E+00
RHO D EQ vCJ- PCJ WR1 WR2
1.84000E+00 8.84000E-01 1.03000E-01 7.39199E-01 3.75000E-01 8.73362E-02 3.20000E-01
T R S
4, 5S800E+00 1.25002+00 4.0000E-01
-RO \ P PREF X E REF DE G G REF
~1.4 0.739 3. 3.716E-01 3.370E-03 1.539E-01 1.505E-01 0.0088 2.8343 2.8483
-1.1 0.800 2. 2.951E-01 3.027E-03 1.335E-01 1.303E-01 0.0082 2.9662 2.9822
~0.1 1.000 1. 1.469E£-01 2.175E-03 9.088E-02 8.817E-02 0.0204 3.2064 3.2319
0.4 1.100 1. 1.078E-01 1.894E-03 7.808E-02 7.556E-02 0.0183 3.2148 3.2466
0.9 1.200 8. 8.140E-Q2 1.684E-03 6.852E-02 6.619E-02 0.018S5 3.1615 3.2004
1.9 1.400 5. 5.03aE-02 1.409E-03 S.840F-02 5.337E-02 0.0200 2.9479 3.0013
2.8 1.600 3. 3.425E£-02 1.239E-03 4.683E£-02 4.506E-02 0.0217 2.7219 2.7871
3.5 1.800 2. 2.488E-02 1.111E-03 4.076E-02 3.923E-02 0.0234 2.5761 2.6490
4.5 2.060 1. 1.888E-02 1.000E-03 3.621E-02 3.489E-02 0.0250 2.5245 2.6014
6.4 2.80C 1. 1.042E-02 7.475E-04 2.870E-02 2.782E-02 0.028G 2.6347 2.7099
8.2 3.000 6. 6, 306E-03 5.337E-04 2.43Q0E-02 2.373E-02 0.0311 2.7978 2.8546
9.8 3.500 4, 4.047E-03 3.705E-04 2.154E-02 2.120E-02 0.0329 2.8522 2.8746
11.4 4.000 3. 2.776E-03 2.5417E-04 1.971E-02 1.952E-02 0.0341 2.7688 2.7485
12. 8 4.500 2. 2.033E-03 1.782E-04 1.842E-02 1.833E-02 0.0349 2.5790 2,5209
14.2 3.000 1. 1.580E-03 1.242E-04 1.745E-02 1.744E-02 0.0354 2.3390 2.2%577
16.8 6.000 1. 1.092E-03 6.743E-05 1.605E-02 1.613E-02 0.0359 1.8974 1.8140
19.3 7.002 8. 8.433E£-04 4,208Z-05 1.504E-02 1.518E-02 0.0361 1.6249 1.5642
21.8 8.003 7. 6.901E-04 2.,957E-05 1.424E-02 1.442E-02 0.0362 1.4827 1.4517
23.¢€ 9.000 6. 5.834E-04 2.251E-05 1.358E-02 1.378E-02 0.0363 1.4361 1.4064
25.7 10.000 g, 5.036E-04 1.796E-05 1.302E-02 1.324E-02 0.0363 1.4136 1.3894
29.4 12.000 4. 3.913E-04 1.234E-05 1.211E-02 1.235E£-02 0.0382 1.4018 1.3811
34.5 15. 006 2. 2.875E-04 7.730E-06 1.107E-02 1.135E-02 0.0362 1.4001 1.3800
42.1 20.000 1. 1.933:2-04 4.058E-06 9.869E-03 1.017€-02 0.0360 1.4000 1.3800
48.7 2%.000 1. 1.421E-C4 2.3386E-06 9.026E-03 9,348E-03 0.0358 1.42300 1.3800
54.7 30.000 1. 1.105E-04 1.408E-06 8.392E-03 8.,722E-03 0.0357 1.4000 1.3800
60.3 35.000 Q. 8.931E-0S 8.567E-07 7.8%0£-03 8.226E-03 0.0356 1.4000 1.3800
65.4 40.000 7. 7.428E-0S 5. 150E-07 7.479E-03 7.819E-03 0.0355 1.4000 1.3800
74.9 50.000 5.47: 5.459E-0S 1.337E~07 6.841£-03 7.183E-03 0.0353 1.4000 1.3800
83.4 60.000 4.,240E-0S 4.245E-05 -5.090E-08 6.360E-03 6.702E-03 0.0351 1.4000 1.3800
91.3 70.000 3.417E£-05 3.431E-05 -1.436E-07 5.979E-03 6.321E-03 0.0349 1.4000 1.3800

OCO0000000000000000000OOOOCOOOO0O0OND
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7.41527E£-01
REF PBXB$4O4-3
8.852400E+00
RHO
1.84000E+00
TEST LX-10-1 1
B1
8.80758E+00
RHY
1.86500E+00
T
4.€200E+00
R-RQ \
-1.4 0.742
-1.1 0.800
-0.1 1.000
0.4 1.100
0.9 1.200
1.9 1.400
2.8 1.600C
3.8 1.800
4.5 2.000
6.4 2.5900
8.2 3.000
9.8 3.%500
11.4 4.000
12.8 4.500
14.2 5.000
16.8 6.000
19.3 7.000
21.5 8.000
23.6 9.000
25.7 10.000
29.4 12.000
34.5 15.000
42,1 20.000
48.7 25.000
54,7 30.000
60.3 35.000
65. 4 40.000
74.9 50.000
83.4 60.000
91.3 70.000

REV

. 865

1.3

WRNNO==NOATONO—==NNEN=—=NWAP—=—=WWD

3.75000E.-

B2
1.88200E-
8.80000E -

HMX

94.5

B2
1.88599E-
8.82000E -~

R
200E+00

. 750E-01
.001E-01
. 488E-01
.090E-01
.219E-02
.D74E-02
. 442E-02
.497E-02
. 894E-02
.052E~-02
.353E-03
.110E-03
.848E-03
.109E-03
.656E-03
. 160E-03
.015E-04
., 397E-04
. 299E-04
. 40SE-04
. 200E-04
.087E-04
.075E-04
.525E-04
.186E-04
. 587E-05
. 974E-05
. 860E-0S
. BB7E-05
.684E-0S

TABLE 3.14
PRESSURE AND ENERGY INTERCOMPARISONS

JWL EQUATION OF STATE

01 3.25215E-02 3.
R1
o1 4.68800E+00 1
01 1,02000E-01 7.
VITON
5.5 0.
R CENSTANTS .
01 4.6%800E+00 1
01 1.040G0E-01 7.
S
3.8000E-01
PREF ppP
3.683E-01 6.686[£-03
2.951E-01 S.005E-03
1.468E-01 1.920E-03
1.078E-01 1.218E-03
8.140E-02 7.883E-04
5.032C-02 3.5313E-04
3.425E-02 1.699E-04
2.483E-02 8.911E-05
1.888E-02 5.230E-05
1.048E-02 3.3359E-03
6.306E-03 4.690E-05
4.047E-03 6.216E-05
2,776E-03 7.182E-05
2.033E-03 7.55BE-05
1.580E-03 7.508E-05
1.092E-03 6.772E-05
8.433E-04 5.819E-05
6.901E-04 4, 959E-05
S5.83<E-04 4,254E-05
5.036E-04 3.691E-05
3.913E-04 2.875E-03
2.875E-04 2.113E-05
1.933E-04 1.421E-05
1.421E-04 1.044E-05S
1.105E-04 8.119E-06
8.931E-0% 6.563E-06
7.428E-05 5,.459E-06
5.459E-05 4,012E-06
4,245E-05 3.119E-06
3.431E-05 2.522E-06

75756E-01

R2
. 30000E+00

vCJ
40332E-01

TEST
R2

0.
LX-10-1

.32900E+00

41527E-01

ONNOPO— === 20222 NNV NO—— x

. 786E~-03

W W

.5

1086E+00

Wi

. 8Q000E-01
PCJ

. 70000E-01

.86

W1
3.80000E-01
PCJ

. 75000E-01

E REF

. 496E-01
.S03E-01
.817E-02
. S56E-02
.619E-02
. 337E-02
. S06E-02
. 923E-02
. 489E-02
. 782E-02
. 373E-02
, 120E-02
. 952E-02
. 833E-02
. 744E£-02
.8613E-02
.518E-02
.442E-02
.378E-02
. 324E-02
. 235E-02
. 13SE-02
.017E-02
. 348E-03
. 722E-03
.226E-03
.819E-03
. 183E-03
.702E-03
.321E-03

0000000000000 O0O0O00OO0OODOO0O0O000T

, 7S000E-O1

C1
. 20700E-02
WR1
.26087E-02

C1
1.29570E~-02
WR1
.22511E~-02

—om

. 0096

QUANBBAANWNN=—=00
O@UI=WAN RO NN

ittt e i A ANV TV MOVHVHVENTATATATA LN 0}

etk etk L VL \WVUVLV VOV T NN TATA YA YA NN T )

. 04000E-01

GAM
2.85107E+00C
WR2
. 92308E-01

GAM
. 86888E+00
WR2
2.87879E-01

0000000000000 000000000000000000N

0000000000000 00CO000000ODOL0O0000



. 38
REF PBX 9404-
B1

TEST LX-14 1.835

WA =

HLONW=ORALN—~ORNLWN=000~—= |

WLOAWNN=UANOGNWENOLOINLUOECOOL—=—=DQ

8.

24E - 01

22400E+00

HO
1.84000E+090

8.
1

B1 :
%GOSZE*OO

HE
. 83500E+00

T
4.5500E+00
R \

CQUNOOWENAUIDRDBWWIN=—=2=2==00
(o]
o
(=]

N =

3. 70000E-01
EV

: B2

1.88200E-01

8.80000E-01
HMX

85.0

B2
1.7%367E-01
8. 80000E-01

- R
200E+00

. 700E-01
. 945E-01

3
P
3
2
1
1
8
a
3
2
1
1
6
4
2.
2.080E~-03
1. k]
1
9
7
6
S
4
3
2
1
1
9
7
S
4
3

.685E-05

3.45520E-02 3.76701E-01
R1 R2
4.60000E+00 1.30000E+00
EO veJ-
1. 02000E-01 7.40332E-01
ESTANE
0. 0.
ny CONSTANTS TEST LX-14 1.
4. 55000E+00 1.32000E+00
EG vcJ-
1.0Z000E-01 7.39624E-01
s
3. 8000E-01
PREF P x
3.710E-01 -1.022E-03 1.502E-01
2.951E-01 -6.658E-04 1.302E-0]
1.469E-0%1 -5.650E-04 8.818E-02
1.078E-C1 -6.990E-04  7.364E-02
8.140E-02 -8.213E-04 6.634E-02
5.039E-02 -9.445E-04 & 270E-02
3.425E-02 -9.208E-04 4.558E-02
2.488E-02 -8.152E-04  3.992E-02
1.888E-02 -6.802E-04 3.573E-02
1.048E-02 -3.G95E-04  2.892E-02
6.306E-03 -1.650E-04 2.496E-02
4.047E-03 -4.760E-05 2.248E-02
2.776E-03  1.526E-05 2.081E-02
2.033E-03 4.65SE-05 1.960E-02
1.580E-03 6.026E-05 1.868E-02
1.092E-03 6.399E-05 1.731E-02
8.433E-04 5.739E-05 1.630E-02
6.901E-0¢ 4.954E-05 1.548E-02
5.834E-0¢  4.267E-05  1.480E-02
5. 036E - 3.706E-05  1.422E-02
3.9132-04 2.888E-05 1.327E-02
2.875E-04 2.123E-05 1.219E-02
1.933E-04  1.427E-05 1.093E-02
1.421E-04 1.049E-05 1.004E-02
1.105E-04 8.157E-06 9.366E-03
8.931E-05 6.594E-06 8.833E-03
7.428E-05 5.485E-06 8.396E-03
5.459E-05 4.031E-06 7.714E-03
4.245E-05 3.134E-06 7.197E-03
3.431E-05 2.534E-06 6.788E-03

TABLE 3.15

1.51623E+00

W1
3.80000E-01
PCJ
3. 70000E-01

835
W1 ’
3.80000E-01
PCJ
3.70000E-01

E REF

. 503E-01
. 303E-01
.817E-02
.356E-02
.619E-02
.337E-02
. 306E-~-02
.823E-02
. 489E-02
. 782E-02
.373E-02
. 120E-02
.952E-02
. 833E-02
. 744E-02
.613E-02
.518E-02
.442E-02
.378E-02
. 324E-02
.233E-02
. 13SE-02
.017E-02
.348E-03
. 722E-03
. 226E-03
.819E-03
.183E-03
. 702E-03
.321E-03

OONNOPPPO= =2 —m 2= NNVRNWO LU NG ——

0000000000000 O0000000D0

0.0110

JWL EQUATION OF STATE PRESSURE AND ENERGY INTERCOMPARISONS

. 70000E-01

C1
1.2g7OOE-02

WR1
.26087E-02

C1
.29612E-~02
WR1
.35165E-02

0000000000000
(o R i L L P P Pl
DO O—==NNWAUIUIUNAN
CMRNOU—=ONNNOD N

et aw s 2 2 B L =NV ORWWNNGD
~
~
©
®

. 02000E-01
GAM
.85107E£+00
WR2
. 92308E-01

GAM
.84061E+00
.87879t 01
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TABLE 3.16
JWL EQUATION OF STATE PRESSURE AND ENERGY INTERCOMPARISONS

7.45883E-01 3, 40000E-01 3,18735E-02 3.93626E-01 1.51638E+00 3, 40000E-01 9. 50000E-02
REF LX-04-1 1.865 UCRL 50422 and UCI 'T6189
B1 B2 R2 w1 c1 GAM
8.49840E+00 1.52770E-01 4, ssooos+oo 1.30000E+00 3.50000E-01 1.15850E-02 2.93520E+00
RHO D VeJ- PCJ WR1 wR2
1. B86500E+00 8,47000E-01 9, SG000E -02 7.45883E-01 3.40000E-01 7.52688E-02 2.69231E-01
TEST LX-04-1 HMX VITON
85.0 15.0 0. 0.
CONSTANTS TEST LX-04-1
B1 B2 R R2 W1 c1 GAM
8.36381E+00 1.29855E-01 _ 4,62000E+00 1.25000E+00 4,20000E-01 - 1.47074E-02 2,93520E+00
RHO D EO VCJ- PCJ WR1 WR2
1. B6S00E+00 8.47000E-01 9.50000E-02 7.45883E-01 3, 40000E-01 9.08091E-02 3.36000E-01

T R S
4,6200E+00 1.2500E+00 4.2000£-01
R \ EF

-RO P PR x E REF DE G G REF
-1.4 0.745 3.400E-01 3.400E-01 -2,303E-05 1.382E-01 1.382E-01 -0,0001 2.9352 2,9354
-1.1 0.800 2.756E-01 2,756E-01 -3.166E-05 1.216E-01 1.216E-01 -0.0001 3.0619 3.0603
-0.1 1.000 1.343E-01 1.345E-01 -1.596E-04 8.262E-02 8.260E-02 -0.0013 3.3362 3.3285

0.4 1.100 9.760E-02 9,779E-02 -~-1.903E-04 7.115E-02 7.111E-02 ° -0.0014 3.3529 3.3451

0.9 1.200 7.304E-02 7.322E-02 -1.837E-04 6,270E-02 6,264z-02 -0.0016 3.2987 3.2842

1.9 1.400 4,467E-C2 4,478E-02 -8,845E-0% £.1275-22 Z.018E-02  -0.0019 3.0539 3.0683

2.8 1.600 3.027E-02 3.022E-02 5.3¢7E-05 4.392E-02 4.383E-02 -0.0017 2.7733 2.8163

3.6 1.800 2,212E-02 2,192E-02 1.910E-04 3.875E-02 3.869E-02 -0.0011 2.5715 2.6450

4.5 2.000 1.897E-02 1,667E-02 2.990E-04 3.488E-02 3.487E-02 -0,0002 2.4727 2.95715

6.4 2.50¢0 9,790E-03 9,362E-03 4,276E-04 . 841E-02 z.338E-02 0.0027 2.4971 2,58355

8.2 3.000 5.152E-03 5.729E-03 4,236E-04 2.452E-02 2.491E-02 0.0056 2.5927 2,7428

Q.8 3.500 4.118E-03 3.750E-03 3.68B2E-04 2.200E-02 2.259E-02 0.0082 2.5957 2.7304
11.4 4.000 2.929E-03 2,626E-03 3.034E-04 2.026E-02 2,102E-02 0.0103 2.4899 2.5862
12.8 4.500 2,206E-03 1.961E£-03 2.453E-04 1.899E-02 1.988E-02 0.0120 2.3128 2,3598
14.2 5.000 1.747E-03 1.549E-03 1.881E-04 1.801E-02 1.902E-02 0.0133 2.1131 2.1137
16.8 6.000 1.227E-03 1.094E-03 1.329E-04 1.856E-02 1.773E-02 0.0152 1.7760 1.7191
19.3 7.000 9.485E-04 8.546E-04 9, 385E-05 1.548E-02 1.676E-02 0.0164 1.5790 1.5047
21.5 8.000 7.735E-04 7.040E-04 ©.947E-05 1.483E-02 1.599E-02 0.0173 1.4854 1.4098
23.6 9.000 5.511E-04 5.978E-04 5.324E-05 1.392E-02 1.534E-02 0.0179 1.4455 1.3718
25.7 10.000 5.596E-04 5.178E-04 4,181E-05 1.331E-02 1.479E-02 0.0183 1.4296 1.3578
29.4 12.000 4,317E-04 4.046E-04 2,705E-05 1.233E-02 1,387E-0Q2 0.0190 1.4212 1.3509
34.5 15,000 3.144E-04 2,993E-04 1.506E-05 1.123E-02 1.283E£-02 C.0195 1.4201 - 1.3%00
42,1 20.000 2,090E-04 2.030E-04 5, 960E - 06 9.951E-03 1.160E-02 ¢.0198 1.4200 1.3500
48.7 25.000 1.522E-04 1.502E-04 2.013E-06 9.060E-03 1.073E~-02 0.0198 1.4200 1.3%00
54.7 30.000 1.175E-04 1.174E-04 ° 6,500E-08 8.393E-03 1.007E~-02 0.0187 1.4200 1.3500
60,3 35.000 9.440E-0% 9.537E-05 -9,713E-07 7.866E~03 9,537E-03 0.0195 1.4200 1.3500
65.4 40.000 7.809E- 0¢ 7.964E-05 -1,544E-06 7.437E-03 9.101E-03 0.0194 1.4200 1.3500
74.9 50.000 5.688E-05 5,892E-05 -2,038E-06 6.772E-03 8,418E-03 0.0180 1.4200 1.3500
3.4 60.000 4,391E-05 4.607E-05 -2.1S%8E-06 6.273E-03 7.897E-03 0.0186 1.4200 1.3500
21.3 70,000 3.528E-05 3.741E-05 -2,135E-086 5.880E-03 7.482E-03 0.0183 1.4200 1.3500

[e]alolelelelalolalalelololololalolalololalelalalolololololote)
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-01

.8919
REF LX 09 ?6189 1.

)

J N
N

A(OUIQ—'(DG)AI\)—'(OQ‘{»AQN—'OOO—'—' '

NOOUGD
WHANONK®

8.

584OOE+00
RHO

1.84000E+00
TEST LLX-09

8,

B1
48111E+00
RHO

1.84000E+00

-

WROMINN=UANONQONM nmmnmmmwwn—.--ncnu

T
800E+00

O‘lOOINO(DQ\IO)UIAAOQNN—'—‘-*-‘d—'OO
(4]
(=}
(=]

1.2

WAUNO—===NAUJIONO==NOAO==NWAR==NWTD

3.75000E-01
84

B2
1.87100E-01

3.38596E-02 3.

R1
4.60000E+00
EO

D
8.84000E-01 1.05000E-01 7
HMX FEFQ DN
93.0
CONSTANTS
B2 1
1.78958E-01 4.52800E+00 1
8.84000E-01 1.0S5000E-01 7.
R S
S00E+00 4. 000CE-01
PREF
. 7S0E-01 3.,746E-01% 3.755E-04
.981E-01 2,975E-01 6.401E-04
. 49CE~-01 1.482E-01 8.512E-04
. 097E-01 1.089E-01 8.060E-04
.308E-02 8.234E-02 7.423E-04
. 18QE-02 5.116E-02 6. 2358E-04
.S548E-02 3.490E-02 5.862E-04
.599E-02 2.542E-02 S5.750E-04
. 988E-02 1.930E-02 $.820E-04
.123E-02 1.063E-02 €.015E-04
840E-03 6.256E-03 S.845E-04
418£-03 3.879E-03 5,.388E-04
031E-03 2.550E-03 4.811E-04
210E-03 1.787E-03 4.225E-04
705E-03 1.336E-03 3.683E-04
160E-03 8.799E-04 2,796E-04
853E-C4 6, 700E-04 2.153E-04
197E-04 5.504E-04 1.693E-04
059E-04 4.702E-04 1.3%58E-04
215E-04 4,107E-04 1.108E-04
036E-04 3.265E-04 7.710E-0S
953E-04 2,.470E-04 4.828E-05
974E-04 1.724E-04 2.500E-05
444E-04 1.304E-04 1.400E-05
119E-04 1.038E-04 8.042E-06
017E-095 8.565E-0S 4.523E-06
479E-05 7.248E-0S 2.315E-06
473E-05 5.484E-05 -1,114E-07
. 240E-05 4,366E-05 -1,264E-06
.417E-05 3.601E-05 ~-1,842E-06

TABLE 3.17
JWL EQUATION OF STATE PRESSURE AND

96929E-01

R2
25SOOE+OO
39198E-01

g,

ENERGY INTERCOMPARISONS

w

TEST LX-09

R2
. 25000E+00

VCJ-
38199E-01

.360E-03

QONNNPOO—=—— =220 NNNRBDAONO——
® )
N
N
m
]

. 52663E+00

Wi

. 50000E-01
PCJ

. 75000E-01

W1

. 00000E-01
PCJ

. 75000E-01

. S67E-02
.482E-02
. 379E-02
. 304E-02
. 246E-02
. 199E-02
. 160E-02
,097E-02
.048E-02
. 00BE-02

[e]e]olelolatalololelolalelololalatolololelolololatoto o o olv]

<M

. 75000E-01

Cc1
.29100E-03
WR1
. 43478E-02

c1-
. 30843E-02
WR1
. 73362E-02

o
~
(4]
et ek d AVI AV AWV T NS NV TATATAY M N A

bt e b bl VL VTATATATVE VT VEVONEATATAY N N T 0]
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