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1. INTRODUCTION

In the last decade, one- and two-dimensional, two-phase-flow, unsteady, heterogeneous, reacting, gun
interior ballistic computer codes, which provide digital simulations of flamespreading and a history of
ignition transients, have been (or are _:ing) developed. Examples of these codes are the one- and two-
dimensional NOVA codes (Gough 1983; Gough 1980). The NOVA codes require as one of their inputs
the rate of propagation of intergranular stress in the aggregate at the settling porosity (i.e., the speed of
sound in the settled aggregate).

Gough (1980) has developed the basic relationship

Do 2 De
= - p A’ e— (l)
Dt, P

where the operator D/Dt, is the convective derivative along the solid phase streamline (i.e., assumes the
observer is sitting on the moving solid). In Equation 1, g is the rate of propagation of intergranular stress,
o is the nqn-intn'nsic average granular stress (positive in compression), i.e., 6 = (1 - €)R where R is the
intrinsic intergranular stress, € is the porosity of the aggregate (fraction of a unit volume occupied by gas),

and p, is the density of the propellant. Gough assumes a form

a(e) = al_eei , 2)

where g is the intergranular stress at the settling porosity of the aggregate and €, is the settling porosity.
Integrating Equation 1 using Equation 2 gives

G=p’afe§(%—i]. 3)

2. EXPERIMENTAL

The Naval Ordnance Station (NOS), Indian Head, MD, performed a series of experiments (Birkett
1981) for the Ballistic Research Laboratory (BRL) using an existing piece of equipment to deduce strcss
vs. porosity on M30Al propellant. The apparatus, which is shown in Figure 1, was modified to measure
not only the force on the top of the propellant bed but also the force on the bottom of the bed. A surge
tank was added to allow the force-time curve to be tailored to rise to a given upper force level as fast as
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possible (on the order of one second) and remain at that level for many seconds. A sample of force-time

curves is given in Figure 2,

The ; opellant was subjected to the same force-time function for three different ropellant
temperatures (nominally, 219 K, 294 K, and 336 K) and for four different final upper force levels
(nominally, 16,200 N, 31,100 N, 48,900 N, and 62,300 N). Usually two or three repetitions were
performed at each pressure level and temperature.

The rheology fixture consists of a large tank filled with hydraulic fluid which is pressurized with
nitrogen gas to a specified value, at which time a valve between the hydraulic ram and the tank is opened.
The ram then compressed a measured amount of propellant contained in a steel cylinder (7.768 cm in
diameter and 27.86 cm high). Force gages (BLH Electronics model C3P2-C) were used to measure the
force both on the top of and at the bottom of the propellant bed. The motion of the top ram was
monitored with two linear variable differential transformers (Model FSCM 62767 by SCR Division of
Moxon Inc.). A pressure cell (BLH Electronics Model DHF) was used to monitor the hydraulic fluid

pressure.

The experiments were controlled by a PDP-11/10 minicomputer. A 15-bit Phoenix A/D converter was
used to digitize the data which were stored on magnetic disks.

The procedure included the preweighing of the sample of M30Al propellant (Lot RAD-79E-069960),
which gave a convenient bed depth of approximately 20.3 cm (approximately 0.9 kg). The propellant
samples were preconditioned to 211 K for the 219 K tests and 344 K for the 336 K tests. Portions of the
steel fixture in contact with the propellant were also temperature conditioned. The cylinder was wrapped
with insulation for the extreme temperature runs. In the tests, propellant was poured into the fixture, the
side of the cylinder was tapped with a mallet to settle the propellant, and the upper ram was lowered to
the top of the propellant bed. The initial distance from the top of the cylinder to the top of the upper arm
was measure. manually. The random arrangement of grains at the surface made it difficult to ssandatdize
this measurement (and therefore the initial porosity). The nitrogen pressure was raised in the hydraulic
fluid tank to a prescribed pressure, at which time the computer opened the connecting valve 0 the
hydraulic ram and started to collect data. The nitrogen gas was vented, and the upper ram was raised
remotely after the data were collected. o




UPPER FORCE (N)

'I
[
[
55000 +
X
44000 T~
[
1
'
i
33000 m
i
h /
[T
1] "
"
22000 T
A
y
[ 4
[
74
11000 ’
|
/
!
o !
0.0 2.0 4.0 6.0 8.0
TIME (S)

Figure 2. Typical Upper Force-Time Curves at 294 K for Different Final Force Levels.




The data consisted of two independent displacement measurements of the top ram, four force
measurements (two independent measurements at the top and bottom of the propellant bed), and the
hydraulic fluid pressure, all as functions of time. These data are provided in the Appendix.

3. DATA REDUCTION

The data were reduced with a computer program provided by NOS, Indian Head, MD. Calculated
values were the averaged displacement, the averaged upper and lower forces, and the porosity with
tabulated values of time and hydraulic oil pressure. The inertial forces were calculated to be less than one
percent of the applied forces and were neglected. The computer program was modified to calculate the
rate of propagation of intergranular stress, a, from Equation 1 by least-squares fitting the stress vs. porosity

to a form
G =c+de @

over a given number of points; therefore, using (1) and (4),

2= | 48 (5)
-pp

The calculated values of stress propagation for different temperatures over the first ten points (0.04s),
for which the force is greater than 1,000 N, are tabulated in Table 1 for both the stress calculated at the
top and bottom of the bed. These values of g,, the rate of propagation of intergranular stress at the settling
porosity, are the required input values to both the one-dimensional and two-dimensional NOVA codes.

4. OTHER OBSERVATIONS

As well as getting speed of sound data at the settling porosity for different temperatures of M30A1
propellant, it was hoped to obtain a rate dependant behavior at different temperatures. By assuming a
relationship of rate vs. temperature, extrapolation to higher rates than experimentally determined may be
expected. Unfortunately, the only experiments that showed any rate dependance (Figure 3) were for
336 K. The 294 K and 219 K experiments did not exhibit any detectable rate dependance (Figures 4
and 5). The stress rates ranged from 2.5 MPa/s to 25 MPa/s. This is three orders of magnitude less than
would be calculated for a typical top-zone 155-mm howitzer firing. It should be noted that the initial
porosity was arbitrarily normalized to 0.45, by calculating the initial distance to the top of the bed required
to give this value, to simplify comparisons of Figures 3, 4, and 5.




Table 1. Rate of Propagation of Intergranular Stress a, at The Settling Porosity with Different Force
Levels and Temperatures

Temperature 219K 294 K 336 K
Final Top a, Top, a, Bottom, a, Top, a, Bottom, a, Top, | a, Bottom,
Force, N m/s m/s m/s m/s m/s m/s

16,200 253 216 166 138 85 65
282 248 179 152 93 61

247 211 185 119

20,800 190 167

178 158

182 158

26,700 176 155
31,100 239 208 187 160 101 67

254 220 195 161

182 163

184 164

189 159
48,900 251 208 186 161 105 77
256 213 190 159 115 88
62,300 242 199 193 166 107 80
224 188 190 167 120 95
229 192 195 173 123 9%

Average
S.D.
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If we assume a linear model of a viscoelastic material (Flugge 1967) (see Figure 6), the differential

equation describing this model is
0+p16=qu+qlE, (6)

where p,, q,, and q, are constants describing the physical characteristics of the system and E is the strain;
then for the portion of the strain-time curve for a constant stress level, o, is

%,
E=ﬁ+[E(o)-ﬁ]e"-. )

(4 [

When the points on a stress-time curve are fit to the form E = a + be” over the constant stress portion
of the strain-time curve, and compared to the analytical result, there is virtually no detectable difference
(Figure 7). The resulting equation is

E = 0.33545 - 0.06575¢-04836X 8)

for this fit. If the fit is attempted over the entire time span, deviations appear (Figure 8), indicating a need

for a more complex model in the less highly compacted region.

The experiments were performed with force measurements being made at both the top and bottom of
the propellant bed; therefore, the resistive force F, will be the difference between the F, measured at the
top of the propellant bed and the force F, measured at the bottom of the propellant bed (Kuo, Moore, and
Yang 1979). |

F,=F -F,. ®

A plot of force measured at the top of the propellant bed vs. the resistive force (Figure 9) for the top
force level of 62,300 N at three different temperatures shows that, for 294 K, the resistive force, after the
value of the top force becomes constant, continues to increase with time. This would be expected if
during the dynamic portion of the rise to the steady force level, a sliding coefficient of friction is assumed
and then a higher static coefficient of friction is assumed during the constant force portion of the
compression of the propellant where little propellant motion takes place. Both the hot and cold
experiments show an unexpected decrease in the resistive force in the constant force region. This
unexplained effect was noted at all force levels and possibly could be due to grains shifting in the bed.

10




Figure 6. A Linear Viscoelastic Model.
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5. NOVA CALCULATIONS

Calculations were performed using both the one- and two-dimensional NOVA codes for a M203
propelling charge in a 155-mm, M198 howitzer. The only variable changed was the value of q. The
values of g, used were 210, 157, and 78 m/s for cold, ambient, and hot propellant, respectively. For the
two-dimensional calculations, there was a 2% change in the maximum pressure calculated, a 1.2% change
in the velocity going from hot to cold, and a 10% difference in the calculated pressure difference curves.
For the one-dimensional calculations, there was virtually no change in the calculated maximum pressure
and pressure difference curves and a 0.2% change in the velocity going from hot to cold. This is
reassuring since it implies that previous calculations using values of g, from rheology experiments at
ambient temperature (Horst and Robbins 1977) are acceptable for the calculation of maximum pressure
and velocity. This does not, however, mean that rheology data are unimportant, as this same range of
values for a, can lead to substantial differences in the prediction of pressure waves. Further, when an
analysis of possible grain fracture is included, significant differences in maximum chamber pressure and
velocity are possible as well.

The one-dimensional NOVA code also calculates a projectile stress level when the propellant hits its
base. The calculated Ievels are different (10.1 MPa for the cold, 8.9 MPa for the hot propellant). This
decrease of 20% suggests that if shock loading of the projectile is important, consideration must be given

to the g, input value.

As stated before, Gough assumes a relationship
a(e) = ae e, (10)

for the speed of the intergranular stress as a function of the propellant porosity. The cold and ambient
experiments have nearly a linear region of stress vs. porosity, which would lead to

a(e) = a,(e,-¢), (11)

or

G=-p,al “";‘)’ a2)

15




The hot tests show an increase in a, in which case Gough’s relationship (Equation 10) is applicable.

The resistive forces between the propellant and the walls of the metal cylinder used in the experiments
are in the order of 20-50% of the applied force. If it is assumed that, as is done in the NOVA code, there
is negligible frictional force between the propellant and the gun wall, then the values of @, used as input
to the NOVA code should be those values of g, calculated from the lower force measurements as tabulated
in Table 1. If there is significant contact between the wall and the propellant, then consideration should
be given to modeling this effect or developing some correlation to account for it.

6. CONCLUSIONS

(1) A series of experiments has been performed which provides data for M30Al propellant, for
calculation of a, the rate of propagation of intergranular stress, at the settling porosity, and at more highly
compacted levels. The experiments were performed at 219 K, 294 K, and 336 K.

(2) No discemable rate effects were seen for the 219 K and 294 K experiments. The rate of
propagation of intergranular stress @ was constant over a wide range of porosities. The 336 K experiments
indicated both rate effects and an increase in the rate of propagation of intergranular stress as the porosity
decreased.

(3) An unexplained decrease in the resistive force between the propellant and the container for 219 K
and 336 K at constant force levels was noted. '

(4) NOVA code calculations indicate a very small dependence on the input parameter g, for the major
ballistic parameters but did indicate a dependence on shock loading of the projectile.

16
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This appendix contains the data collected in 36 rheological experiments performed at the Naval
Ordnance Station (NOS), Indian Head, MD (Birkett 1981). The setup is illustrated in Figure 1. There
are two independent measurements of the distance the top ram moves as well as independent
measurements of the force at the top and bottom of the propellant bed. These values are averaged, with
the averaged value given in the following tables. The pressure in the hydraulic oil line is also measured
and tabulated. The total number of data points per channel is 500, with a higher sampling rate for the first
250 points than the last 250 points. The first 30 points are tabulated and then every tenth point after that.
There are also values of porosity, strain, and resistive forces calculated and tabulated for each point. The
porosity is defined to be the ratio of the instantaneous volume of the gas to the total volume at that time;
the strain is defined as the ratio of the instantaneous change in height to the height at that time; and the
resistive force is defined to be the difference between the top force and the bottom force measurement at
that time. The density used to calculate the porosity was measured at NOS as 1.67 g/cc. The experiments
were performed at three different temperatures which are coded in the filename. The filenames have the
form M30xxx.yyy, where xxx defines the temperature of the experiment and yyy is the run number
(002-037). The temperatures were chosen to be 219 K, 294 K, and 336 K, and the values of yyy are 65
(for -650° F), 70 for (700° F), and 145 for (1,450° F). The M30 stands for M30Al propellant, which in
this case was from lot RAD-79E- 069960. The first seven runs were run with a constant sampling rate
for all 500 points (002-007 having a sampling rate of 0.01 seconds/point and having a sampling rate of
0.2 seconds/point for 008). The sampling rate is printed out on the tables for the other tests.

21
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0.3816
9.3805
8.3881
8.3798
0.3787
8.3788
8.3786
0.3777
8.3769
8.3773
0.3759
8.3760
8.3761
8.3752
8.3751
8.3754
6.3742
8.3740
0.3744
8.3741
8.3741
0.3730
0.3737
8.3728
8.3734
8.3738
8.3730
a.3718
0.371¢
9.3713
0.3718
8.3711
8.3719

RHEOLOGY DATA FOR FILE
M3870.082

AVERAGE
UPPER
FORCE

N

15663.
15745.
15787.
15837.
15827.
15838.
15853.
15818.
15856.
15847.
15827.
15848,
15878.
15861.
15865.
15906.
15888.
15896.
15928.
15902.
15914,
15949.
15959.
15965.
15939.
15972.
15961.
15981.
15993.
15999,
15973.
15992.
15996.
15986.
15979.
16a12.

LOWER

FORCE
N

18445,
18437,
18352.
183e8.
18211.
18139.
10886.
9976.
9937.
9878.
9793.
9746.
9732.
9649,
9609.
9597.
9522.
9495.
9491.
9924,
9396.
9400.
9368.
9347.
9284.
9300.
9246.
9255.
9236.
9221.
9152,
9151,
9139.
9127.
9093.
9116.

23

AYERAGE RESISTIVE
FORCE

N

5218.
5308.
5435.
5529.
5615.
5691.
5767.
5041.
5919.
5969.
6834,
6694.
6147.
6212.
6256.
6309.
6357.
6401,
6437.
64v8.
6518.
6549,
6590.
6618,
665S.
6672.
671S.
6726.
6757.
6779.
6816.
G841.
6857.
6859.
6886.
6896.

AVI:RAGE
DISTANCE
MOVED

[y |

NNNNNNNNNNION
UUUUGHLDDDLEDWW
DARUWNNWWLNAENNW

27.2

oIL

PRESSURE

MPA

2.00
2.681
2.01
2.01
2.82
2.082
2.92
2.02
2.82
2.02
2.82
2.83
2.83
2.83
2.03

OO0 ®
HbLapbhWAH D

STEAIIN

8.1152
0.1:70
8.1192
8.1206
8.1221
8. 1227
8.1231
8.1:47
8.1246
8.1249
e.1261
8.1272
9.1267
8.1286
8.1285
8.1283
8.1296
8.1297
2.1293
B.1309
8.1312
8.1387
8.1311
3.131¢
8.1326
8.1316
8.1329
8.1321
8.1326.
8.1326
8.1343
8.1344
8.1349
9.1343
8.1352
8.1341




M3072.002

00S’ 0

ooh' 0

00t "0 ooc’ 0o o010

ALIS0d0d

0000




RHEOLOGY DATA FOR FILE
M3870.08083

INITIAL HEIGHT OF BED 282.3 MM
MASS OF PROPELLANT B8.8769 KG

ROROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oL STRNIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
- N N N MM MPA -
0.4536 129. 127. 2. e.9 2.08 8.0008
0.4540 164, le1. 3. ~0.1 2.8 -p.BUBG
8.4535 133. 137. 2. 0.9 2.08 8.0082
8.4534 132. 127. S. 8.1 2.08 8.8085
8.4541 162. 162. -8. -8.2 2.8 -p.8008
8.4537 138. 138. 1. -6.0 2.08 -8.8001
8.4541 165. 166. -1. -0.2 2.08 -@.0088
8.4548 146. 149. -3. -8.1 2.8 -0.89006
8.4533 132. 131. 1. 8.1 2.88 8.e007
8.4534 132. 124. 8. a.1 1.96 8.808Ss
8.4534 135. 127. 8. 8.1 1.53 8.8084
8.4539 146. 142, 4. -0.1 1.22 -8.80085
8.4535 176. 147. 29. 8.8 1.14 8.8002
8.4533 222. 143. 79. 8.1 1.19 8.08006
8.4530 344, 207. 137. 8.2 1.28 8.8812
8.4528 522. 338. 183. 8.3 1.37 8.8015
8.4519 677. 426. 258. 8.6 1.43 8.0031
8.4511 842. 528. 314, 8.9 1.46 8.0847
8.4506 1833. 677. 355. 1.1 1.49 8.80855
0.4490 119a. 760. 430. 1.7 1.49 8.0084
8.4479 1367. 8r4. 493. 2.1 1.50 8.01@3
0.4470 1562. 1911. 552. 2.4 1.51 8.0128
B.4458 1789. 1157. 633. 2.9 1.52 8.08142
0.4448 20828. 1323. 697. 3.2 1.52 8.8158
8.4438 2284, 1501. 783. 3.6 1.53 8.8178
8.4423 2516. 1656. B61. 4.1 1.54 9.0284
0.4417 28el. 1867. 933. 4.3 1.54 8.6:214
8.4401 3086. 2866. 1020. 4.9 1.56 0.8241
@.4385 3348. 2244, 1897. 5.5 1.56 0.0279
0.4378 3639. 2467 . 1172. 5.7 1.57 8.8281
9.42508 6622. 4498. 2124. 18.1 1.67 8.08498
8.4147 9438. 6549. 2881. 13.5 1.76 8.0665
8.4047 11678. 8198. 3481. 16.6 1.84 0.0823
8.3975 13316. 9420. 3896. 18.9 1.99 8.8332
8.3921 14417, 18212. 4205. 20.5 1.95 8.10812
0.3880 15889, 10683. 4486. 21.7 1.98 8.1087¢3
0.3844 15476. 18904. 4572. 22.8 2.00 0.1125
8.38208 15712. l1@12. 4701. 23.5 2.081 0.1160
8.3803 15859. 11841. 4818. 23.9 2.83 B8.1183

25




TIME

1.29
1.39
1.49
1.59
1.69
1.79
1.89
1.99
2.89
2.19
2.29
2.39
2.49
2.59
2.69
2.79
2.89
2.99
3.89
3.19
3.29
3.39
3.49
3.59
3.69
3.79
3.89

4.09
4.19
4.29
4.39
4.49
4.59
4.69
4.79

ROROSITY

RHEOLOGY DATA FOR FILE
M3070.0083

AVERAGE
UPPER
FORCE

N

15944,
15983.
16808.
16839.
16868.
16084.
16899.
le164.
16148.
16162.
16174,
16186.
16157.
16196.
16201.
16181.
16226.
16239.
16245.
16216.
16232.
16278.
16244.
16283.
16276.
16262.
16307.
16294,
16316.
16325.
16310.
16326.
16332.
16315.
16347.
16344,

LOWER
FORCE
N

11839.
16998,
10935.
18898.
166874.
10827 .
18795.
18729,
18713.
18684.
18643.
10601.
19528.
10532.
10491.
10430.
10431.
18417.
18384.
10332.
18310.
18318.
10259.
10277 .
18246.
18208.
18228.
18173.
18174.
18162.
18134.
10131.
18109,
18869.
10886.
16666.

26

AVERAGE RESISTIVE
FORCE

N

4984,
4994.
5873.
5141.
5194.
5257.
5384.
5375.
5427.
5477,
5532.
5583.
5628.
5664.
5710.
5751.
5795.
5822,
5861.
5884.
5922.
5952.
598S.
6086.
6031.
6054,
6088,
6121.
6142,
6164.
6176.
6195.
6223.
6247,
6262.
6278.

AVZRAGE
DISTANCE
MOVED

MM
24.2

24.7
25.1
25.3
25.4
25.6
25.8
26.2
26.1
26.3
26.4
26.6
26.9
26.8
27.8
2v.2
27.2
27.2
27.4
27.5
27.6
27.5
27.8
27.6
27.7
27.9
2r.8
28.1
28.9
28.1
28.1
28.1
28.2
28.4
28.3
28.4

oIL

PRESSURE

MPA

2.83
2.04
2.84
2.85
2.84
2.85

STRIIN

EOANOOOEOEEOCEEIORIPNIPEORIEENNODOENDOE®

.1199
. 1223
.1241
. 1252

1257

. 1266
. 1276
.1293
. 1292
. 1299
. 1385
.1315
. 1328
L1323
. 1334
. 1344

1345

. 1345
.1353.
. 1368
. 1366
. 1359
.1373
. 1364
. 1368
. 1381

1375

.1388
. 1385
. 1388
. 1391
. 1369
L1393
. 1484
. 1399
. 1493




M3079.023

605" @ oh'®  00c’ e (LA LA 000" 0
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TIME

¢« o (7))

PQPQOQ@QQQQQUOO
—rs e e = N0 ODOD®
BUWUN——RQUVOCVNOAUNHLWN—~D

8.15

[~
L] .
—
~N

a.18

[+ ]
NN -
- ouw

8.22

[N
NN N
U hHh W

.27

cooec
NN
0w o

8.49
@8.59
8.69
8.79
8.89
8.99
1.89
1.19

ROROSITY

8.4627
8.4629
8.4629
8.4624
8.4628
8.4626
0.4628
0.4628

RHEOLOGY DATA FOR FILE

M3878.004

INITIAL HEIGHT OF BED 285.2 MM

MASS OF PROPELLANT 8.8758 KG

AVERAGE
UPPER
FORCE

N

85.
118.
114.

78.
117,
181.

AVERAGE RESISTIVE

LOWER
FORCE
N

115.
153.
153.
115.
149,
135.
152.
159.
138.
115.
142,
121,
170.
246.
445,
625 L]
839.
1839.
1269.
1509.
1777,
2846.
2348,
2666.
3048,
3361.
3ve4d.
4134,
4541.
4983.
9233.
12817.
15396.
17365.
18919.
19793.
20243.
20444,
20586.

FORCE

28

AVERAGE
DISTANCE
MOVED
M

8.0
-8.1
-0.1

8.1
-8.1

OUNONUISDRDNONNNN = UIN e UTDONANND e ® e O e &

00O

GUUOOGINOWVWUODONNAOAVUAWWN~ - 0000

O O OO N NS

[
w0
-

oIL
PRESSURE

MPA

3.96
3.96
3.96
3.96
3.96
3.9¢7

« = o .
BN = OO0 OWWWLW
ENVAWV= = e NNODODNUIA W=DV N

OV NNO O WU

STRAIN

0.0980
-0.08804
-8.8004

0.0085
-0.0003

8.0882
-0.0003
-0.8003

0.00a1

9.00087
-0.0891

8.0007

0.0002

8.0810

0.001!

8.0033

@.8es59

0.0088

8. llZﬁ

0.815

0.0131

0.8218

0.8251

0.08279

0.8385

8.92350

B.8378

g.0418

9.8450

0.8477

8.8797

8.1072

8.1292

9.1469

8.1687

@.172e

0.1795

8.1868

8.1984




LAEDNLLOLLDWWWOWLWWOWWUWOLGLWNNINNMWNNRNNNN — - — - —

ROROSITY

8.3330
0.3297
8.3276
.3268
.3249
.3231
.32208
.3211
. 3203
.3184
.3175
.3174
.3159
.3155
.3148
.3142
.3138
.3136
.3128
.3124
.3113
.3108
.3186
.3187
.3184
.3091
.3893
. 3882
. 3084
. 3885
.3872
.30670
.30872
. 3068
.3862
.3057

OO OAEOOIIOEOROEEITINENECIEIICOLOOoOm

RHEOLOGY DATA FOR FILE

AVERAGE
UPPER
FORCE

N

30466.
30532.
30638.
30711,
30751.
30800.
30850,
368897.
30935.
38966.
30980.
31089.
38995.
31036.
31833.
310873.
31093.
31893.
31092.
31118.
31107.
31128.
31145.
31174.
31186.
31176.
31214,
31191,
31232.
31236.
31210.
31235.
31242.
31245.
31253,
31258,

M30878.084

AVERAGE RESISTIVE
LOWER FORCE
FORCE

N N
20617. 9789.
20568. 9965.
20510. 18128.
20459, 18252.
20358. 10401.
28251. 18549.
28173. 18677 .
20881 18816.
19996. 18939.
19897. 110868.
19783. 11196.
19706. 11383.
19599. 11396.
19527, 11589.
19444, 11589.
19374. 11699.
19325. 11768.
19252. 11840.
19164. 11927.
19125. 11993.
19648. 12067.
18981. 12139.
18953. 12193.
18909. 12264.
188635. 12321.
18793. 12383.
18782. 12432,
18707. 12484,
18699. 12534.
186€8. 12568.
18592, 12617.
18567 . 12668.
18544. 12698.
18505. 12748.
18465. 12788.
18434. 12816.

29

AYERAGE
DISTANCE

MOVED

AN e NOODONHUNWN - OPOUNDLN—~DNNNOORWWOHNNW

oIL
PRESSURE

MPA

3.86
3.87
3.68
3.88
3.89
3.88
3.90
3.98
3.90
3.91
3.92
3.92
3.92
3.92
3.92
3.92
3.92
3.92
3.92
3.92
3.93
3.93
3.93
3.93
3.93
3.93
3.94
3.94
3.94
3.94
3.94
3.94
3.94
3.94
3.94
3.94

STRAIN

8.1944
8.1384
0.2008
8.2018
B.2041
8.2062.
8.2075
B.2885
8.20894
8.2185
8.212?7
B.2128
8.2146
8.2150
8.2158
8.2165
8.2169
8.2172
B8.2190
8.2185
8.2198
8.22083
8.2206
8.2204
8.22089
8.2222
8.2221
8.2233
B.2238
8.2229
8.2244
8.2247
8.2244
B.2248
8.2255
8.2268




M397@ .04
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ooh’ o
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TIME

wn

ROROSITY

8.4491
8.4488
8.4492
8.4489
8.4488
8.4490
8.4486
8.4487
8.4498
8.4494
8.44%4
0.4489
8.4488
0.4488
0.4482
8.4464
8.4447
0.4430
8.4411
0.4399
0.4379
0.4351
8.4335
8.4315
8.4287
8.4269
0.4247
0.4224
6.4284
08.4186
8.3985
8.3811
8.3671
8.3557
0.3469
0.3401
8.3350
8.3318
0.3278

RHEOLOGY DATA FOR FILE

M387e.

8as

INITIAL HEIGHT OF BED 288.1 MM
MASS OF PROPELLANT 08.8748 KG

AVERAGE
UPPER
FORCE

N

155.
136.
149.
152,
142.
155.
128.
128.
124.
152.
155.
136.
226.
413.
698.
996.
1385.
1801.
2261.
2775.
3304.
3825.
4423,
5007.
S5682.
6225.
6848.
7443,
8670.
8711,
14575.
19669.
23529.
26214,
27957.
29017,
29619.
29961.
3017S.

AVERAGE RESISTIVE

LOWER
FORCE

N

182.
166.
183.
168.
158.
168.
141,
145,
149.
182.
182.
162.
188.
293.
446,
6€02.
835.
1892.
1384.
1730.
2673.
2398.
2794.
3181,
3563.
3993.
44804.
4800.
5231.
5674.
9703.
13178.
15858.
176508.
18711.
19303.
195508.
19618.
19549,

3

31

FORCE
N

-27.
-30.
-33.
-16.
~-16.
-13.
-22.
-25.
-26.
-30.
-27.
-26.
46.
120.
244,
394.
558.
710.
8v8.
1046.
1232.
1427.
1629.
1826.
2039,
2231.
2436.
2643.
2839.
3837.
4872.
6491.
7671.
8564.
9246.
9714.
18869.
10343.
19626.

AYERAGE
DISTAMCE

MOVED
MM

DUOOUNVBNUN=NUIOVOWONNO W ~ D= 0= ND——=—~0

[ax I B R e

LOUTNOPW\DQ'\INO\UIA&NNN.——-QQQQQ

NN NS e =

oIL

PRESSURE

MPA

3.93

NONNWWW

OAWN—~ODODNAWN=OLON~n WO

?JMN?JNE.HNNN!NNNNNNNNNNNNNNNNNNNNNMNOIN

HNONNGON

STRAIN

8.02%00
8.0304
-8.0282
8.8903
8.08004
B8.0081
0.9908
9.0807
8.0800
-98.08806
-0.8006
0.0802
8.0085
0.0885
0.0816
0.0848
0.0878
0.8108
8.08142
8.0164
9.0198
2.08247
8.08275
8.8310
8.8356
0.A386
8.6423
8.08462
8.8495
8.08523
8.0848
8.1098
8.1295
8.1449
8.1565
8.1651
8.1716
8.1¢55
8.1804




RHEOLOGY DRTA FOR FILE

M3870.0805
TIME PROROSITY AVERAGE AVERAGE RESISTIVE  AVERASGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
S - N N N MM MPA -
1.29 0.3255 30338. 19460. 18870. 36.6 3.85 a.1832
1.39 08.3236 30423. 19345. 11878. Y 3.85 B.1335
1.49 8.3223 38536. 1926S. 11271. 37.4 3.87 8.1871
1.59 8.3281 38563. 19114, 11449, 38.8 3.86 8.1397
1.69 8.3191 30635. 19016. 11619. 38.2 3.87 8.19e8
1.79 8.3182 3e660. 18920. 11748. 28.4 3.87 6.1919
1.89 8.3171 38694. 18801. 11893. 38.7 3.88 8.1932
1.99 0.3157 30716. 16692, 12023. 39.98 3.87 B.1349
2.89 8.3156 38782. 18627. 12158. 39.8 3.88 8.1950
2.19 0.3138 30775. 18507 . 12267. 39.4 3.88 8.1971
2.29 8.3133 38797. 18436. 12361. 39.6 3.88 B.1977
2.39 8.3124 30809. 18345. 12463. 39.8 3.89 8.1988
2.49 8.3120 38865. 18289, 12576. 39.9 3.89 8.1992
2.59 0.3119 30875. 18224. 12651. 39.9 3.89 8.1933
2.69 e.3112 30912. 18158, 12762, 40.1 3.98 8.2802
2.79 8.3108 30905. 180866. 12839, 48.3 3.89 08.2016
2.89 8.3096 38896. 17994. 12902. 48.4 3.90 8.2020
2.99 8.3098 308953, 17974. 12979. 48.4 3.98 0.2017
3.09 0.3088 30934. 17877, 13857. 49.6 3.90 8.2930
3.19 8.3889 30978. 17850. 13128. 40.6 3.90 8.2023
3.29 a.30v4 30955. 17758, 13196. 20.9 3.908 0.2045
3.39 8.3879 31088. 17748. 13252, 40.8 3.99 8.2048
3.49 0.30866 38989. 17666. 13323. 41.1 3.91 8.2855
3.59 8.3064 31011, 17638. 13373. 41.1 3.91 8.2056
3.69 8.3861 30992, 17568. 13424, 41.2 3.91 8.2061
3.79 0.3856 31002, 17536. 13465. 41.3 3.91 8.2066
3.89 0.30862 31840, 17533. 13508. 41.2 3.91 0.2059
3.99 8.3853 31049. 17476, 13572. 41.4 3.91 8.2869
4.089 8.3851 31048. 17448. 13680. 41.5 3.91 8.2072
4.19 8.3841 31042. 17383. 13659. 41.? 3.91 0.2083
4.29 9.3842 310877, 17375. 13782. 41.7 3.91 0.2081
4.39 0.3846 31084. 17351. 13733. 41.6 3.91 0.2077
4.49 8.3836 31661. 17292. 13769. 41.8 3.91 8.2088
4.59 8.3833 31073. 17264, 13810. 41.9 3.91 8.2093
4.69 9.3833 31098. 17257, 13841. 41.9 3.92 8.2093
4.79 6.3034 31896. 1723°7. 13859. 41.8 3.91 0.2891

32
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TIME

n

O™
n—&QQQOQQOQ'
@'.DCD'\!U\UIANN-—g

a.11

a.59
8.69
8.79
8.89
9.99
1.89
1.19

ROROSITY

8.4579
8.4579
9.4578
8.4580
8.4579
8.4577
8.45739
8.4580
0.4579
0.4577
8.4578
8.4578
8.4578
8.4578
8.4577
0.4576
0.4572
8.4566
8.4557
0.4545
8.4535
9.4520
8.4504
0.4487
8.4464
8.4446
0.4423
8.4399
8.4375
8.4358
0.4887
8.3831
2.3595
8.3392
8.3223
8.3089
8.2990
0.2913
8.2857

RHEOLOGY DATA FOR FILE
M3270.086

INITIAL HEIGHT OF BED 203.8 MM
MASS OF PROPELLANT 8.8767 KG

AVERAGE  AVERAGE RESISTIVE  AYERAGE
UPPER LOWER FORCE DISTANCE

FORCE FORCE
N N N
78. 111, -41.
73. 111, -38.
70. 111, -41.
76. 111, -35.
78. 188. -38.
70. 111. -41.
76. 115. ~38.
7a. 111, -41.
78. 111, -41.
3. 111, -38.
67. 115, -48.
73. 115. -41.
7a. 115. -45.
8o0. 111. ~-32.
117, 124. ~7.
222. 169. 53.
483, 283. 128.
599. 407 . 191.
84l1. 562. 279.
1118, 762. 358,
1444, 992. 452.
1814. 1255. 559.
2238. 1557. 674.
2709, 1983. 866.
3234, 2287. 947,
3806. 2713. 1893.
4422. 3161. 1261.
5065. 3647. 1418.
5758. 4155, 1683.
6448. 4679. 1769.
13947. 18199. 3748.
21864. 15496. 5568.
27714, 20418. 7296.
33183. 24357. 8747.
37336. 27386. 9959.
49553, 29631. 19921.
42557, 30949. 11668.
43744, 31581. 12163.
44449 . 31813. 12628.
34

MOVED
M

1

{
[ Jra B B o~ B I B B )
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DN —

A H D
VN W
- W0 NY

OIL

PRESSURE

MPA

STNAIN

0.6anna
-8.ungl1
8.0000
-8.0002
-8.6000
0.0082
-8.00081
-8.0002
-0.0008
8.00083
8.8801
9.0001
0.0001
6.0801
8.8082
8.0085
8.0013
8.08024
0.0039
8.8061
0.0380
8.0186°
8.8135
0.0167
0.0206
7.A239
8.U279.
0.8320
8.0361
8.0485
8.0831
B8.1211
8.1536
8.1795
8.2001
B.2156
0.2267
8.2350
0.2411
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RHEOLOGY DATA FOR FILE

M3870.086
ROROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
- N N N Mm MPA -
8.2812 44850, 31841. 13809. 50.1 5.70 8.2457
8.2778 45121. 31705, 13416. 56.8 5.73 €.2193
0.2749 45311. 31504. 13606. 51.4 5.74 8.2523
0.2725 45453. 31295. 14158, 51.9 5.75 8.2548
8.2785 45572. 31970. 14582. 52.3 5.7¢ 8.2568
0.2687 45658. 30879. 14779. 52.7 S.77 8.2386
8.26790 45748. 38698. 15848. 53.1 5.77 B.26B4
6.2658- 45836. 30491. 15344, 33.3 S5.78 8.2316
8.2645 45885. 308326. 18559. 53.6 5.79 8.2629
0.2633 45957 . 30107. 15850. 53.8 5.808 8.2641
8.2622 45994, 29926. 16068. 54.0 5.80 8.2652
a8.2614 46035. 29739. 16296. 54.2 5.81 0.2668
8.2603 46047 . 29609. 16438. 54.4 5.81 8.2671
0.2597 46084. 29393, 16691. 54.6 5.81 0.2677
8.2592 46119, 29307. 16812. 54.7 5.82 8.2682
8.2575 46130. 29113. 1ra17. 55.8 5.82 8.2699
8.2572 46171. 26989. 17192, 55.1 5.82 8.2781
8.2568 46199. 28837. 17362. 55.1 5.82 8.2785
9.2561 46221. 28716. 17584, 55.3 5.83 8.2712
0.2554 46246. 28682. 17644, 55.4 5.83 0.2719
0.2548 46271, 28494. 17777. 35.5 5.83 8.2725
8.2544 46289. 28392. 17897. 55.6 5.84 8.2729
0.2537 463082. 28297. 1888<, 55.8 5.84 8.2736
8.2536 46317 . 28202.. 18116. 55.8 5.84 8.2737
8.2530 46339. 28119. 18220. 55.9 S.84 8.2742
8.2526 46354, 28834. 18321. 56.9 5.84 8.2747
8.2528 46373. 27954, 18419, 56.1 5.85 8.2752
08.2517 46392. 27887 . 18505. 56.1 5.85 8.2755
0.2514 46398. 27811, 18587. 56.2 5.85 8.2758
8.250e9 46414, 27748. 18666. 56.3 S.85 8.2763
8.25086 46426. 27684, 18742. 56.4 5.85 8.2766
0.2502 46442, 27627 . 18815. 56.5 5.86 0.2770
0.2499 46454. 27564. 18891. 56.5 S.86 8.2773
0.2495 46464. 27512. 18951. 56.6 5.86 8.27°77
8.2492 46476. 27462. 19014, 56.6 5.86 8.2779
0.2487 46488, 2r417. 19071. 56.7 5.87 8.2784
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RHEOLOGY DATA FOR FILE
M3878.807

INITIAL HEIGHT OF BED 2082.3 MM
MASS OF PROPELLANT 8.8758 KG

TIME PROROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRIIN

UPPER LOWER FORCE DISTANCE  PRESSURE

FORCE FORCE MOVED :
S - N N N M MPR -
0.00 0.4543 112. 165. -53. 8.3 5.89 0.07e8
8.01 8.4543 112. 165. -53. 8.9 5.89 8.0281
8.02 8.4544 119, 165. -47. -0.08 5.89 -8.0201
a.e3 8.4543 112. 162. ~50. 8.9 S.89 8.09281
8.a4 8.4543 112, 159. -47. -8.8 5.89 -0.8200
8.85 8.4544 115. 162. -47. -0.9 5.75 -0.0081
8.86 0.4541 112. 162. ~50. 8.1 4.86 0.0084
a.e7 8.4544 119, 159. -48. -0.8 3.90 -0.8881
8.8 8.4544 119. 159. -40. -8.8 4.12 -0.0002
86.09 0.4543 128. 165. ~-38. -8.9 4.32 -8.0000
8.10 0.4543 131. 172. ~41. -8.0 4.38 -0.0008
a.11 8.4542 150. 184. -34. e.1 4.39 2.8883
.12 8.4541 159. 188. -29. 8.1 4.38 9.0004
8.13 0.4540 165. 188. -22. 8.1 4.38 8.080685
a.14 8.4541 190. 200. ~10. 8.1 4.38 8.0084
8.15 8.4543 233. 222, 11. 8.0 4.37 8.8001
e.16 08.4539 321. 267. 54. 8.2 4.37 8.0088
8.17 8.4539 408. 3e5. 182. 8.2 4.36 0.00088
e.18 8.4536 486. 333. 152. 8.3 4.36 8.00814
0.19 0.4532 557. 362. 194. 8.4 4.36 0.8021
.26 0.4533 653. 395. 258. 8.4 4.35 0.8019
8.21 8.4524 743, 445, 298. 8.7 4.35 8.08035
a8.22 8.4523 849. 499. 350. e.s 4.35 8.0038
8.23 8.4517 967. 569. 398. 1.8 4.35 0.0048
8.24 8.4589 1101, 648. 452. 1.2 4.36 8.080862
B8.25 8.4584 1253. 737. S16. 1.4 4.35 f.20872
8.26 8.4494 1434, B845. 589. 1.8 4.35 B.e0893
8.27 8.4486 1642, 979. 663. 2.1 4.36 8.8184
a8.28 8.4476 1878. 1131. 747. 2.5 4.36 8.0122
8.29 8.4463 2142, 1383. 833. 2.9 4.37 8.0145
8.39 0.4209 8442. 5489. 2953. 11.7 4.53 0.8578
8.49 8.3748 21534, 14630. 6903. 25.7 4.89 8.1272
a.59 8.3319 33639. 23304. 1833S. 37.1 S.24 a8.1833
8.69 8.3817 48798, 28246. 12544, 44.2 5.47 8.2185
.79 e.2838 44944, 30167. 13877. 43.2 5.6! 8.2381
a.89 8.2739 45135. 30409. 14727. 50.3 5.67 0.2484
8.99 9.2676 45243, 29939, 15385. 51.6 5.78 8.2549
1.09 9.2633 45455. 29583. 15872. 52.4 5.71 8.2533
1.19 0.2599 45635. 29271. 16364. s3.1 5.73 8.2627
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TIME

1.29
1.39
1.49

2.89

2.39

RORCSITY

8.2575
8.2551
8.2531
8.2513
8.2499
0.2487
8.2477
0.2462
0.2453
8.2442
0.2433
9.2425
8.2419
0.2411
8.2485
8.2399
8.2390
8.2385
8.2379
0.2373
8.2369
8.2363
0.2360
a.2355
8.2358
8.2347
8.2343
a.2337
8.2335
8.2329
8.2328
0.2325
0.2320
9.2316
8.2313
0.2309

RHEOLOGY DATA FOR FILE

AVERAGE
UPPER
FORCE

N

45778.
45890.
45986.
46864.
46133.
46198.
46272.
46328.
46399.
46449.
46502.
46561.
46624.
46655.
46682.
46711,
46738.
46763.
46738.
46801.
460838.
468680.
468735.
46885.
46900.
46913.
46928.
46931,
46940 .
46953.
46962,
46959.
46972.
46987 .
46997 .
470135,

M3070.0087

AVERAGE RESISTIVE
LOWER FORCE

FORCE
N N

28989. 16789.
28722. 17168.
28484. 17503.
28262. 17802,
28071. 18@62.
27e83. 18315.
27734. 18538,
27591. 18737.
2r474. 18916.
27363. 19087.
27271, 19231,

2r185. 19377.
27112, 19512.

2r@3s. 19619.
26939. 19723.
26896. 198185.
26839, 19908.
26785. 19979.

26724, 20014,
26673, 28127.
26642. 20196.
26607 . 208253.
26562. 20313.
26524. 20360.
26496. 20404.
26458. 28455.
26429, 28493,
26408. 20531.
26372, 208569.
26343. 20610,
26324, 20638.
26295. 28664.
26273. 20698.
26255. 20732,
26235, 20762.
26222. 20793.

38

AVERAGE
DISTANCE

MOVED
MM

53.

co-\lmmmaaum-ommmmmmaZuf\::-b;:o'\l'cnk;\)bm&\:n:—bin:—m

oIL
PRESSURE

MPA

5.74
5.75
5.77
5.78
5.79
5.80
5.80
5.80
5.82
5.82
5.84
5.84
5.84
5.84
5.85
5.85
5.86
5.86
5.87
5.86
5.86
5.87
5.87
5.87
5.87
5.88
5.88
5.88
5.89
5.89
5.88
5.89
5.89

au
o) M
Lt ks

(40}

000000000000 ENIIEEOREINEOEIINEDOERD

. 2651
L2575
.2695
2711
2726
2737
2747
L2761
.2769
.2781°
.2789
.2796
.2802
2310
.2816.
.2821
.2830
.2834
.2R49
HE!
L2350

.2855

.2858
.2862
.28359
.2869
.2874
.2879
.2881
.2886
.2888
.2891
.2095
.2899
.2582
.298%5
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RHEOLOGY DATAR FOR FILE
M3870.008

INITIAL HEIGHT OF BED 280.1 MM
MASS OF PROPELLANT 8.8753 KG

TIME PROROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE OIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 9.208. PRINTING EVERY STEP

6.08 8.4487 123. 137. -14, 8.0 7.89 2.0000
.20 8.4425 2103. 1878. 1825, 2.2 5.89 8.0111
8.40 8.3732 23773. 14393, 9380, 24.1 6.57 9.1285
a.60 0.3894 43119. 27323. 15796. 48.4 7.08 8.2018
0.60 0.2657 55417. 35277. 20148, 49.9 7.46 8.2493
1.8 8.2432 596873. 37528. 22345, 54.3 7.64 8.2715
1.20 0.2314 61814. 37506. 23508, 56.6 7.71 8.2827
1.48 8.2247 61390. 36997. 24392, 57.8 ?.73 8.2690
1.68 8.2196 61601. 36496. 25185. 58.7 7.76 0.2936
1.80 8.2161 61757. 36051. 25705, 59.4 v.7? 8.2968
2.00 8.2133 61887, 35654, 26233, 59.9 7.78 8.2993
2.208 8.2189 61993. 35317. 26675, €8.3 7.81 8.3014
2.49 0.2899 62079. 35022, 27857, €0.7 7.82 8.3031
2.68 a.20768 62151, 34758. 27393. 61.0 7.83 9.3049
2.60 0.2054 62238. 34539. 27699. 61.3 7.84 0.3062
3.00 8.203?7 62341. 34362. 27979, 61.6 7.84 8.3077
3.20 a.20829 62390. 34181. 28210. 61.7 7.84 8.3084
3.40 8.2017 62452, 34818. 28434, 61.9 7.84 2.3895
3.68 8.2086 62499. 33888. 28611. 62.1 7.85 e.3184
3.60 8.1996 62546. 33771. 28775. 62.3 7.86 8.3113
4.00 8.1986 62589. 33663. 28926. 62.5 7.85 9.3122
4.20 8.19680 62639. 33564. 2987S. 62.6 7.87 8.3127
4.49 8.1971 62667 . 33479. 29188. 62.7 7.88 8.3134
4.60 8.1964 62717. 33405. 29311. 62.8 7.87 0.3148
4.80 8.1956 62729. 33326. 29483. 63.8 7.87 8.3147
5.00 8.1948 62744, 33259. 29485, 63.1 7.88 8.3153
5.20 8.1942 62769. 33196. 29573. 63.2 7.88 8.3158
5.40 0.193? 62794. 33145. 29649, 63.3 7.89 8.3163
5.60 0.1931 62822, 33094. 29728. 63.4 7.90 8.3169
PRINTING EVERY 18 STEPS
5.60 0.1926 62822. 33840. 29782. 63.5 7.98 8.3172
7.60 8.1880 62919. 32694. 30822S. 64.3 7.91 8.3211
9.80 8.1849 62950. 32494, 38456. €4.8 7.90 9.3236
11.80 8.1822 62953. 32363. 308589. 65.2 7.92 8.3260
13.80 8.1801 62965. 32290. 30675. 65.6 7.90 8.3276
15.80 8.1786 62965. 32233. 30732. 65.8 7.91 8.3288
17.80 8.1769 62943. 32192. 308751. 66.1 7?.91 0.3383




TIME

19.68
21.80
23.60
25.80
27.60
29.80
31.80
33.88
35.88
37.60
39.80
41.68
43.60
45.80
47 .80
49.80
51.88
53.88
55.808
57.80
59.88
61.80
63.80
65.80
67.80
69.80
71.80
73.80
75.80
77.89
79.80
81.80
€3.80
85.80
g87.80
89.80
91.680
93.80
95.80
97.60
99.60

ROROSITY

—
o0
@
0
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o . B . .
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w

RHEOCLOGY DATA FOR FILE
M3070.08088

AVERAGE
UPPER
FORCE

N

62950.
62943.
62958,
62940.
62950,
62944,
62944,
62944,
62940,
62925.
62931.
62931.
62928.
62922.
62916.
62922.
62919,
62916.
62909.
62916.
629186.
629089.
62903.
62913.
62909.
62900.
62900.
62906.
62916.
62912.
62900.
62900.
62909.
62919,
62989.
62906.
62897.
62900.
62915.
62925.
62922.

AVERAGE RESISTIVE
* LOWER
FORCE

N

32167,
32151,
32145.
32135.
32129.
32132.
32132.
32132.
32139.
32135.
32142.
32148.
32154.
32161,
32167.
32173.
32186.
32196.
32208.
32211,
32227,
32240,
322580,
32265,
32272.
32285.
32291,
32310,
32319,
32335,
32338.
32361.
32370.
32398.
32396.
32408,
32421.
32437,
32453,
32469.
32482.

41

FORCE
N

38783,
38793.
388065.
30885,
3e821.
3e812.
3es12.
3@812.
30802.
30790.
38798.
39783.
30774.
38761.
30749.
38749.
38733.
308720.
38ral.
387e4.
20688.
30669.
30653.
38647 .
30638.
3861S.
306089.
308597,
30596.
30577.
38562.
308539.
30539.
38529.
38514.
30498.
30476.
30463.
38463.
30456.
30449,

AYERAGE
DISTRNCE
MOVED

MM

66.3
66.6
66.6
66.8
67.8
67.1
67.2
67.4
67.5
67.6
67.7
67.8
67.8
67.9
68.8
68.1
68.1
68.2
68.3
68.3
68.4
68.4
68.5
68.5
€8.6
68.6
£8.6
68.7
8.8
60.8
8.8
68.9
6€8.9
68.9
69.8
69.8
69.9
69.1
69.1
69.1
69.2

o1L

PRESSURE

MPA

7.90
7.91
7.91
7.89
7.93
7.92
7.92
7.91
7.92
7.92
7.92

7.92 -

7.92
7.91
7.92
r.92
7.92
7.91
7.92
7.92
7.92
7.93
.92
7.91
7.92
7.92
7.92
7.92
7.92
7.92
7.93
7.93
7.98
7.91
7.90
7.98
7.91
7.98
7.98
7.91
7.91

STRAIN

8.3315
B.3326
8.3338
B.3340
0.3348
8.3355
8.3359
8.3367
8.3372
0.3377
8.3381
8.3387
08.3390
0.3394
0.339?7
0.3482
0.3406
8.3409
8.3411
8.3414
8.3417
8.3419
B.3422
B.3425
8.3429
8.3429
B.3439
08.3434
B.3436
8.3437
8.3439
0.3441
8.3443
8.3445
0.3447
8.3449
8.34508
0.3451
B.3454
8.3454
8.3457
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TIME

S

ROROSITY

RHEOLOGY DATR FOR FILE
M3878.0089

INITIAL HEIGHT OF BED 2083.9 MM
MASS OF PROPELLANT 8.8763 KG

AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STEAIN
UPPER LOWER FORCE DISTANCE = PRESSURE
FORCE FORCE MOVED
N N N MM MPA -

DELTAT = 8.84. PRINTING EVERY STEP

0.00
8.04
0.e8
8.12
8.16
a.2e
0.24
8.28
8.32
8.36
8.48
8.44
8.48
a8.52
8.56
6.60
8.64
8.68
8.72
8.76
0.80
6.84
0.88
8.92
08.96
1.00
1.84
1.88
1.12

.4584
.4587
.4584
.4584
.4584
. 4562
4515
. 4432
.4325
.4204
. 4878
.3953
. 3823
.3700
3575
. 3457
.3348
.3238
.3139
.3044
. 2956
.2878
.2801
0.2734
8.2674
8.2619
0.2575
8.2529
0.2494

000NN

RRINTING EVERY

W N — -
~
o

0.2458
8.2255
8.2156
8.2096
0.20854
8.2019
9.1990

19

117, 167. -50. 2.0 8.83 8.68N08
110. 161. -51. -0.1 8.03 -8.0006
117. 167. -50. 8.9 8.83 9.0080
116. 167. -51. -0.8 ?.50 -p.008]
169. 173. -4, -B.0 5.28 -@.00081
791. 558. 233. 8.8 5.62 0.8039
1981. 1415, 566. 2.5 5.68 8.0126
4116. 2949, 1167. 5.6 5.75 8.9273
6928. 50819, 19@9. 9.3 5.84 0.8456
18474, 7629. 2845, 13.4 5.95 8.0655
14379. 18582. 3868. 17.4 6.87 8.8853
18415. 13522. 4894, 21.3 6.19 8.1043
22147. 16261. 5886. 25.1 6.29 a.1231
25854. 190859. €795. 28.6 6.49 0.1483
29477, 21782. 7695. 32.0 6.52 8.1578
33001. 24475. 8526. 35.1 6.63 8.1722
36496. 27212. 9284, 37.9 6.74 8.1858
39898. 29853. 18845. 40.6 6.85 8.199%8
42956. 32218. 18738. 42.9 6.95 8.2185
45718. 34339. 11379. 45.1 7.85 B8.2213
48163. 36228. 1193S. 47.1 7.14 0.2310
58223. 3v784. i2440. 48.8 7.21 8.2395
52103. 39174, 12929. £0.5 7.38 0.2476
53809. 40441. 13368. 51.9 7.37 8.2545
55279. 41536. 13743. 53.2 7.43 8.2687
56503. 42438. 1486S. 54.3 7.49 8.2662
57513. 43168. 14345, 55.2 7.54 8.270S
58321. 43727 . 14594, 56.1 7.58 8.2750
58974. 44158, 14811. 56.8 v.62 a8.2784
STEPS
59508. 44498, 15818. 57.5 7.65 08.2818
6169S. 45457 . 16238. 61.3 7.80 0.30686
62307. 45128. 17187. 63.1 7.86 8.3095
62636. 44587 . 18050. 64.2 7.89 8.3147
62860. 44860, 18801. 64.9 7.92 8.3183
63041, 43593. 19447, 65.5 7.94 8.3213
63162. 43171. 19991. 66.08 7.96 f.3238.
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TIME

s

3.96
4.36
4.76
S5.16
5.56
5.96
6.36
6.76
7.16
7.56
7.96
8.36
8.76
9.16
9.56
9.96

RHEOLOGY DATA FOR FILE
M3e7e.ee9

ROROSITY  AVERAGE

8.1969
8.1948
8.1929
8.1915
a.1981
9.1889
8.1879
8.1868
8.1856
8.1851
0.1841
0.1834
8.1825
8.1820
8.1813
9.1886

DELTAT = 8.50.

14.96
19.96
24.96
29.96
34.96
39.96
44.96
49.96
54.96
59.96
64.96
69.96
74.96
?79.95
84.96
89.96
94.96
99.96
184.96
189.96
114,96
119.96
124.96
129.96
134.96

8.1753
8.1713
B.1686
8.1663
8.1646
8.1629
8.1615
8.1605
8.1593
8.1583
8.1573
2.1566
0.1555
0.1550
0.1543
8.1536
8.1531
9.1526
8.1523
8.1515
8.1514
8.15089
8.1584
8. 1586
0.15082

UPPER
FORCE
N

633084,
63441.
63544,
63618.
63662.
63709.
63733.
63768.
63789.
63796.
63820.
63820.
63833.
63842.
63878.
63873.

AVERAGE RESISTIVE
LOWER
FORCE

N

42822,
42543.
42276.
42041.
41815,
41619,
41428.
41272,
41127.
40984,
40860.
48729.
48625,
49511.
49435,
40339.

FORCE
N

20483.
208899.
21268.
21578.
21847,
22090,
22305.
22495,
22662.
22812,
22961.
23091,
23288,
23331.
23436.
23534.

PRINTING EVERY 1@ STEPS

63870,
63858.
63845.
63845.
63845.
63839.
63839.
63834.
63830.
63833.
63848.
63842.
63855.
63857.
63876.
63867.
63882.
63867 .
63877.
63895.
63908.
63917.
63920.
63933.
63945,

39599.
39139.
38837 .
38624,
38475.
38361.
38259.
38183,
38113.
38859.
38015.
37983,
37952.
37921.
37899.
37892,
3rera.
37868.
37857,
37656.
37843,
37820.
37849.
37836.
3rg22.

24271.
24719.
25008.
25221.
25371.
25478.
25580.
25647 .
25717.
25774.
256834.
25859,
25902,
25936.
25977.
25976.
26012,
26800.
26019.
26039.
26065.
26097,
26071.
26897,
26123.

AYERAGE
DISTANCE
MOVED

MM

66.4
66.7
67.1
57.3
67.5
67.7
67.9
€8.1
68.3
8.4
68.5
68.7
€8.8
68.9
69.8
69.1

79.0
78.6
71.1
71.4
’1.7
72.0
72.2
72.3
72.5
2.7
72.8
r3.8
73.1
3.2
73.3
73.4
?3.5
73.6
73.6
73.7
73.8
73.8
73.9
73.9
73.9

OIL

PRESSURE

MPA

L) . L] -
OOV WWW

DOOOODOOOVDOOOODNNNN
MNMNNUOUNTIONNN = —~ OO WOON

ODOOMODOOMOODOOCOOEOODOOD®O®O®EODeo Do
OO0
NOWADWWWWUNAWWLRBWNWINNNWNWWOLG

STRAIN

8.3256
8.3273
8.3289
€.3301
8.3312
8.3322
8.3331
8.3339
B8.3349
B.3333
9.3351
8.3367
0.3374
0.3378
B.3384
8.3390
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RHEOLOGY DATA FOR FILE
M3870.0810

INITIAL HEIGHT OF BED 2084.2 MM
MASS OF PROPELLANT 8.8748 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE OIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
S - N N N MM MPA -

DELTAT = 8.84. PRINTING EVERY STEP

0.00 8.4681 112, 125. -13. 8.8 7.98 0.p0ea
a.84 8.4598 115. 124. -18. a.1 7.98 0.0806
8.8 8.4599 113. 121. -7 8.1 7.98 8.0085
a.12 8.4599 112. 125. -13. 8.1 7.41 8.0204
B.16 0.4596 283. 185. 88. 8.2 5.29 6.06889
8.20 8.4568 1264, 868. 397. 1.6 5.64 B8.8e077
a.24 8.4480 3163. 2262. 901. 4.5 5.72 08.0220
8.28 8.4371 6668. 4399. 1663, 8.3 5.8t 0.08403
a8.32 8.4249 9642. 7az21. 2620. " 12.5 5.93 8.8614
8.36 0.4120 13529. 9958. 3570. 16.7 6.03 8.8819
8.49 0.3990 17428. 13816. 4412, 28.8 6.14 8.1e17
8.44 0.3858 21154, 15966. 5188. 24.7 6.25 8.1211
8.48 8.3729 24848. 18858. 5991. 28.4 6.36 A.1392
8.52 8.3605 28452. 21668. 6785. 31.8 6.47 8.1559
0.56 8.3482 31793. 24255. 7538. 35.1 6.57 8.1718
8.68 8.3367 34903. 26770. 8133. 38.0 6.67 8.1861
0.64 8.3252 38154, 29440. 8714, 40.8 6.78 8.2000
a.68 a.3147 41288. 320858. 9228. 43.3 6.88 8.2122
8.72 0.3047 44123. 34415. 9798. 45.7 6.97 B8.2236
8.76 a.2954 46693. 36542. 190150. 47.8 7.086 8.2339
0.80 8.2869 48998. 38476. 18522. 49.6 7.14 0.2430
0.84 8.2788 51037. 48171. 10865. 51.3 r.22 0.2514
a.88 8.2714 52932. 41749, 11183. 52.9 7.30 8.25908
8.92 8.2653 54585. 43149. 11445, 54.2 7.37 8.2652
8.96 B8.2593 55961. 44296. 11666. 55.4 7.43 8.2712
1.00 8.2544 57058, 45207 . 11851. 56.4 7.49 8.2760
1.84 8.2497 S7919. 45802. 12017. 57.3 7.54 8.2805
1.e8 0.2456 58685. 46442. 12164. 58.1 7.58 B.2844
1.12 8.2422 591635. 46886. 12279. $53.7 7.61 B.2877

PRINTING EVERY 18 STEPS

1.16 0.2399 59616. 47226. 12390. 59.3 7.64 8.2906
1.56 8.2195 61442, 48232. 13210. 63.0 7.76 0.3083
1.96 9.2896 62039. 48067 . 13972. 64.7 7.82 08.3170
2.36 8.2831 62398. arv43. 14647. 5.9 7.85 8.3225
2.76 8.1983 62636. 47381. 15254. 66.7 7.88 8.3266
3.16 0.1948 62813. 47009. 15803. G7.3 7.90 0.7295
3.56 a.1922 62956. 46654. 16301. 67.8 7.91 0.3317
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TIME

S

3.96
4.36
4.76
5.16
5.56
5.96
6.36
6.76
7.16
7.56
7.96
8.36
8.76
9.16
9.56
9.96

RHEOLOGY DATA FOR FILE

POROSITY  AVERAGE
UPPER
FORCE

- N

0.1896 63077.
8.1876 63183.
8.1858 63282.
0.1838 63206.
8.1827 63415.
8.1814 63468.
8.1803 €3585.
8.1792 63521.
B.1786 63556.
8.1773 63574.
8.1765 63574.
8.1758 63574.
8.1752 63596.
8.1745 63602.
8.1738 63608,
8.1732 63602.

DELTAT = 8.58.

8.1684
8.1645
0.1620
0.1604
B.1582
0.1567
8.1554
0.1543
9.1538
8.1521
@8.1513
8.1585
8.1498
0.1493
8.1468
8.1478
0.1474
8.1471
8. 1467
8.1464
8.1458
8.1458
8.1452
8.1446
8.1440

PRINTING EVERY 10 STEPS

63593.
63577.
63564.
63572.
63552.
63546.
63549.
63543.
63546.
63537.
63549,
63549.
63558.
6355S.
63564.
63562.
63574.
63577.
63577.
63586.
63592.
63595.
63602.
63608.
63611.

M3870.0818
AVERAGE RESISTIVE
LOWER FORCE

FORCE

N N

46299. 16778.
45981. 17208.
45689. 17592,
45375. 17831,
45149. 18266.
44908. 18560.
44676. 18829.
44460. 19@61.
44264. 19292.
441086. 19488.
43908. 19666.
43739. 19835.
43683. 19992,
43461. 20141,
433323. 28273,
43206. 28396.

42190.
41558.
41158,
40869 .
49673.
40511,
40380.
409285.
49203.
40127,
40073.
40022.
39984.
39946.
39914.
39892.
39870.
39854.
39831.
39822.
39809.
39793.
39784,
39784.
39777.

47

21403.
22819,
22406.
227082.
22879.
23035.
23159.
23257.
23343.
234180.
23476.
23527.
23574.
23609.
23651.
23670.
23784.
23723.
23745.
23764.
23783.
23802.
23818.
23824.
23834.

AVERAGE
DISTANCE
MOVED

MM

68.2
68.5
68.8
69.2
69.3
63.5
€3.7
69.9
70.0
78.2
70.3
78.5
78.5
70.7
78.8
70.9

71.6
72.3
r2.7
72.9
3.3
73.5
?3.7
?3.9
4.1
74.2
74.3
74.4
74.6
74.6
4.7
74.8
74.9
75.8
75.8
75.1
75.2
75.2
?5.3
75.3
75.4

oIL

PRESSURE

MPA

7.93
7.94
7.94
7.96
7.96
7.97
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.98
7.99

ONNONNNNDNVNVNNNNNNNNNNNNNN
DUVVLEVVYYOVLVVLYYLWYVYYVLYWVYVYWYWVBY

OVUVUOSWVLVLVLOVUDODDOMWODOIDW®D®DWW

STRAIN

8.3339
8.3355
8.3369
0.3386
8.3394
8.3485
8.3414
8.3423
8.3427
8.3438
8.3444
9.34508
8.3454
8.3460
B.3466
8.3471

9.3508
9.3539
B.3558
8.3579
B.3587
9.3598
@.3688
©.3616
8.3626
9.3633
8.3639
9.3649
8.3651
B.3654
9.3658
8.3665
8.3668
9.3671
8.3673
8.3676
0.3688
8.3680
@.3685
9.3689
2.3693
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RHEOLOGY DATR FOR FILE
M3870.0811

INITIAL HEIGHT OF BED 281.7 MM
MASS OF PROPELLANT 8.8763 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE OIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTRT = 8.84. PRINTING EVERY STEP

6.00 0.4523 123. 153. ~31. 0.0 7.98 0.0208
0.84 0.4523 126. 153. ~27. e.a .98 a.09a1
8.8 8.4524 126. 153. =27. -0.9 7.98 -0.0901
8.12 0.4523 129. 160. -31. 8.8 7.83 0.8001
8.16 8.4507 711, 518. 192. 8.6 5.34 B8.08238
8.20 8.4425 2771. 2043. 728, 3.6 5.78 8.8176
B8.24 8.43066 6162. 4682. 1480. .7 5.82 8.8382
a.28 8.4175 10193. 7861. 2332, 12.1 5.94 0.8598
.32 0.4838 14277. 11897. 3180. 16.4 6.05 8.6814
8.36 8.39084 18463. 14415. 4848. 28.5 6.16 8.l1a17
8.40 8.3770 22487. 17594. 4894, 24.4 6.28 a.12e9
8.44 8.3641 26481. 28753. 5728, 28.0 6.39 8.1388
8.48 a8.3516 30219. 23699. 6529. 31.3 6.50 0.1553
8.52 8.3394 33657. 26411. 7245, 34.5 6.61 B.1710
8.56 0.3279 36842, 28967 . 7875. 37.3 6.70 8.1851
8.60 a.317@ 39875. 31476. 8399. 48.9 6.88 8.1981
8.64 8.3067 42756. 33861. 8895. 4.4 6.89 a.21at
8.68 0.2970 45373. J60862. 9311. 44.6 6.98 0.2209
8.72 8.2880 47837 . 38138. 9re2. 46.6 7.86 8.2388
8.76 8.2797 50028. 48009. 19820. 48.3 7.14 0.2397
8.806 8.2721 52008. 41688, 18320. 48.9 .22 0.2476
08.84 8.2655 53708, 43117. 18591. 51.3 ?.29 8.2544
8.88 8.2597 55108. 44292. 18817. 52.5 7.35 9.2602
8.92 0.2540 56262. 45251. 11@11. S53.6 .41 8.2659
@8.96 8.2493 S7i82. 46022, 111e0. 54.5 7.46 8.2784
1.00 8.2451 57918. 46625. 11293. 5.4 7.49 8.2745
1.04 0.2413 58583. 47080. 11423. S6.1 ?.52 8.2782
1.08 8.2382 58972. 47416. 1155S. 6.7 ?.55 8.2811
1.12 8.2349 59354, 47683. 11671. Y. 7.58 8.2%42
PRINTING EVERY 10 STEPS

1.16 8.2324 59658. 47870. 11788. 57.8 7.68 8.2865
1.56 8.2157 61834, 48372. 12682. €0.8 7.78 0.3017
1.96 8.2869 61498. 48857, 13441. 62.4 ’.74 8.3094
2.36 0.2010 61768. 47678. 14098. €3.4 v.e7 8.3146
2.76 0.1968 61977. 47278. 14707. £4.2 ?.79 0.3182
3.16 0.1932 62145, 46886. 15259. €4.8 7.80 8.3212
3.56 0.1987 62269. 46538. 15739. €5.2 .82 0.3233
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TIE

S

3.96
4.36
4.76
5.16
5.56
5.96
6.36
6.76
7.16
?.56
7.96
8.36
8.76
9.16
9.56
9.96

RHEOLOGY DATA FOR FILE
M3870.811

POROSITY  AVERAG
UPPER LOWER
FORCE FORCE

.1785
.1776
L1767
L1757
. 1751
.1745
. 1737
L1733
. 1725

OO0 ®

DELTAT = 8.58.

14.96
19.96
24.96
29.96
34.96
39.96
44.96
49.96
54.96
59.96
64.96
69.96
74.96
79.96
84.96
89.96
94.96
99.96
104.96
189.96
113.96
119.96
124.96
129.96
134.96

.1674
. 1637
. 1607
.1583
. 1567
. 1551
. 1538
. 1526

OO ®

N

62393.
62452,
62511.
62564.
62628,
62670,
62654.
62676.
62707.
62720.
62729,
62732.
62747,
62747,
62775.
62785.

PRINTING

62600.
62834,
62847,
62865.
62868.
62881,
62899.
62918.
62912.
62930.
62955,
62955.
62977,
62971.
63802.
62996.
63017.
63027.
63024.
63849.
63052.
63861.
63876.
63009,
63092.

E AVERAGE RESISTIVE

N

46216.
45911.
45632.
45390.
45168.
44977 .
44771.
44596.
44444.
44291,
44158.
44825.
43934.
43796.
43707.
43602.

EVERY 10 STEPS

42805.
42288.
41951.
41793.
41513.
41360.
41240.
41141.
41043.
40979.
48929.
48865.
48821.
40776.
40745.
40706.
49684,
49652.
40636.
40611.
409595,
40582.
40567 .
49568.
40545,

50

FORCE
N

16177.
16541.
16880,
17174,
17452.
17693.
17884,
18088.
18263.
18428.
18571,
18707.
18844.
18952.
19068.
19182.

19995.
29546.
28895,
21162,
21356.
21528.
21660.
21777,
21869.
21951.
22027.
22090.
22156.
22194.
22257.
22290.
22333.
22375.
22387 .
22437.
22457.
22478.
22510.
22529,
22548.

AVERAGE
DISTANCE
MOVED

MM

€5.6
65.9
66.2
66.5
66.7
66.9
67.1
67.2
67.
67.
67.
67.
67.
68.
68.
68.

N—=OWO~NU LA

-~
—
—_ VUL W~V NL—-OE

OIL

PRESSURE

MPA

7.84
7.85
7.85
7.85
7.86
7.87
7.87
7.87
7.87
7.88
7.88
7.88
7.88
7.88
7.89
7.89

WO W WL W LWL LWL W LW WLWILWLWLWWIWW oo

NNNNNNNANNNNVNNNNNNNNNNNANAN
COUUUIAADRDRADRWNWWWUNRNN- —m—m—=00

STRAIN

B.3253
9.3269
0.3283
0.3296
0.3306
B8.3317
B.3326
8.3334
8.334!
B.3348
0.3356
08.3361
8.3365
8.3372
08.3376
0.3382

8.3422
8.3451
8.3474
8.3493
8.3506
8.3518
8.3528
8.3537
8.3541
8.3556
0.3558
0.3563
0.3566
8.3573
0.3577
8.3561
8.3586
8.3589
8.3592
8.3595
08.3599
9.36082
8.3605
8.3607
0.3618
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RHEOLOGY DATAR FOR FILE
M3878.011

INITIAL HEIGHT OF BED 201.7 MM
MASS OF PROPELLANT 0.8763 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOLER FORCE DISTANCE PRESSURE
FORCE FORCE MOVED

S - N N N M MPA -
DELTAT = 8.84, PRINTING EVERY STEP .
8.008 8.4523 123. 153. -31. 0.8 7.90 8.09008
8.04 8.4523 126. 153. -a7. 8.8 7.90 8.0881
08.88 8.4524 126. 153. T =27, -.8 7.99 -9.0001
8.12 8.4523 129. 168. -31. 0.9 7.03 0.089201
8.16 8.4507 7il. 518. 192. 8.6 5.34 0.09030
.20 8.4425 2771, 2043, 728, 3.6 S5.78 08.08176
a8.24 8.4306 6162. 4682. 1480. 7.7 5.82 8.8382
a.28 0.4175 19193. 7861. 2332. 12.1 5.94 8.9598
8.32 8.4838 14277. 11897. 3188. 16.4 6.85 e8.e814
8.36 0.3904 18463. 14415. 4848, 28.5 6.16 a.1017
a.48 0.3778 22487, 17594. 4894. 24.4 6.28 8.1289
8.44 8.3641 26481. 28753. 5728. 28.8 6.39 8.1388
8.48 8.3516 30219, 23690. 6529. 31.3 6.58 B.1553
8.52 0.3394 33657. 26411. 7243, 34.5 6.61 8.1718
8.56 8.3279 36842. 28967 . 787S. 37.3 6.70 8.1851
a.e8 8.3178 39875. 31476. 8399. 40.0 6.80 8.1981"
a8.64 8.3867 42756. 33861. 889S. 42.4 6.89 8.2101
8.68 0.2970 45373. 36062. 9311. 44.6 6.98 8.2209
8.72 8.2880 47837. 38135. 9782, 46.6 7.086 8.2388
8.76 8.2797 500828. 48009. 18620. 48.3 7.14 8.2397
6.60 8.2721 52008. 41688. 18328. 49.9 v.22 8.2476
8.84 8.2655 53708. 43117, 18591. 51.3 7.29 0.2544
g8.e8 8.2597 S55189. 44292, 18817. 52.5 7.35 B.2¢@2
2.92 8.2548 56262. 45251. 118113, 53.6 7.41 8.2659
8.96 8.2493 Srie2. 46022. 11160. 54.5 7.46 8.2704
1.08 8.2451 57918. 46625. 11293. 55.4 7.49 B.2745
1.84 8.2413 58503. 47080. 11423. 56.1 7.52 8.2782
1.08 8.2382 58972. 47416. 115585. 56.7 7.55 8.2811
1.12 0.2349 59354. 47683, 11671, 5.3 7.58 8.2842
PRINTING EVERY 10 STEPS

1.16 9.2324 59658. 47870. 11788. 57.8 7.60 B.2865
1.56 8.2157 61854. 48372. 12682. 0.8 .70 8.3017
1.96 0.2069 61498. 48057 . 13441. 62.4 7.74 8.3094 .
2.36 0.2010 61768. 47670. 14898. 63.4 c.e7 8.2146
2.76 8.1968 61977. 47270. 14707 . €4.2 7.79 8.3182
3.16 0.1932 62145, 468866, 15259. 64.8 7.80 8.3212
3.56 8.1907 62269. 46538, 15739. 65.2 7.82 0.3233 -
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TIME

VUOUWDOD~NNNOTOYUTUBT
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RHEOLOGY DATR FOR FILE
M3878.011

POROSITY  AVERAGE
UPPER

FORCE

- N

8.1883 62393.
8.1863 62452,
a.1847 62511.
9.1831 62564.
0.1815 62628.
8.14085 62670.
8.1795 62654.
0.1785 62676.
8.1776 62797.
8.1767 62720.
0.1757 62729.
8.1751 62732.
8.1745 62747.
8.1737 62747.
8.1733 62775.
8.1725 62785.

DELTAT = 8.50.

14.96
19.96
24.96
29.96
34.96
39.96
44,96
49.96
54.96
59.96
64.96
69.96
74.96
79.96
84.96
89.96
94.96
99.96
184.96
189.96
114,96
119.96
124.96
129.96
134.96

8.1674
B.1637
8.1607
8.1583
8.1567
0.1551
8.1538
0.1526
8.1521
8.1509
8.1498
8.1491
6.1488
0.1479
9.1473
8.1468
8.1462
9.1457
8.1453
8. 1449
8.1443
8.1441
8.1437
0.1434
8.1429

PRINTING EVERY 18 STEPS

62800.
62824,
62847.
62865.
62868.
62881.
62899.
62918.
62912.
62930.
62955.
62955.
62977.
62971.
63002.
62996.
63017.
63027 .
630824,
63849.
63052.
63061.
63076.
63089.
63092.

AVERAGE RESISTIVE
FORCE

LOWER
FORCE
N

46216,
45911.
45632.
45398.
45168,
44977 .
44771.
44596 .
44444,
44291,
44158.
44025.
43904.
43796.
43707 .
43602.

428085.
42288,
41951.
41703.
41513.
41368.
41240.
41141,
41843,
48979.
49929,
408865.
40821,
40776.
40745,
48706 .
49684.
408652.
40636.
40611.
48595,
49582.
48567 .
49568,
49545,

53

N

16177.
16541.
16880.
17174,
17452.
17693.
17884,
18080.
18263.
18428.
18571.
18787.
18844.
18952.
19868.
19182.

19995.
20546.
20895.
21162,
21356.
21520.
21669.
21777.
21869.
21951.
22027.
22090.
22156.
22194,
22257 .
22290.
22333.
22375.
22387.
22437.
22457.
22478.
225180.
22529.
22548.

AVERAGE
DISTANCE
MOVED

MM

65.6
65.9
66.2
€6.5
66.7
66.9
67.1
67.2
67.4
€7.5
67.7
67.8
67.9
68.08
68.1
€8.2

€9.9
69.6
708.1
78.4
70.7
70.9
71.1
71.3
’1.4
71.6
71.8
71.9
71.9
72.0
r2.1
72.2
72.3
72.4
2.4
72.5
72.6
72.6
ra.7
2.7
72.8

OIL

PRESSURE

MPA

7.84
7.85
7.85
7.85
7.86
v.87
7.87
7.87
7.87
7.88
7.88
7.88
7.88
7.88
7.89
7.89

NANNNNNNNNNNNNNNNNNNNNNNNN
VWVWLVLVLEWVYVLYVVLYVWYVWYVWLWYLWVLLYVLYLRDD
ORAUUNUNADLRARBABRWWWWNNN == =~—=—~0L

STRAIN

8.3253
8.3263
8.3283
#.3296
8.3386
8.3317
0.3326
8.3334
8.3341
6.3348
8.3356
8.3361
8.3365
8.3372
8.3376
8.3382

8.3422
8.3451
8.3474
8.3493
0.3506
8.3518
8.3528
8.3537
8.2541
8.3558
8.3558
0.3563
¢.3566
8.3573
8.3577
0.3581
0.3586
8.3589
8.3592
B.3595

8.3599
9.3602

9.3685
9.3687
0.3610
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RHEOLOGY DATR FOR FILE
M3878.012

INITIAL HEIGHT OF BED 197.8 MM
MASS OF PROPELLANT 8.8744 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE OIL STRAIN
UPPER LOWER FORCE DISTANCE PRESSURE
FORCE FORCE MOVED
S - N N N y y| MPA -

DELTAT = 8.84, PRINTING EVERY STEP

0.00 0.4429 123. 161, ~38. 8.8 2.62 0.2000
8.24 8.4429 120. 168. -48, 8.0 2.62 2.eo81
0.e8 0.4430 120. 1€5. ~-45. -0.0 2.62 -0.0001
8.12 8.4429 132. 174. -42, 8.9 1.43 8.0000
8.16 8.4421 589. 444, 145, 8.3 1.76 8.e81S5
8.20 8.4384 1468. 1864. 396. 1.6 1.87 9.0080
a8.24 0.4338 2622. 1918. 784. 3.2 1.91 8.0162
8.28 8.4280 4980, 3852. 1828. 5.2 1.95 8.8261
a.32 8.4229 5695. 4303. 1393. 7.2 2.00 0.8362
8.36 8.4165 7471. 568S. 1786. 9.0 2.85 8.8454
0.48 0.4185 9192. 7837. 2155, 18.9 2.11 8.08551
8.44 8.4052 18715. 8238. 2477, 12.6 2.16 0.8635
8.48 0.48082 12173, 9368. 2805. 14.1 2.21 8.8713
8.52 8.3957 13481. 10397, 30884. 15.5 2.25 8.6781
8.56 8.3918 14600. 11287, 3313. 16.6 2.29 8.0841
0.60 8.3877 15576. 12058. 3517. 17.8 2.33 a8.8982
8.64 0.3845 16415. 12728. 3687. 18.8 2.36 0.0950
8.68 8.3814 17998, 13268. 3831. 19.7 2.39 8.8994
8.72 8.37908 17661. 13788. 3962. 20.4 2.42 8.1030
0.76 8.3764 18136. 14069. 4068. 21.1 2.44 0.1067
0.80 8.3741 18538. 14364. 4174, 21.8 2.46 g.1108
68.84 0.3723 18851. 14599, 4253. 22.3 2.47 9.1126
g.88 0.37085 19106. 14789. 4317. 22.8 2.49 8.1151
8.92 8.3689 19318. 14932. 4385. 23.2 2.508 8.1173
8.96 8.3676 19482. 15037 . 4445, 23.6 2.51 8.119%
1.60 0.3664 19631. 15132. 4499, 23.9 2.52 8.1208
1.04 0.3653 19758. 15192. 4557. 24.2 2.52 8.1223
1.08 8.3643 19848, 15243, 4597, 24.5 2.53 8.1237
1.12 8.3632 19924, 15285. 4639. 24.8 2.53 B8.1252
PRINTING EVERY 18 STEPS

1.16 2.3625 19986. 15313. 4672. 25.9 2.54 8.1262
1.56 8.3562 28353. 15272. 5081. 26.6 2.56 a.1347
1.96 0.3526 20399. 15848. 5359. 27.6 2.58 8.139
2.36 8.3500 20465. 14811. 5653. 28.3 2.59 8.1438
2.76 0.3477 20498. 14605. 5893. 28.9 2.60 8. 1468
3.16 0.3463 20528, 14418. 6102. 29.3 2.60 8.1479
3.56 8.3450 20551, 14268. 6283. 29. 2.60 a.1496

55




TIME

S

3.96
4.36
4.76
5.16
5.56
5.96
6.36
6.76
7.16
7.56
7.96
8.36
8.76
9.16
9.56
9.96

RHEOLOGY DATAR FOR FILE

POROSITY AVERAGE
UPPER
FORCE

- N

8.3439 20857¢ .
8.3427 20589.
8.3417 20687,
8.3411 20626.
8.3483 20645,
8.3396 20648.
8.3390 28657 .
8.3384 20666.
8.3379 20679.
8.3374 20675.
8.3368 20691.
8.3365 20697 .
8.3356 20691.
8.3357 20718.
9.3351 20713.
8.3348 20713.

DELTAT = 8.58.

14.96
19.96
24.96
29.96
34.96
35.96
44.96
49.96
54.96
59.96
64.96
69.96
74.96
79.96
84.96
89.96
94.96
99.96
184.96
189.96
114.96
119.96
124.96
129.96
134.96

8.3315
8.3290
8.3269
8.3254
8.3241
8.3229
8.3220
8.3213
8.3205
8.319?7
8.3191
8.3185
8.3180
8.31?75
0.3178
0.3165
8.3161
0.3156
8.3155
8.3151
8.3148
8.3144
8.3142
8.3137
8.3135

PRINTING EVERY 18 STEPS

20741.
20754,
20766.
22756.
28741.
28738.
20741,
20748.
208768.
28756.
20756.
20762,
20769.
20766.
20769.
208779.
20781,
20785.
20791.
20791.
28794,
20797.
28794,
20797.
20797,

56

M3e78.812
AVERAGE RESISTIVE
LOWER FORCE

FORCE

N N

14128. 6451.
148088, 6581.
13999. 6698.
13818. 6808.
13732. 6913.
13662. 6986.
13595. 70862,
13538. 7128.
13484. 7196.
13439. 7236.
13389. 7303.
13347. 7350.
13313. 7378.
13274. 7436.
13242. 7471,
13214. 7499,
12979. 7762,
12823. 7930.
12731. 80835.
12661. 8095.
12607. 8134.
12557. 8181.
12519. 8222.
12486. 8261.
12464. 8296.
12448. 83e8.
12433. 8323.
12420. 8342.
12397. 83v2.
12385. e83sl.
12379. 8390.
12366. 8413.
12357. 8425.
12358. 8434.
12348. 8450.
12334. 8457.
12331. 8463.
12325. 8402.
12321. 8473.
1231S5. 8482.
12312. 8485.

AVERAGE
DISTANCE

MOVED
M

29.9
30.2
38.4
38.6
30.8
38.9
31.1
31.3
31.4
31.5
31.7
31.7
32.0
31.9
32.1

32.2

33.0
33.6
34.1
34.5
34.8
35.1
35.3
35.4
35.7
35.8
36.0
36.1
36.3
36.4
36.5
36.6
36.7
36.8
36.8
36.9
37.0
7.1
37.1
3v.3
37.3

oIL

PRESSURE

MPA

2.60
2.68
2.61
2.61
2.61
2.61
2.61
2.62
2.61
2.61
2.61
2.62
2.63
2.62
2.62
2.62

NMNNNNONMNMNMNONNOMNDNMNNODNMNNODNNDNDNDNNNON
L] . [ ] L] L] ] L[] L]
NN OO TN

WWWWNWNWWNWNWNWNWNRIVENNWOWONWWNW

STRAIN

8.15180
8.1525
8.1538
8.1546
8.1556
B.1564
8.1572
0.15€60
8.1586
0.1593
0.1680
8. 1604
0.1615
0.1614
8.1623
8.1626

8. 1667
e.1698
8.1724
8.1743
8.1758
8.1773
0.1784
8.1792
8.1882
8.1812
0.1818
0.1827
8.1832
8.1838
8.1844
9.1858
8.1855
8.1868
8.1862
8.1867
0.1869
8.1875
8.1877
0.1883
0.1886
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RHEOLOGY DATA FOR FILE
M3876.0813

INITIAL HEIGHT OF BED 199.9 MM
MASS OF PROPELLANT 8.8767 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
S - N N N MM MPA -

DELTAT = 8.84, PRINTING EVERY STEP

8.00 8.4473 136. 181. -45. 8.0 3.39 ©.0300
8.84 8.4473 133. 178. -45. -0.0 3.39 -0.0001
8.88 8.4473 136. 175. -39. -8.0 3.38 -0.0001
a8.12 0.4474 146. 173. =29, -8.1 2.81 -b.pBO3
8.16 8.4458 7es. 480. 229. 8.5 2.35 8.8226
8.20 8.4417 1756. 1236. 520. 2.8 2.46 0.0100
0.24 0.4356 3118. 2271, 839. 4.1 2.49 8.0287
8.28 8.4286 4734, 3542, 1213. 6.5 2.54 8.a327
8.32 8.4213 6616. 4974, 1642, 9.9 2.60 0.0448
8.36 0.4139 8506. 6464. 2042. 11.4 2.65 0.8569
8.40 8.4867 18324, 7893. 2431. 13.7 2.79 B.0683
8.44 8.3998 12009. 9219. 2798. 15.8 2.75 8.8798
a.48 8.3932 13556. 18433, 3123. iv.8 2.88 8.8891
8.52 8.3872 15138, 11659, 3479. 19.6 2.85 0.69886
6.56 8.3811 16620, 12825. 3795. 21.4 2.90 8.1069
a.60 8.3758 1veve. 13777. 4092, 22.9 2.94 8.1145
8.64 0.37086 18913, 145%8. 4323. 24.3 2.97 8.1218
8.68 8.3661 19933. 15362. 4571. 25.6 3.081 8.1281
8.72 8.3617 20853. 16883. 4770, 26.8 3.8S 8.1341
08.76 8.3576 21698, 16734, 4955. 27.9 3.08 0.1395
0.8a 8.3540 22417, 173086. 5111. 28.9 3.11 0.1444
8.84 8.3507 23826. 17795. 5231. 29.7 3.13 B.1487
6.88 8.3476 23542. 18195. 5347. 0.5 3.16 8.1528
.92 8.3450 23986. 18564, 5422. 31.2 3.18 8.1561
8.9 8.3425 24353. 18848, 5513. 31.9 3.208 8.1593
1.00 8.3485 24661. 19872, 5589. 32.4 3.21 8.1619
1.84 8.3385 24894, 19259. 5635. 32.9 3.23 0.1644
1.88 b.3378 25889. 19398. 5691. 33.2 3.24 8.1663
1.12 8.3351 25241. 19532. 5710. 3.7 3.26 0.1e67?
PRINTING EVERY 18 STEPS

1.16 8.3335 25375. 19617. 5758. Ido 3.26 8.1707
1.56 8.3235 25985. 19894. 6091. i6.6 3.31 0.1829
1.96 8.3178 26199, 19828. 6371. 37.9 3.33 0.1897
2.36 e.3148 26385, 19648. 6665. 8.8 3.33 8.1943
2.76 8.3113 26376. 19437, 6940. 8.5 3.34 8.1%¢5
3.16 0.3087 26429. 19265. 7164, <. 1 3.35 8.26085
3.56 0.30889 26466. 19091. 7375, <1.5 3.35 8.2%25

58




TIME POROSITY

4.76 8.39826
5.16 8.30815
5.56 8.3086
5.96 8.2996
6.36 8.2988
6.76 a.2s81
7.16 8.2974
7.56 8.2966
7.96 0.2958
8.36 8.2954
8.76 8.2948
9.16 8.2942
9.56 0.2937
9.96 0.2934

DELTAT = 0.58.

14.96 8.28908
19.96 8.2857
24.96 0.2833
29.96 8.2814
34.96 8.2799
39.96 8.2786
44.96 8.2777
49.96 8.2764
54.96 8.2752
59.96 0.2734
64.96 2.2733
69.96 0.2726
74.96 8.2720
79.96 8.2713
84.96 e.2787
89.96 8.2783
94.96 8.2697
99.96 8.2692
184.96 8.2687
189.96 0.2683
114.96 8.2688
119.96 8.2675
124.96 8.2673
129.96 8.2668
134.96 0.2668

RHEOLOGY DATR FOR FILE

M3878.813
AVERAGE  AVERAGE RESISTIVE
UPPER LOWER FORCE
FORCE FORCE
N N N
26510. 18938. 7572.
26538. 18885. 7733,
26568. 18698. 7878.
26598. 18579. 8812,
26609. 18490. 8119.
26637. 18481. 8236.
26652. 18338. 8314.
26671. 18271. 848a.
26681. 18284. 8476.
26699, 18160. 8539.
26718. 1B8116. - 8683.
26724. 18862. 8663.
26727. 18024. 8ve3.
26739. 17989. 8751.
26743. 17947 . 8796.
26749. 17919. 8830.
PRINTING EVERY 10 STEPS

26795. 17659. 9137,
268208. 17487 . 9333.
26839. 17366. 9473.
26845. 17274. 9571.
26854. 17198. 9657 .
26870. 17131. 9739.
26867. 17089. 9777.
26873, 17852. 9827.
26885. 17820. 9865.
26898, 17e81. S897.
26981. 16966. 993S.
26901. 16937. 9964.
26895. 16915. 9980.
26910. 16986. 18885.
26981. 16889. ‘18011.
269180. 16871. 18839.
26916. 16858. 18859.
26928. 16848. 18872,
26916. 16838. 19978.
26929. 16829. 18099,
26935. 16816. 18119.
26929, 16813. 18115,
26941. 16810. 19131.
26944, 16884, 18148,
26947 . 16884. 18143.
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AVERAGE
DISTANCE
MOVED

M

40.8
41.1
41.5
41.7
41.9
42.1
42.3
42.5
42.6
42.8
43.8
43.1
43.2
43.3
43.4
43.5

H
[2+]

NN ==~ DWOBND UL K=

Co25855588888

oIL

PRESSURE

MPA

3.36
3.36
3.37
3.37
3.37
3.37
3.38
3.37
3.38
3.38
3.39
3.38
3.38
3.39
3.39
3.39

O 00 (4 (0 0 00 0 O (0 0 0 00 0400 8 0 0 00
SE2R2RL2RL808522888888088

?.INN(N(AINNN

STRFIN

8.2841
8.20859
8.2a874
0.zu87
8.2097
8.2188
e.2117
8.2125
B.2133
B.2142
8.2151
8.2155
9.2162
8.2169
8.2174
8.2177

8.2226

9.2262

8.2288

8.2308

8.2325
9.2338
B.2348
8.2362
8.2373
8.2392
8.2394
0.2481
0.2498
8.2414
8.2421
8.2425
8.2432
8.2437
8.2441
8.2446
8.2448
8.2454
8.2456

8.2461

8.2462
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RHEOLOGY DATA FOR FILE
M3ere.014

INITIAL HEIGHT OF BED 201.4 MM
MASS OF PROPELLANT 8.8767 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE OIL STRAIN
UPPER LOWER FORCE DISTANCE = PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 8.84, PRINTING EVERY STEP

0.00 9.4514 129. 188. -59. 6.8 2.65 0.61180

a.a4 8.4512 125. 194. -69. 8.1 2.65 6.0084
8.08 8.4514 125. 194, -69. e.9 2.65 8.e001

8.12 8.4514 128. 204, ~76. f.8 1.51 8.0001

a.16 0.4512 246. 23S. 11, a.1 1.80 9.8004
8.20 8.4499 819. 566. 233. 8.6 1.89 8.0027
.24 8.4468 1593. 1144. 449. 1.7 1.91 6.0084
0.28 0.4423 2634, 1932. 702. 3.3 1.94 B8.0164
a.32 0.4376 3914, 2939. 976. 4.9 1.97 8.8245

8.36 9.4319 5356. 4882. 1274. 6.9 2.02 0.8343°
a.40 8.4263 6845. 5254, 1591. 8.8 2.07 8.08437

8.44 8.4207 B272. 6356. 1916. 18.7 2.11 8.8530

8.48 0.4151 9608. 7497 . 2201, 12.5 2.15 8.0621

0.52 a.4101t 18895. 8407 . 2488. 14.1 2.28 8.0700

8.56 8.4858 12082, 9328. 2754. 15.7 2.23 8.0788

0.60 0.4006 13198. 19198. 2999, 17.1 2.26 0.8848

08.64 8.3961 14205, 18995 . 3209. 18.4 2.30 8.0916

0.68 8.3920 15893. 11698. 339S. 19.7 2.33 8.08977

a.72 8.388S5 15886. 12328. 3557. 28.7 2.36 8.1028

0.76 8.3849 16566. 12882, 3684, 21.8 2.39 a.1a882

6.80 0.3820 17138. 13342. 3796. 22.6 2.42 8.1123

6.84 8.3791 17648. 13746. 3983. 23.4 2.44 B.1164

0.88 08.3764 18077. 14185. 3972. 24.2 2.46 8.12082

0.92 8.3742 18444, 14388. 4056 . 24.8 2.47 8.1233

8.96 0.3720 18754. 14619. 4135S. 25.5 2.49 8.1265

1.60 8.3702 19019. 14835. 4183. 26.8 2.58 8.1298

1.84 8.3682 19248. 15e07. 4242, 26.5 2.51 8.1317

1.088 9.3666 19442, 15140. 4301. 27.0 2.52 8.1338

1.12 8.3652 19587. 15251, 4336. 27.3 2.53 8.1358
PRINTING EVERY 18 STEPS

1.16 0.3638 19706. 15327. 4378. 27.7 2.53 8.1377
1.56 0.3543 208293, 15626. 4668. 30.3 2.58 8.1584
1.96 8.3487 20430. 15527. 4903. 31.7 2.68 8.1576
2.36 8.3451 28517. 15394. 5123. 32.7 2.61 0.1623
2.76 8.3424 20579, 15251. 5328. 33.4 2.62 8.1658
3.16 9.3401 20626. 15112, 5514. 34.0 2.62 8. 1686
.56 8.3384 20657 . 14998, 5666. 34.4 2.62 8.1788

61




TIME  POROSITY

S -

3.96 8.3368
4.36 0.3355
4.76 8.3343
5.16 2.3333

5.56 B.3323
5.96 8.3318
6.36 8.33086
6.76 8.3299
7.16 8.3293
7.56 8.3285
?2.96 8.3280
8.36 8.3274
8.76 0.32v@
9.16 8.3264
9.56 B.3259
9.96 8.3256

DELTAT = 98.50.

14.96 8.3214
19.96 0.3183
24.96 8.3164
29.96 8.3144
34.96 8.3131
39.96 8.3117
44,96 8.3104
49.96 8.3894
54.96 8.3087
59.96 8.3879
64.96 8.3072
69.96 0.3063
74.96 8.3059
79.96 9.3853
84.96 B.3049
89.96 8.3844
94.96 8.3040
99.96 8.3835
184.96 0.3028
109.96 8.30826
114.96 8.3819
119.96 9.3018
124.96 8.3013
129.96 8.3010
134.96 8.3008

RHEOLOGY DATA FOR FILE

AVERAGE
UPPER
FORCE

N

20685.
20706.
20734.
28734.
20762,
20791.
208793.
20831.
20846.
20855.
20859.
20865.
20858.
28874,
20881.
20896.

PRINTING EVERY 10 STEPS

208918.
20939.
20948,
20958.
20367 .
28977.
20964.
20970.
20973.
20988.
20989.
20986.
20999.
28993,
20998.
21005.
21001,
21005.
21011.
2lela.
21824,
21028.
21838,
21823.
21830.

14829.
139084.
13819.
13758.
13711.
13679.
13648.
13618.
13594,
13575,
13558S.
13543.
13530.
13527.
13515.
13501.
13498,
13492,
13492.
13479.
13482.
13479.
13466.
13473.
13463.
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M3070.814
AVERAGE RESISTIVE
LOWER FORCE

FORCE

N N

14882. sS8l2.
14797, 5909.
14715. 60208.
14635. 6099,
14575. 6107.
14511. 6289.
14483. 6310.
14445. 6386.
14413. 6433.
14374. 6481.
14348. 6519.
14298. 6567,
14279. 6579.
14257, 6617.
14225. 6656.
14213. 6684.

6889.
7035.
7138.
v20a.
7257,
7298.
7316.
7351,
7388.
7405.
7434,
7444,
7469,
7468.
7484,
7503.
7503.
7513,
7519.
7531,
7542,
7541.
7564,
7550.
7567.

AV=RAGE
DISTANCE

MIVED
MM

34.8
35.1
35.4
35.7
35.9
36.1
36.3
36.5
36.7
36.9
37.0
37.1
37.2
37.4
37.5
37.6

38.6
39.3
39.8
48.2
48.6
48.9
41.2
41.4
41.6
41.8
41.9
42.1
42.2
42.4
42.5
42.6
42.6
42.8
42.9
43.9
43.1

43.2

43.3

43.3

43.4

oIL

PRESSURE

MPA

2.62
2.63
2.64
2.64
2.63
2.63
2.64
2.64
2.64
2.64
2.64
2.64
2.64
2.65
2.64
2.64

oy Y DN

L) L] - L] L]
O U RO R O R R R R R e R e

ISESFSESEANSESERFSHSESESESNSESRSE SNV VAR R

RO RT R R R R R R R N RURG R R KT R R R RE R N SR

STHNIN

8.1727
8.1744
8.1?759
B8.1772
8.1783
8.1790
B.1304
8.1814
8.1820
0.1338
8.1836
8.1843
a.1849
8.1856
a.1861
B.1866

8.1916
B.1952

B.1975
8.19%8
Bp.2014
0.2029
8.2845
8.2857
0.20865
0.2073
8.2082
9.20891
8.2096
B.2103
8.2188
9.2113
8.2117
8.2124
8.2131

0.2134
8.2141

8.2143

8.2148

8.2151

0.2154




oz’

00t "0 00c o

001 0 0000
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RHEOLOGY DATA FOR FILE
M3870.015

INITIAL HEIGHT OF BED 203.4 MM
MASS OF PROPELLANT 0.8768 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE OIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
S - N N N MM MPA -

DELTAT = 8.84. PRINTING EVERY STEP

8.00 8.4571 8i. 143. -62. 8.0 2.64 0.2380
8.84 8.457@ 82. 136. -5S. B.9 2.63 0.6001
8.08 9.4579 88. 143. -95. 8.8 2.63 8.0081
8.12 8.4571 88. 140. -52. -0.08 1.49 -0.0008
8.16 8.4569 212, 194. 8. 8.1 1.79 0.6084
6.20 8.4559 629. 425. 2084, 8.5 1.87 0.0823
8.24 8.4533 1169. 797. 372. 1.4 1.88 8.0869
8.28 8.45082 1941, 1350. 598. 2.6 1.91 8.0125
8.32 8.4463 2957. 2112. 845. 4.8 1.94 B.01396
0.36 8.4416 4197. 3028. 1177, 5.6 1.97 0.8277
a.48 0.4367 5589. 4878. 1911, 7.4 2.82 8.8363
0.44 8.4312 7038. S5181. 1857. 9.3 2.06 8.08456
6.48 0.4258 8396. 6203. 2193. 11.1 2.18 8.8546
.52 8.4206 9776. 7261. 2518, 12.8 2.15 0.0631
8.56 8.4155 111886, 8264. 2842, 14.5 2.19 8.8712
8.69 8.4108 12314. 9287. 3107. 16.0 2.23 8.8785
8.64 0.4064 13437. 18865. 3372. 17.4 2.26 0.8855
8.68 8.4024 14401. 18833. 3568. 18.6 2.29 8.8915
8.72 8.3985 15232. 115680. 3733. 19.8 2.32 8.0975
08.76 0.3950 15961. 12062, 3899. 20.9 2,35 a.1e27
0.60 0.3928 16591. 12558. 4034. 21.8 2.37 8.1071
0.84 0.3886 17151. 12999. 4152. 22.8 2.49 8.1120
8.88 8.3860 17627, 13377. 4250. 23.6 2.42 B8.1159
08.92 8.3835 18052. 13710. 4342, 24.3 2.44 B8.1195
8.96 8.3812 18429. 14006. 4423. 24.9 2.46 8.1227
1.80 8.3793 18739. 14268. 4479. 25.5 2.47 8.1254
1.84 0.3773 19819, 14468. 4559. 26.1 2.49 8.1281
1.88 8.3757 19252. 14625. 4628. 26.5 2.50 8.1384
1.12 8.3741 19432. 147635. 4668. 27.08 2.50 8.1326
PRINTING EVERY 18 STEPS

1.16 8.3725 19591. 14873. 4r18. - 27.4 2.51 8.1348
1.56 8.3632 20265. 15188. jere. 30.0 2.57 0.1475
1.96 e.3581 20408, 150822, 5387. 31.4 2.58 8.1543
2.36 9.3546 20461. 14841. 5620. 32.3 2.59 p.1588
2.76 8.3521 205e8. 14657. 5851. 33.0 2.59 a.1621
3.16 a.35ee 20548, 14523. 6824. 33.5 2.60 8.1648
3.56 8.3484 20585. 14390. 6196. 33.9 2.61 8.1668




TIME

S

3.96
4.36
4.76
5.16
5.56
5.96
6.36
6.76
7.16
7.56
7.96
8.36
8.76
9.16
9.56
9.96

RHEOLOGY DATR FOR FILE

POROSITY  AVERAGE
UPPER

FORCE

- TN

0.3470 20607 .
8.3456 20629.
0.3445 20666 .
8.3435 208694.
0.3427 28707.
8.3419 20712,
8.3489 28731.
8.3405 20741.
8.3398 20728.
8.3391 20747
0.3386 20756.
8.3391 20756.
8.3375 20778.
8.3378 20784,
8.3366 20793.
8.3363 20806.

DELTAT = 8.58.

0.3323
8.3295
8.3274
0.3256
a.3242
0.3230
@.3218
8.3208
8.3199
8.3198
0.3185
0.3178
8.3172
0.3166
8.3159
8.3157
-8.3151
8.3147
0.3142
8.3137
8.3133
8.3130
8.3127
8.3123
08.3120

PRINTING EVERY 10 STEPS

20846,
20871.
20887.
20811.
20921.
20927 .
20924,
20930.
20933.
20930.
20924.
20914.
20915.
20999.
20899.
20896.
20893.
20889.
20887 .
20887 .
20893,
20884.
28890.
208980.
20884.
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M3870.815
AVERAGE RESISTIVE
LOWER FORCE

FORCE

N N

14275. 6332.
14174. 6455.
14184. 6562.
14940. 6654.
13974. 6733.
13928. 6793.
13869. 6863.
13818. 6923.
13774. 6954.
13745. 76802.
13781. 7856.
13682. 7874.
13650. 7128.
13631. 7153.
13602. 7192,
13583. 7223.
13412. 7434,
13384. 7568.
13234. 7653.
13183. 7729.
13154. 7767.
13122, 7805.
13100. 7823.
13875. 7856.
13859. 7874.
13843. 7887.
13824. 7900.
13811. 7983.
12995. 7920.
12983. 7926.
12983. 7916.
12978. 7926.
12964. 7929,
12954, 7935.
12951. 7936.
12948. 7939.
12942, 7952.
12942. 7942,
12932. 7958.
12932. 7958.
12932. 7952.

AVERAGE
DISTANCE
MOVED

MM

34.3
34.7
34.9
35.2
35.4
35.6
35.8
36.0
36.1
36.3
36.4
36.6
36.7
36.9
36.9
37.0

VONOANUAWNNSOSDNNANODNRWNEINNG

SRARARARA/AL2 222258880803

oIL

PRESSURE

MPA

2.61
2.61
2.61
2.61
2.61
2.62
2.63
2.62
2.62
2.63
2.62
2.62
2.63
2.63
2.63
2.63

AN Oy OV O o Oy O) O\ OY Oh O O O) OY O O O
AR AR ARARARA AR A AR AR AR AR AR AR AR A RARARARARARA!

NNNNNNNNNNNNNNNNNNNNNN!\)NN

ST:AIN

8.1686
8.1704
8.1718
2.1730
8.1741
8.1751
8.1763
8.1768
8.1777
08.1786
8.1792
8.1799
8.1805
B.1812
8.1816
8.1828

8.1869
9.1983
8.1928
8.1958
8.1966
8.1981
8.1996
8.2087
0.20168
8.2028
8.2034
8.2042
8.2049
8.2856
8.2864
8.2867
0.2874
0.2078
8.2084
0.2089
8.2094
8.20897
8.2182
8.2185
8.2189
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RHEOLOGY DATA FOR FILE
M3878.016

INITIAL HEIGHT OF BED 196.7 MM
MASS OF PROPELLANT 8.8754 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 8.84. PRINTING EVERY STEP

0.08 9.4392 118. 121. -11. 8.8 3.93 8.6080
8.04 8.4394 107. 122. -14. -8.1 3.93 -0.6084
0.08 9.4393 110. 118, ~-8. -8.1 3.93 -0.0083
a.12 8.4395 169. 124. 45. -8.1 2.39 -8.0007
8.16 9.4356 1830. 741. 290. 1.2 2.67 @8.8063
8.20 8.4288 2457. 1838. 627. 3.6 2.81 8.0182
8.24 8.42086 4365. 3338. 1826. 6.3 2.88 8.8328:
9.28 8.4122 6553. 50353, 1500. 9.0 2.94 8.08459
0.32 0.40837 8836. 6847, 1989. 11.7 3.91 8.8595
9.36 8.3951 11971, 8606, 2465. 14.3 3.e8 @a.0728
.40 0.3870 13292. 19387. 2905. 16.7 3.16 8.8851
8.44 8.3796 15424. 12115, 3318. 18.9 3.22 8.0968 .
8.48 8.3724 17432. 13766. 3666. 20.9 3.28 8.1064
8.52 0.3652 19249, 15287. 3963. 22.9 3.34 8.1165
8.56 8.3593 20884. 16652. 4232. 24.5 3.40 8.1246
0.60 8.3533 22344. 17865. 4480, 26.1 3.45 8.1327
a.64 8.3486 23689, 18932. 4677 . 27.4 3.50 8.1398
6.68 8.3436 24712. 19853. 4860. 28.6 3.54 8.1455
8.72 8.3392 25657. 20643. 5814, 29.8 3.58 8.1513
8.76 8.3353 26483. 21332, " 5152, 30.7 3.61 8.1563
a.ee 8.3317 271€7. 21987. 5260. 31.6 3.64 8.1687
.84 0.3287 27736. 22384. 5356. 32.4 3.67 0. 1645
e.e8 0.3256 28202. 22788, 5422. 33.1 3.78 B.1683
8.92 8.3232 28587. 23101, 5486. 33.7 3.71 8.1713
8.96 8.3286 28901. 23367 . 5534, 34.3 3.74 0.1745
1.80 8.3187 29152. 2357@. 5582. 34.8 3.76 8.1768
1.84 8.3171 29358. 23723, 5635. 35.2 3.77 8.1787
1.08 8.3152 29523. 23841. 5682. 35.6 3.78 2.1811
1.12 8.3136 29665, 23942, 5723. 36.0 3.79 9.1829
PRINTING EVERY 1@ STEPS

1.16 a.3120 29781. 24809. Srv72. 36.4 3.79 8.1848
1.56 8.3819 30371. 24193. 6178. 38.7 3.84 8.1966
1.96 8.2959 308576. 24043, 6533, 49.8 3.86 8.2835
2.36 8.2316 387908. 23853. 6847. 41.08 3.88 8.2083
2.76 9.2882 30784. 23653. ?131. 41.7 3.88 8.2120
3.16 8.2858 30847, 23453. 7393. 42.2 3.89 8.2148
3.56 8.2832 30893. 23282. 7’612, 42.8 3.99 8.2175
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TIME

S

3.96
4.36
4.76
5.16
5.56
5.96
6.36
6.76
.16
?.56
7.96
8.36
8.76
9.16
9.56
9.96

RHEOLOGY DATA FOR FILE
M30670.816

POROSITY AVERAGE
UPPER
FORCE
- N
8.2820 38927.
8.2802 38961.
8.2789 309989,
8.2776 31017,
8.2766 31042,
8.2755 31858.
8.2746 31867.
8.2736 31886.
a.2728 31104,
8.2r22 31117,
8.2716 31114,
8.2708 31129.
8.27082 31139,
8.2696 31148,
8.2691 31158.
8.2687 31164.

DELTAT = 8.58.,

t4.96
19.96
24.96
29.96
34.96
33.96

129.96
134.96

0.2640
8.2604
8.2579
8.2558
9.2541
8.2527
8.2513
8.25083
0.2496
8.2484
0.2478
8.2468
8.2462
0.2455
8.2449
8.2444
8.2438
0.2436
0.2429
0.2422
8.2418
8.2418
8.2489
8.2404
8.2400

PRINTING EVERY 10 STEPS

31207.
31222.
31238.
31253.
31266.
31281.
31294,
31308.
31315.
31318.
31331.
31348.
31358.
31356.
31362.
31368,
31371,
31377.
31381.
313980.
31398.
31390.
31393.
31403,
31406.

AVERAGE RESISTIVE
LOWER
FORCE

N

23110.
22980.
22858.
22742,
22641.
22554,
22469.
22415.
22352.
22285,
22218.
22178.
22123.
22072.
22025.
21992.

21672.
21448.
21281.
2117@.
21978.
21008.
28951.
208908.
20859,
20821.
20796.
20773.
20741.
20719.
2078ea.
20688.
20669.
20653.
20637.
20627 .
20615,
20599,
20596.
205889,
20580,

68

FORCE

N

7817.
7981,
8139.
8275.
8481.
8503.
8598.
8671.
8752.
8832.
8895.
8959,
9016.
92076.
9133.
9171,

9535.

9782,

9957.
19083.
18187.
18273.
18343.
18480.
10456.
18497.
18535.
18567,
18608.
18637.
18662.
18680.
1a7e3.
18725.
18744,
18763.
18775,
18792.
18798.
18813.
18826.

AYERAGE
DISTANCE
MIVED

MM

43.1
43.4

F-Y I
5555055820
VWONULW—=O0ORhLENGEN

NOD—~DU U@

S0B558824

(LY
o w
-

[ N4
[~
AN

58.5
58.6
50.7
50.8
58.9
51.08
51.1
51.2
51.2
51.4
51.5
S1.5

oIL

PRESSURE

MPA

3.90
3.91
3.91
3.91
3.91
3.92
3.92
3.92
3.92
3.91
3.91
3.92
3.92
3.92
3.91
3.92

WNWWWNWWNWWWWONWWOWOWWWONWNOWWW W
WWWWLWWWLWLWAWLWWLWILW WL WL LW u:' .

STIIIN

8.2189
8.22089
0.2223
8.2236
8.2247
8.2259
0.2269
8.2279
8.2288
8.2294
8.2300
8.23089
0.2315
8.2321
8.2327
8.2331

8.2380
9.2417
8.2443
B.2464
B.2481
B.2436
B.2509
B.2520
8.2526
B.2538
8.2545
8.2554
8.2568
@.2566
0.2573
8.2578
8.2584
B.2586
9.2592
8.2599
0.2603
0.2603
2.2612
8.2617
9.2621




M3070.016
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RHEOLOGY DATA FOR FILE
M3ere.elr

INITIAL HEIGHT OF BED 280.8 MM
MASS OF PROPELLANT 8.8735 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

s - N N N MM MPA -

DELTAT = 0.84, PRINTING EVERY STEP

0.00 0.4508S 115. 144. =29, 8.0 3.89 ©.0300
8.84 8.4506 121. 151. -30. -0.0 3.89 -0.0802
e.e8 8.4587 118. 151. -33, -0.1 3.83 -B.09083
8.12 8.4505 121. 151. -3a, -0.9 2.37 -8.e0001
8.16 9.4497 438. 297. 141, 8.3 2.66 8.8815
0.20 8.4462 1159. 798. 361. 1.6 2.78 8.e8877
B.24 8.4418 2268. 1638. 638, 3.4 2.81 B.0169
.28 8.4343 3882. 2862. 1020, 5.8 2.85 8.0287
9.32 8.4271 5877, 4469, 1488, 8.2 2.92 0.8408
8.36 8.4192 8062. 6202. 1864, 16.8 2.98 08.8539
8.48 8.4113 18258. 7971. 2279. 13.4 3.85 0.8665
.44 8.40839 12357. 9657. 2700, 15.7 3.12 B.er82
0.48 8.3967 14374. 11248. 3126, 17.9 3.17 8.0892
8.52 9.3897 16208. 12698. 3589, 20.9 3.23 B.8996
8.56 9.3830 17873. 14939. 3834. 22.0 3.28 8.1894
8.608 8.3770 19346. 15223. 4124, 23.7 3.33 8.1180
8.64 8.3711 20732, 16369. 4363. 25.3 3.37 8.1262
8.e8 8.3658 22035. 17446. 4588, 26.8 3.42 8.1336
8.72 0.3606 23228. 18455. 4773. 28.2 3.47 a. 1486
6.76 8.3554 24279. 19341. 4938. 29.6 3.51 9.1476
0.89 8.3516 25148. 208055. 50885. 30.6 3.54 8.1525
6.84 8.3460 25894. 20655. 5233. 31.6 3.58 B.1573
a.88 8.3442 26559. 21166. 5393. 32.6 3.61 8.1621
a.92 8.3412 2r128. 21535. 5533. 33.3 3.62 0.1659
8.96 8.3380 27629. 21976. 5653. 34.1 3.66 8.1699
1.88 8.3355 28058. 22290. 5768. 34.8 3.67 8.1731
1.04 8.3332 28418, 22557. 5661. 35.3 3.69 8.1759
1.08 8.3312 28717, 22763. 5953, 35.8 3.71 8.1784
1.12 08.3291 28968. 2293S. 6034. 36.3 3.73 9.1810
PRINTING EVERY 18 STEPS

1.16 a.3271 29161. 236852. 6109. 36.8 3.74 8.1834
1.56 8.3153 29942. 23227, 6715. 39.7 3.80 8.1975
1.96 8.3088 30224, 22982, 7232, 41.2 3.82 0.2058
2.36 8.3844 30383. 22716. 7667. 42.2 3.83 8.2181
2.76 8.3011 30492, 22449, 8043. 42.9 3.85 9.2138
3.16 8.2985 30578, 22217, 8361. 43.5 3.86 8.2167
3.56 0.2963 30638. 22011, 8627. 44.0 3.87 8.2191
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RHEOLOGY DATA FOR FILE

POROSITY AVERAGE
UPPER
FORCE
- N
8.2947 30e672.
8.2930 30728.
8.2915 30762,
0.2902 30787.
8.2891 38815,
0.2882 38849,
B.2873 30883.
8.2862 38902.
8.2857 30920.
8.2848 38936.
8.2842 30951.
8.2836 30955.
8.2831 308967 .
8.2823 308976.
8.2819 39989.
8.2815 30967 .

DELTAT = 1.88.

19.96
29.96
39.96

259.96

8.2749
0.2691
0.2660
8.2648
0.2621
0.2607
8.2595
8.2560
8.2571
8.2563
9.2553
0.254¢6
0.2537
8.2533
0.2525
9.2519
8.2513
8.2510
0.2585
8.25008
8.2494
8.2488
0.248?
8.2482
8.24880

PRINTING EVERY 1@ STEPS

31851.
31091.
31186.
31131.
31162.
31184.
31191.
31206.
31234.
31234,
31243.
31259.
31265.
31271.
31284.
31287.
31293.
31302.
31312.
31318.
31331.
31339.
31346.
31352,
31358.

M3070.817
AVERAGE RESISTIVE
LOWER FORCE

FORCE
N N
21824. 8848.
21668, 9068.
21525. 9237.
21398. 93868.
21293. 9521.
21208. 9641.
21128. 9754.
21852, 9849.
20976. 9944.
28909 . 19827 .
20852, 18@99.
28792, 19163.
20741. 18226.
20697 . 18279.
20655. 18333.
28592, 18375.

20055.
19792,
19661.
18547.
194986.
19443.
19408.
19382.
19360.
19347.
19338.
19322.
19316.
19313.
19306.
19309.
19303.
19383.
19308.
19313.
19309.
19309.
18316.
19325.
19325.
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18995.
11299,
11444,
11584.
11672.
11741,
11783.
11823.
11875.
11867.
119@5.
11937,
11949,
11959.
11978.
11978.
11990.
11999.
12012.
12005,
12821.
12030.
12038.
12026.
12833.

AVERAGE
DISTANCE
MUVED
MM

L VDN UTWN®O O -~ B

AAB5558BRB550RE

4?.2

48.8
49.8
58.5
58.9
51.3
51.6
51.8
52.1
52.3
52.4
52.6
52.8
53.0
53.0
53.2
53.3
53.4
53.5
53.6
53.7
53.

53.9
53.9
54.0
54.1

oIL

PRESSURE

MPA

3.87
3.87
3.88
3.89
3.89
3.908
3.89
3.90
3.8
3.90
3.90
3.99
3.90
3.98
3.90
3.90

WO WL WL WL W LWDWLWLW WY WL
BB BN aaNRNNgERe

WWWNHWWLWWNWWW

\0 \0
I 7

STRAIN

8.2209
8.2227
8.2244
8.2259
8.2270
8.2280
8.22908
8.2381
8.2397
8.2316
8.2323
89.2329
B8.2335
8.2343
9.2348
8.2352

8.2432
8.2481
9.2514
9.2534
8.2553
B.2568
8.2579
9.2594
9.2684
8.2611
9.2621
B.2628
8.2637
8.2641
B.2649
B.2654
9.2668
9.2664
0.2668
B.2673
9.2679
9.2686
8.2686
8.2691
9.2693
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RHEOLOGY DATA FOR FILE
M3070.918

INITIAL HEIGHT OF BED 197.5 MM
MASS OF PROPELLANT 8.8742 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oOIL STPAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N Ly ) MPA -

DELTAT = 8.84. PRINTING EVERY STEP

6.860 8.4421 187. 173. ~66. 6.0 3.93 0.£000
.04 8.4419 184. 163. -99. 8.1 3.93 8.0084
9.08 8.4420 187. 166. -59. 8.0 3.94 8.8002
a.12 8.4428 187. 176. -69. 8.0 2.42 8.0082
8.16 0.4421 166. 182. -16. 0.0 2.74 8.8001
0.20 8.4412 558. 321. 236. 8.3 2.85 8.0017
0.24 8.4391 1176. 677. 499, 1.8 2.85 8.0053
a.28 8.4351 20896. 1287. 889, 2.4 2.87 0.8123
8.32 0.4296 3439. 2211. 1228, 4.3 2.92 8.8220
0.36 0.4230 5251. 3456. 1795. 6.6 2.97 8.8332
8.48 8.4153 7433. 4986. 2447 . 9.1 3.03 8.08452
B.44 0.4973 9?776. 6686. 3891. 11.6 3.18 8.8587
8.48 8.3993 12@95. 8340. 3758S. 14.1 3.17 a.e713
8.52 8.3917 14357. 9954. 4494, 16.4 3.24 8.8829
8.56 8.3842 16480. 11465. 581S. 18.6 3.29 8.0948
0.60 8.3773 18367. 12805. 59561, 28.5 3.36 8.1040
a8.64 8.3788 20054. 13961. 6893. 22.4 3.48 8.1133
8.68 9.3647 21518. 14933. 6586. 24.1 3.45 8.1219
8.72 8.3598 22839. 157€5. 7875, 25.6 3.49 8.1296
0.76 8.3539 24029, 16584. 7525. 27.0 3.54 8.1365
0.80 8.3492 25096. 17136. 7959. 28.2 3.58 8.1428
8.84 0.3447 260828. 17705. 8323. 29.4 3.62 8.1487
0.88 0.3468 26836. 18204. 8632. 30.4 3.65 8.1537
8.92 8.3373 27501, 18598. 89e3. 31.2 3.67 8.1582
8.96 8.3343 28060. 18836. 9165. 32.0 3.70 8.16208
1.00 8.3316 28526. 19134, 9393. 32.6 3.72 8.1653
1.84 0.3289 289680. 19309. 9591. 33.3 3.74 8.1686
1.88 8.3266 29207. 19438. 9769. 33.9 3.75 8.1716
1.12 0.3246 29456. 19518. 9938. 34.4 3.77 8.1749
PRINTING EVERY 18 STEPS

i.16 0.3229 29667, 19566. 18181. 34.8 3.78 a8.1761
1.56 8.3117 30457. 19201. 11256. 37.4 3.85 8.1895
1.96 0.30858 30643, 18638. 12885. 38.8 3.87 8.1964
2.36 8.30820 30764. 18216. 12548. 39.6 3.87 8.2087
2.76 0.2994 38845, 17896. 12949. 48.2 3.88 8.2837
3.16 8.2971 3e910. 17645. 13266. 48.7 3.90 8.2063
3.56 0.2953 30360, 17445, 13515. 41.1 3.91 8.2083
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RHEOLOGY DATAR FOR FILE

M3070.818
TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE DIL STFAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE HOVED
S - N N N MM MPA -
3.96 8.2939 31ea1. 17283, 13718. 41.5 3.91 8.20899
4.36 8.2926 31044, 17152. 13892. 41.7 3.91 B8.2113
4.76 8.2913 31072. 17838. 14034, 42.8 3.92 0.2128
5.16 9.2900 310894. 16939. 14154, a2.3 3.91 0.z142
5.56 B.2898 31125. 16863. 14262. 42.5 3.92 B.2153
5.96 8.2882 31148. 16794, 14347. 42.7 3.92 B.2162
6.36 8.2874 31162. 16734, 14428, 42.9 3.92 8.2171
6.76 8.2864 31178. 16683. 14495, 43.1 3.92 9.2182
7.16 8.2858 31184. 16639. 14543, 43.2 3.92 a.2188
7.56 a.2851 31282, 16597, 14686. 43.4 3.92 0.2196
7.96 8.2846 31199. 16555. 14644. 43.5 3.92 B.2202
8.36 6.2838 31221. 16528. 14781. 43.6 3.92 0.2210
8.76 B.2832 31236. 16495, 14741. 43.8 3.93 e.2217
9.16 8.2828 31246. 16478. 14776. 43.9 3.93 8.2221
9.56 8.2822 31258, 16441, 14818. 44.8 3.92 B.2228
9.96 8.2017 31261. 16422. 14839. 44.1 3.93 2.2233
DELTAT = 2.50, PRINTING EVERY 18 STEPS
34.96 8.2682 31336. 16816. 15320. 46.9 3.93 8.2377
59.96 8.2623 31383. 15984. 15399. 48.1 3.94 8.2438
84.96 8.2584 31424. 16838. 15382, 48.9 3.94 0.2477
189.96 8.2557 31454, 16101, 15352. 49.5 3.95 a.25e4
134.96 B.2536 31479, 16171, 15387. 43.9 3.95 0.2526
159.96 8.2516 31488. 16232. 15256. 58.3 3.96 8.2546
184.96 8.2583 315081. 16276. 15225. 50.5 3.96 8.2558
289.96 0.2485 31522, 16337 . 15185. 58.9 3.97 8.2576
234.96 0.2474 31538. 16384. 15154. S1.1 3.96 0.2588
259.96 8.2468 31553. 16438. 15118, 51.2 3.95 8.2593
284.96 8.2453 31578. 16492. 15086. 51.5 3.97 0.2608
309.96 0.2444 31587. 16530. 15857 . S1.7 3.97 B.2616
334.96 0.2433 31600. 16584. 15816. 51.9 3.98 8.2628
359.96 8.2425 31625. 16616. 15089, 52.8 3.98 8.2635
384.96 9.2418 31649, 16657 . 14983. 52.2 3.99 8.2642
409.96 8.2410 31659. 16705. 14954. 52.3 3.99 8.2650
434.96 8.2492 31671. 16750. 14921. 52.5 3.99 8.2657
459.96 0.239%6 31699. 16788. 14911. 52.6 4.00 8.2663
484.96 0.2391 31?71S. 16826. 14889. 52.7 4.80 8.2668
509.96 8.2386 31733. 16865. 14869. 52.8 4.00 8.2673
534.96 8.2380 317585. 16896. 14859. 52.9 4.00 B.2679
559.96 8.2374 31777, 16928. 14858, 53.0 4.01 8.2685
584.96 8.2370 31792, 16962. 14830. 53.1 4.81 9.2688
609.96 8.2364 31808, 16931. 14817. 53.2 4.81 8.2694
634.96 8.2358 31833. 17823. 14810. 53.3 4.82 0.2700
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TIME

S

POROSITY

RHEOLOGY DATR FOR FILE
M30145.019

INITIAL HEIGHT OF BED 218.5 MM
MASS OF PROPELLANT 8.8762 KG

AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
N N N MM MPA -

DELTAT = 8.84, PRINTING EVERY STEP

0.00
8.84
8.88
8.12
8.16
8.29
8.24

2]
n
@®

S8REAR

CDWWDDE M@~ OO D U L
EOONDLAORANDASON

— s
. .
-
N @

8.4753
8.4752
8.4753
8.4754
8.4752
8.4738
8.4695
0.4636
0.4557
9.4468
8.4354
8.4235
8.4104
0.3964
0.3813
@.3655
8.3489
8.3317
8.3142
0.2960
0.2782
8.2608
0.2425
8.2254
8.2093
8.1948
8.1815
8.17a0
8.1599

PRINTING EVERY

1.16
1.56
1.96
2.36
2.76
3.16
3.56

8.1516
8.1183
8.1878
0.1821
0.0960
0.8948
8.8928

18

8r. 113. -26. 8.8 7.88 9.0300
89. 113. -23. 0.8 7.87 0.0281
ga. 113. -33. -9.0 7.87 -0.0808
8e. 113. -32. -0.0 6.63 -8.0001
108. 122. ~-14, 8.0 5.72 0.02081
425. 246. 179. 8.6 6.81 0.0028
776, 436. 341. 2.3 6.01 0.0118
1137. 637. 501. 4.6 5.99 0.0218
1582. 871. 710. 7.6 5.97 0.0360
2144, 1164. 981. 11.1 5.97 8.6528
2859. 1523. 1327. 14.9 5.98 8.07086
3742. 19€3. 1760. 18.9 5.98 9.0899
a4827. 2577. 2251, 23.2 6.81 8.1180
6173. 3348. 2825. 27.5 6.04 8.13087
7768. 4256 . 3512. 32.0 .88 9.1520
9612. 5275. 4336. 36.4 6.12 0.1730
11791. £482. 5309. 40.9 6.17 8.1942
14298. 7848. 6443. 45.2 6.24 8.2148
17157. 9400. 7757, 49.4 6.32 0.2350
28362. 11889. 9273. 53.6 6.40 8.2547
23893. 12989. 18984. 57.5 6.50 8.2731
27781, 14845. 12856. 61.2 6.61 B.2910
31740. 16868. 14872, 64.7 6.72 0.30873
35937. 18951. 16986. 67.9 6.84 8.3226
40221. 21037. 19183. 70.8 6.96 8.3364
44392, 23076. 21317, 73.3 7.08 8.3484
48272. 24958. 23314, 75.5 7.20 8.3590
51623. 26609. 25013. 77.4 .29 0.3678
54389. 27991. 26399, 79.0 .37 8.3754
STEPS
56522. 29086. 27436. 88.3 7.44 0.3815
60917. 31908. 29009, 85.2 7.62 8.4849
61352, 32740. 28612, 86.7 7.67 8.4119
61581. 33398. 28194, 87.5 ’.78 8.4157
61609, 33969. 27840, 88.0 .71 8.4183
62005. 34488. 27525. 88.5 7.75 8.4204
62157. 34928, 27238. 88.8 7.76 8.4222
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RHEOLOGY DATA FOR FILE

POROSITY  AVERAGE
UPPER
FORCE
- N
8.089?7 62303.
8.8878 62418,
8.8861 62539.
8.0845 62639.
9.8832 62726.
8.0822 62810.
0.8809 62863.
0.9798 62948.
8.08731 62987.
8.8¢79 63015.
8.8774 630852,
8.08766 63084.
B8.8758 63109.
8.8754 63143.
B.0745 63155.
8.8v40 63177.

DELTAT = 2.58.

34.96

59.96

84.96
189.96
134.96
159.96
184.96
209.96
234.96
259.96
2684.96
309.96
334.96
359.96
384.96
409.96
434.96
459.96
484.96
509.96
534.96
559.96
584.96
609.96
634.96

8.8599
8.0548
0.08519
0.0497
8.8488
8.9473
8.0464
0.8455
8.08452
8.0444
8.08441
8.0437
0.8432
0.8432
0.08425
8.8422
8.0417
8.8416
8.08416
0.0841!
8.84108
8.8486
8.8406
8.84089
9.8403

M38145.819
AVERAGE RESISTIVE
LOWER FORCE

FORCE

N N

35334. 26969.
35783. 267135,
360328. 26518,
36338. 26301.
36617 . 26109,
36858. 25952,
37088. 25783.
37306. 25634.
37509. 25478.
37697, 25318.
37865, 25188.
38027. 25857,
38179, 24930.
38322, 24821,
38465. 24690.
38592. 24585.

PRINTING EVERY 18 STEPS

63304.
63348.
63382.
63410.
63432.
63447,
63472,
63488.
63482.
63500.
63506.
63515.
635208.
63525.
63537.
63553.
63599.
63569.
63575.
63572.
63575.
63590.
63593.
63600 .
636060 .

41532,
42441.
42865.
43118.
43258.
43348.
43485.
43447.
43466.
43481 .
43491.
43504,
43504.
43497,
43498.
43485.
434735,
43456.
43434,
43425,
43406.
43380.
43358.
43339.
43317.

77

21772.
20987.
20517.
20308.
28182,

20283.

AVERAGE
DISTANCE
MOVED

MM

89.2
89.4
89.6

93.0
93.6
94.8
94.3
94.4
94.6
94.7
94.8
94.8
94.9
94.9
95.08
95.08
95.0

95.2
95.2
95.2
95.2
95.3
95.3
95.4
95.4
95.3
95.4

oIL

PRESSURE

MPA

7.78
’.79
7.81
7.82
7.84
7.85
7.85
7.86
7.86
7.86
7.86
7.86
7.88
7.86
7.87
7.88

0 WD WA LD LW O \D W LW WL WL W LWLWLWLW W W
OQUODONNNOAUORRNNLEONDUNAUUILA DO~

NNNNNNNNNNNNNNNANNANNAN NN

STRIIN

0.4236
8.4248
8.4259
8.4269
8.4277
0.4283
0.4291
8.4298
0.4383
8.4309
8.4313
8.4318
8.4323
8.4325
8.4331
0.4334

0.4413
8.4458
0.4466
8.4479
B8.4484
0.4493
8.4498
8.4503
8.4584
8.4508
8.4511
8.4513
8.4516
8.4516
8.4528
8.4522
0.4524
8.4525
8.4525
0.4528
8.4529
8.4531
8.4531
8.4529
8.4533
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RHEQLOGY DATA FOR FILE
M38145.0820

INITIAL HEIGHT OF BED 284.1 MM
MASS OF PROPELLANT 8.8754 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTAMCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 8.84, PRINTING EVERY STEP

a.ee 8.4595 124. 144. =21, 8.8 7.82 8.0200
8.04 9.4596 128. 141. -20. -D.0 7.83 -0.0201
0.88 8.4597 127. 148. =21, -8.0 7.83 -8.009082
8.12 0.4597 127. 141. -14. -8.1 7.28 -0.9083
8.16 0.4592 295. 192. 183. 8.1 5.67 8.08286
B.20 8.4527 894. 589. 305. 2.9 6.67 8.0125
08.24 8.4431 1535. 992. 543. 6.9 6.10 8.029%
8.28 8.4311 2319. 1497, g22. 18.2 6.12 B.9588
0.32 8.4174 3289. 2123. 1166. 14.8 6.15 8.9723
a8.36 8.482¢6 4529. 2936. 1593. 19.5 6.28 8.08954
8.48 0.3865 6118. 3942, 2176, 24.3 6.32 8.1191
8.44 8.3695 8896. 5218, 2877. 29.1 6.40 2.1428
8.48 8.3512 19555. 6788. 3767. 34.1 6.56 8.1678
8.52 8.3315 13664. 8693. 4971. 39.1 6.66 8.1916
8.56 8.3887 17837. 11236. 6601. 44.6 6.72 8.2183
8.60 8.2845 22451, 13971. 8489. 49.9 6.76 0.2446
0.64 0.2619 27323. 16743. 18580. 54.7 6.82 8.2678
8.68 08.2414 32318. 19518. 12792. 58.7 6.89 8.2875
8.72 8.2228 37244, 22223. 15829. 62.2 6.98 8.3046
8.76 6.2067 41895, 24742, 17153. 65.1 7.10 8.3188
a.so a.1924 46192. 2v@S9. 19132. 67.5 r.18 0.3388
8.84 0.1800 58059. 29143, 20987 . £9.6 7.28 8.3489
a.88 8.17082 53286. 30857 . 22429, 71.2 7.36 8.3487
8.92 8.1615 55828. 32197. 23623, 72.6 7.44 B.3555
8.96 8.1546 576S7. 33156. 24581. 73.6 7.49 8.3687
1.00 0.1492 58919, 33798. 25122, 74.5 7.53 8.3648
1.84 0.1448 59728. 34194. 25534. 75.1 ?.56 8.36808
1.08 B.1417 60166. 34413, 25753. ?75.6 7.58 8.3783
1.12 8.1386 68418. 34521. 25896. 76.1 7.59 8.3726
PRINTING EVERY 18 STEPS

1.16 0.1363 60592, 34591. 26081. 76.4 7.60 8.3743
1.56 8.1234 61198. 34804. 26394, 78.3 7.65 8.3835
1.96 8.1175 61332. 34953. 26379. 79.1 7.67 8.3876
2.36 0.1135 61546. 35172. 26374, 9.7 7.78 8.3984
2.76 e.11e8 61720. 35418, 26310. 80.1 7.71 8.3922
3.16 8.1883 61876. 35623. 26253. 80.4 ?.72 B.3939
3.56 0.1067 62003. 35829. 26174. 88.6 7.73 8.3950
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DELTAT = 2.50.

34.96

59.96

84.96
189.96
134.96
159.96
184.96
209.96
234.96
259.96
284.96
309.96
334.96
359.96
384.96
409.96
434.96
459.96
484.96
509.96
534.96
559.96
584.96
609.96
634.96

POROSITY

8.10858
8.10837
8.1821
8.1012
8.1882
8.08992
8.0986
6.097?7
8.08971
8.0962
8.8956
8.08948
0.8947
8.0940
B.08933
8.08932

8.0813
8.8771
8.8742
9.8721
8.8706
a.gv701
8.8692
8.08682
0.8676
0.8669
8.8664
8.08658
8.8656
6.8653
0.08650
0.0646
8.8642
8.8635
8.8634
8.8634
0.8631
0.8629
8.8627
0.8624
0.8624

RHEOLOGY DATA FOR FILE

AVERAGE
UPPER
FORCE

N

62118.
62218.
62302.
62392.
62435,
62489.
62526.
62560.
62538.
62641.
62647.
62684.
62708.
62703,
62718.
62731.

62802.
62843.
62874,
62898.
62911,
62927.
62952.
62961.
62978.
62979.
62986.
62992,
62966.
63017,
63026.
63036.
63045.
63068.
63854,
63068.
63870.
63082.
63885.
63898.
63104.

M38145.820
AVERAGE RESISTIVE
LOWER FORCE

FORCE

N N

36026. 26092,
36214. 260084.
36388. 25913.
36547. 25845.
36690. 25746.
36823. 25665.
36947 25579.
37862. 25498.
37166. 25372.
37281. 25360.
37376. 25271.
37474, 25210.
37560. 25148,
37636. 25067 .
37715. 25083.
37795, 24936.

PRINTING EVERY 10 STEPS

39725.
40497 .
40913.
41184,
41358.
41485.
41580.
41657.
41704,
41748,
41783.
41809,
41834,
41856.
41875.
41894.
41897.
41918.
41928,
41923.
41929.
41929.
41929,
41933.
41939.

23077.
22345.
21961.
21718,
21553.
21442,
21371,
21304.
21267.
21231.
21203.
21183.
21152.
21161.
21151,
21141,
21148.
21158.
21134.
21137,
21140.
21153.
21156.
2116S.
21165.

AVERAGE
DISTANCE

MOVED
MM

88.9
gl1.8
81.3
£1.4
81.5
81.7
81.7
81.9
81.9
g2.1
82.1
82.3
82.3
82.4
82.5
82.5

84.0
84.6
g85.0
8s5.2
85.4
85.5
85.6
85.7
85.8

86.0
86.0
86.1
86.1
86.1
86.2
86.2
86.3
86.3
86.3
86.4
86.4
86.4
86.5
86.5

OIL

PRESSURE

MPA

7.75
7.76
°.77
7.78
7.79
7.80
7.81
7.81
7.82
7.82
7.82
7.82
7.83
.82
7.83
7.83

NNNNNNNNNNNNNNNNNNNNNNNNN
DVWVWWWLVDDD®DDDEDDMMDMD®®D® DD

VOO~ VLULODVVLWLODNOTANGOOTTOUWO WU

STRAIN

8.3962
8.3970
@a.3981
0.3987
0.3994
0.4000
0.4004
8.4010
08.4014
0.4920
8.4924
8.4029
8.4830
8.4035
8.40839
8.4849

8.4117
8.4144
8.4163
8.4175
8.4185
8.4188
8.4194
8.42008
8.4204
8.4208
8.4211
8.4215
0.4216
8.4218
0.4220
8.4222
0.4225
8.4229
8.4238
8.4230
8.4232
0.4232
0.4234
8.4236
8.4236
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RHEOLOGY DATR FOR FILE
M38145.021

INITIAL HEIGHT OF BED 208.5 MM
MASS OF PROPELLANT 8.8755 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 8.84, PRINTING EVERY STEP

8.80 8.4497 156. 156. -0. 8.0 7.82 0.2000
a.04 8.4497 156. 139. 17. e.o 7.82 0.2001
6.08 8.4585 171, 98. 73. -8.3 7.r8 -0.9013
.12 9.4498 153. 143. 18. -8.8 7.55 -8.0002
8.16 8.4497 17a. 114. 56. 8.9 5.61 8.0001
8.28 8.4498 169. 146. 23, -8.0 6.12 -8.0081
8.24 8.4498 194. 146. 48. -8.08 6.16 -0.p081
8.28 0.4582 218, 162. 56. -0.2 6.18 -@.0088
8.32 8.4497 238, 152. 8s. 8.0 6.20 0.0001
08.36 8.4494 321. 172. 150. 8.1 6.23 0.0006
8.408 8.4483 452, 248. 204. 8.5 6.27 0.08025
8.44 8.4472 589. 321. 268. 8.9 6.33 0.0046
8.48 8.4456 735. 483. 331. 1.5 6.51 8.0075
8.52 Q.4489 1183. 686. 497 3.2 6.68 0.8158
8.56 8.4260 2258. 1388. 87o. 7.6 6.71 0.0380
8.608 8.4892 3872. 2423, 1449, 13.8 6.68 0.8686
8.64 8.3912 5658. 3539. 2112, 19.3 6.67 8.0962
a8.68 8.3747 7481. 4653. 2828. 24.1 6.68 a.120@
8.72 9.3598 - 9296. Sre7. 3589. 28.2 6.68 0.1404
8.76 0.3458 11183. 6772. 4411. 31.9 6.67 8.158J
a.80 8.3323 13120. 7786. 5334. 35.3 6.71 8.1759
0.84 0.3204 15878. 8851. 6227. 38.2 6.73 8.1983
a.88 8.3084 17139. 9925. 7215. 41.8 6.76 0.2044
8.92 9.2971 19194, 11801. B8193. 43.5 6.83 B.2172
08.96 8.2858 21264, 12875. 91s%0. 46.0 6.89 8.2296.
1.00 8.2748 23436. 13215. 18221. 48.4 6.95 8.2412
1.84 8.2650 25678. 14374. 11304. 58.4 7.01 8.2513
1.08 8.2558 28@22. 15609. 12413. 52.4 7.85 8.2614
1.12 8.2450 38462. 16888. 13582. 54.4 .10 8.2712
PRINTING EVERY 10 STEPS

t.16 8.2351 32984, 18185. 14799. 56.3 7.15 8.2886
1.56 8.1613 56491. 38336. 261585, 69.0 .43 8.3439
1.96 8.1353 60120, 32572, 27547, 72.9 7.53 8.3636
2.36 9.1309 60376. 32860, 27517. 73.6 7.50 8.3669
2.76 0.1236 608591. 33309. 27282, 74.6 7.56 8.3721
3.16 9.1205 60783. 33683. 27181. ?5.1 7.59 8.3744
3.56 8.1173 608950, 34033. 26917. 75.5 7.60 8.3766
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RHEOLOGY DATA FOR FILE

M30145.821
TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STAAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
S - N N N MM MPR -
3.96 8.1156 61159, 34347. 26812, 75.7 7.63 8.32778
4.36 B8.1138 61358. 34652. 26786. 76.8 7.66 8.3790
4.76 8.1119 61535. 34951. 26585. 76.3 7.68 0.3804
5.16 8.1185 61684, 35214. 26470. 76.5 7.69 8.:813
5.56 8.1895 61818. 35459. 26359. ?6.6 7.71 B.3820
5.96 9.108683 61936. 35681. 26255, 76.8 .73 8.3829
6.36 0.10872 62023. 35878. 26146. 76.9 7.75 8.3837
6.76 8.1861 62129. 360872, 26057, 7.1 7.76 8.3844
7.16 8.1853 62223. 36252. 25978. 77.2 7.77 8.3850
7.56 0.1853 62315. 36433. 25881. 7.2 7.78 8.3850
7.96 8.1029 62322. 36696. 25716. - 77.5 7.89 8.3866
8.36 8.1041 62455. 36735, 25720. 77.4 7.80 8.3858
8.76 8.1024 624735. 36869. 25686. 77.6 7.79 0.3869
9.16 8.1085 62534. 36978. 25564. 7.8 7.79 8.3882
9.56 0.1813 62536. 37097. 25439. 7.7 7.79 8.3877
9.96 0.1010 62558. 37205. 25333. 7.8 .79 0.3879

DELTAT = 2.58. PRINTING EVERY 10 STEPS

34.96 8.0885 62651. 39654, 22997. 79.5 7.82 0.3963
$9.96 6.0844 62617. 40467 . 22158. 80.9 7.81 8.32990
84.96 8.0819 62580. 40851, 21728. 80.3 7.82 8.4887
189.96  ©.8689  62546. 41861, 21485, 0.5 7.82  9.4813
134.96 8.8785 62487 . 41168. 21318. 88.8 7.82 9.4828
159.96 8.6760 62462. 41245, 21217, 80.8 7.83 9.4032
184.96 8.8771 62471. 41292, 21179, 81.9 7.82 8.4037
289.96 8.8764 62424. 41344, 21081. 81.1 7.83 8.4842
234.96 0.8757 62397. 41348, 21857, 81.1 7.83 0.4847
259.96 0.8757 62415. 41385. 21038. 81.1 7.83 9.4047
284.96 09.8745 62443. 41413, 21838, 81.3 7.83 8.40854
389.96 0.6743 62474. 41428. 21055. 81.3 7.82 0.4956
334.96 8.8739 6$2493. 41433, 21060. 81.4 7.84 8.4858
359.96 0.8737 62368. 41458, 21189, 81.4 7.02 8.4059
384.96 9.0731 62566. 41426. 21140, 81.5 7.79 0.4063
489.96 a-3?24 63896,  41465.  2113}. 81.3 7.8 @.4855
434.06  9.07 z aqi7. 41474, 21143, AY.8 7.6  0.406%
459,96 9,872 2600. 41436, 21164, el.s 7.p1  d,4867
484.96 9.8722 62645. 41461, 21184, 81.§ 7.83  9.40869
589.96 ©.8724 62653,  41455.  21208. 81.6 7.83  9.4868
534.96 ©.8719  62673.  41445.  21227. 81.6 7.83  9.4871
559.96 8.8720 62714. 41455, 21259, 81.6 7.84 08.4878
984,96 8.8719 62754. 41445. 213089, 81.6 7.83 9.4071
609.96  0.8714  62735.  41435.  213e0. 81.7 7.83  08.4874
634.96 9.8712  62787.  41429.  21278. 81.7 7.84  09.407%
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RHEOLOGY DATA FOR FILE
M3865.822

INITIAL HEIGHT OF BED 195.4 MM
MASS OF PROPELLANT 8.8759 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE OIL . STRIIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -
DELTAT = B8.84. PRINTING EVERY STEP
8.008 8.4351 138. 216. -78. 6.9 7.58 0.02308
8.04 8.4353 145. 286. -62. -8.1 7.57 -8.0284.
8.8 9.4352 148. 196. -48, -8.1 7.59 -8.83283
8.12 8.4351 135. 216. -81. -8.9 6.46 -8.80081
8.16 8.4352 138. 219, -81. -0.8 5.29 -8.8882
.20 8.4351 150. 225, -?S. -8.0 5.60 -0.8801
a8.24 0.4354 1e4. 241. -56. -0.1 5.69 -0.8006
8.28 8.4364 234. 216. 18. -8.5 5.54 -8.0024
8.32 8.4352 228. 269, ~41. -8.0 5.57 -0.008!
0.36 8.4343 265. 311, ~-46. 8.3 5.57 8.0014
8.40 0.4349 337. 343. -6. 8.1 S.55 8.0083
8.44 8.4346 427, 490. 27. 8.1 5.55 8.0007
a.48 8.4345 526. 457, 69. 8.2 5.54 A.0010
8.52 8.4348 641. 521. 121. 8.4 5.53 08.8019
0.56 8.4338 769. 597. 172. 8.4 5.52 8.0822
0.60 0.4335 921. 695. 229. 8.5 3.51 8.8027
8.64 8.4332 1887. 826. 261. 8.6 5.52 8.0833
8.68 8.432? 1331. 843. 388. 8.8 5.50@ 8.8842
8.72 8.43208 1628. 1136. 484. 1.1 5.59 8.08054
8.76 8.4309 20e2. 1486. 596. 1.4 5.50 8.0073
8.80 8.4298 2493, 1749. 744, 1.8 5.58 0.8892
8.84 8.4282 3174. 2203. 97a. 2.4 5.49 8.0120
9.88 8.4259 4132. 2806. 1326. 3.1 5.49 0.8159
8.92 0.4232 5607. 3826. 1781. 4.0 5.56 0.0287
8.96 8.4191 7808. S5356. 2452, 5.4 5.62 8.0275
1.60 8.4136 11185, 7759, 3346. 7.1 5.73 8.08366
1.84 0.4064 15649. 11147, 4502. 9.5 S.86 8.08484
1.88 0.3972 208469. 14976, 5493. 12.3 5.98 8.08629
t.12 0.3069 25557. 18725, 6832. 15.4 6.12 8.8786
PRINTING EVERY 18 STEPS

1.16 0.3756 28209, 21391. 6818. 18.6 6.13 8.6952
1.56 8.2963 59349, 44841 . 15308. 38.5 .16 8.1972
1.96 8.2866 61238. 46438, 14808. 48.7 7.28 8.2082
2.36 8.2839 61111. 46761. 14349, 41.3 7.32 8.2111
2.76 e.z2e18 61397. 47304. 14892. 41.7 .35 8.2134
3.16 8.2803 61661. 47698. 13963. 42.9 7.39 8.2151
3.56 8.2785 61843, 48083. 13768. 42.4 7.41 8.2179
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RHEOLOGY DATA FOR FILE

M3865.822
TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE OIL STRAIN
UPPER LOWER FORCE DISTANCE PRESSURE
FORCE FORCE MOVED
S - N N N M MPA -
3.96 8.2r80 62068. 48362. 13786. 42.5 7.44 8.2175
4.36 8.2771 62251. 48590. 13661. 42.7 7.46 8.2185
4.76 8.2762 62418, 48847 . 13563. 42.9 7.48 9.2195
5.16 9.2755 62559. 49044, 1351S. 43.0 7.58 8.2203
5.56 9.2749 62674. 49257 . 13417. 43.2 7.52 0.2209
5.96 8.2742 62854. 49422. 13432, 43.3 7.54 8.2216
6.36 8.2735 62981. 49476. 13506. 43.4 7.54 8.2224
6.76 8.2730 63038. 49650. 13387. 43.6 7.55 0.2230
7.16 8.2725 63897. 49803. 13294. 43.7 7.57 0.2235
7.56 0.2728 63149. 49847 . 13302. 43.8 7.57 8.2240
7.96 8.2715 63193, 48987 . 13286. 43.9 7.57 0.2245
8.36 8.2712 63221. 586598, 13123. 43.9 7.58 0.2249
8.76 8.27689 63249, 50187. 13@62. 44.8 7.58 0.2252
9.16 8.27083 63267 . 508266. 13881. 44.1 7.59 8.2258
9.56 8.2699 63243. 58308. 12935. 44.2 7.58 8.2262
9.96 8.2698 63382. 50381. 12921. 44.2 7.59 0.2264
DELTAT = 2.58. PRINTING EVERY 18 STEPS
34.96 8.2607 63196. 51339. 11856. 46.1 7.58 0.2358
$9.96 8.2563 63124. 51511. 11614. 47.8 7.56 8.2484
84.96 a8.2517 63876. 51568. 11508. 47.9 7.55 0.2458
189.96 8.2581 63865. 51965. 11881, 48.2 7.56 B.2466
134.96 8.2478 63853. 51571. 11482, 48.6 7.56 0.249¢
159.96 0.2456 63041. 51590. 11450. 49.1 7.56 B8.2511
184.96 8.2448 63834. S1564. 11470. 49.4 7.56 8.2527
209.96 8.2423 63044. 51549, 11495. 49.7 7.35 8.2544
234.96 8.2491 63834. 51463. 11571, 58.1 7.55 0.2565
259.96 8.2389 63025. 51530. 11496. 58.4 7.57 9.2577
284,96 8.2372 63825. 51539. 11486. 508.7 7.55 0.2594
389.96 0.2365 63025. 51566. 11459. 50.8 7.95 0.2601
334.96 8.2346 630831. 51952, 11479, 51.2 7.56 0.2620
359.96 8.2331 63034. 515€5. 11469. 51.5 7.56 8.2634
384.96 8.2318 6£30825. 51571. 11454, 51.7 .57 0.2646
499.96 8.2387 63025. 51584, 11441, 51.9 7.57 8.2657
434.96 8.2235 63834. 51600. 11435. 52.1 7.57 8.2668
459.96 8.2285 63028. 51606. 11422, 52.3 ?7.57 8.2677
484.96 8.2272 63022. 51622. 114088, 52.6 7.57 8.2698
509.96 0.2260 63016. 51638. 11378. S2.8 7.99 a.2781
534.96 8.2258 63013. 51644. 11368. 53.8 7.58 8.2718
559.96 8.2242 62990. 51676. 11314, 53.1 7.58 8.2718
584.96 8.2230 62994. 51667. 11327. 53.3 7.56 8.2729
609.96 8.2219 62978. 51689. 11289, 53.5 7.56 8.2748
634.96 8.2289 62966. 51695. 11271. 53.7 7.58 8.2749
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RHEOLOGY DATR FOR FILE
M3865.023

INITIAL HEIGHT OF BED 194.3 MM
MASS OF PROPELLANT 0.8761 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 8.84, PRINTING EVERY STEP

8.008 8.4318 237. 258. =-21. 8.8 8.00 0.9200
8.04 8.4318 241. 271. -30. ~-0.8 8.00 -0.8208
e.e8 8.4318 231, 259. -28. -0.9 8.00 -0.03201
8.12 8.4318 237. 252. -14, -8.8 7.61 -0.9001
8.16 0.4318 265. 277. -12. -8.9 5.55 -0.08080
8.20 8.4313 657. 465. 192. 8.2 5.98 0.0089
8.24 8.4288 2012. 1392. 620. 1.0 6.02 8.0052
a.28 0.4215 5438. 4822. 1416. 3.5 6.13 8.8178
a.32 8.4115 12469. 9193. 3276. 6.7 6.36 8.08344
8.36 8.39980 20455, 15149. 5305. 180.6 6.56 8.8546
.40 8.3857 23986. 17901. 6885, 14.6 6.60 8.8758
.44 8.3727 26890. 19812. 7ers. 18.3 6.68 0.08941
8.48 0.3584 38869. 22872, 8797. 22.2 6.81 8.1143
a8.52 0.3464 35493. 24977. 18517. 25.4 6.95 8.1387
8.56 a.3349 39751. 27926. 11825. 28.3 7.03 8.1457
8.68 8.3239 45913. 31644. 14269. 31.0 ?7.25 8.1596
8.64 8.3144 47649. 3192a. 15729. 33.3 7.32 8.1712
8.68 8.3856 51850. 35180. 16670, 35.3 7.39 8.1817
8.72 8.2998 Svel4. 37898. 19816. 6.9 7.73 B.1895
a.76 8.2950 62387 . 48441. 21866. 37.7 7.91 0.1940
a.ee 8.2935 62521. 410894, 21426, 38.0 7.84 B.1958
8.84 8.2925 62588. 41246. 21342, 38.3 7.86 0.1969
a.8e8 8.2924 62578. 41297. 21273. 38.3 7.85 8.1970
8.92 8.2918 62613. 41332. 21281. 38.4 7.86 8.1977
8.96 8.2917 62638. 41345. 21285, 38.4 7.85 B.1978
1.00 8.2913 62654. 41363. 21290. 38.5 7.87 8.1982
1.84 8.2910 62682. 41386. 21296. 38.6 7.87 8.1986
1.08 8.2908 62786. 41412. 21295, 38.6 7.88 8.1988
1.12 8.29087 62728. 41437. 21291, 38.7 7.88 8.1989
PRINTING EVERY 19 STEPS

1.16 8.2986 62756. 41459. 21297. 38.7 7.88 8.1998
1.56 8.2894 62942. 41624. 21318. 38.9 7.98 8.20884
1.96 8.2698 63882, 41761. 21321. 39.98 7.92 a.2008
2.36 0.2860 63213. 41913. 21308. 39.2 7.94 8.2019
2.76 0.2878 63318. 42059. 21258. 39.3 7.98 a.2021
3.16 8.2870 63433. 42132, 21308. 39.5 7.94 8.2031
3.56 8.2866 63489. 42263. 21227. 39.5 7.98 8.20835
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RHEOLOGY DATA FOR FILE

M3865.823
TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIlL ST:AIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE ~MOVED ,
S - N N N M MPA -

3.96 @.2885 63582. 42319, 21263. 39.1 ?.94 a.2014
4.36 8.2865 63608. 42457 . 21151. 39.6 8.008 8.2836
4.76 0.2845 63657. 42577. 21080. 40.9 8.081 a.2858
. 5.16 0.2849 63694. 42658, 21044, 39.9 8.01 8.z854
5.56 9.2853 63716. 42719, 20997, 39.8 8.01 8.2859
5.96 8.2851 63747. 42787. 20961. 39.9 8.01 8.20852
6.36 8.2851 63765. 42853. 20913. 39.9 8.02 8.2852
) 6.76 8.2848 63788. 42863. 20925. 39.9 8.01 8.2855
7.186 8.2851 63838. 42875. 20963 . 39.9 8.88 8.2052
7.56 8.2844 63847. 42945, 28902, - 48.9 8.01 B.2068
7.96 0.2835 63888. 42971. 20918. 48.2 8.82 8.2078
8.36 6.2838 63837. 42986, 28851. 40.1 7.98 8.2866
8.76 0.2838 63800. 43069. 20731. 48.2 8.82 8.2066
9.16 0.2836 63831. 43120. 20711, 48.2 8.82 0.2868
9.56 B.2834 63889. 43148. 20661. 40.2 8.82 8.2871
9.96 9.2833 63810. 43186. 20623. 49.3 8.82 8.2872

DELTAT = 2.50. PRINTING EVERY 18 STEPS

34.96 8.2794 63792. 44185. 19687, 41.1 8.82 8.2115
59.96 8.2774 63768. 44501. 19287. 41.5 8.82 8.2137
84.96 8.2759 63788. 44726. 19661. 4]1.8 8.85 8.2152
189.96 8.2748 63600. 44898. 18982. 42.1 8.04 0.2165
134.96 8.2736 63776. 45819. 18757. 42.3 8.83 B.2178
159.96 0.2728 63808. 45139. 18661. 42.5 8.04 B.2187
184.96 8.2718 63889. 45243. 18566. 42.7 8.06 8.2196
289,96 0.2710 63819. 45336. 18483. 42.9 8.06 8.2205
234.96 8.2699 63825. 45419. 18487. 43.1 8.96 8.2217
259.96 8.2694 63822. 45469 . 18362. 43.2 8.07 8.2223
284.96 8.2689 6382S. 4554S. 18273. 43.3 8.0e7 8.2228
389.96 0.2668 63789. 45624. 18166. 43.7 8.85 8.2250
334.96 0.2676 63838. 45692, 18146, 43.5 8.06 8.2241
359.96 8.2669 63858. 45752, 18098. 43.7 8.85 8.2249
384.96 8.2662 63846. 45819. 18028. 43.8 8.85 8.2256
499.96 8.2657 63826. 45893. 17933. 43.9 8.86 8.2261
434.96 8.2652 63934. 45952. 17982. 44.1 8.85 8.2267
459.96 0.2644 63872. 460809 . 17863. 44.2 8.84 8.2276
484,96 8.2641 63884. 46804. 17879. 44.3 8.08 8.2278
509.96 0.2635 63690. 46123. 17767, 4.4 8.8S 8.2285
. 534.96 8.2630 63908. 46161 . 17738. 44.5 8.85 0.2291
559.96 8.2623 63929. 46176. 17753. 44.6 8.0S 8.2297
584.96 9.2619 63985. 46279 . 17627. 44.7 8.ar 8.2382
. 609.96 8.2614 63985. 46336. 17569. 44.8 8.e8 8.23e7
634.96 0.2689 63943. 46390. 17552, 44.9 g.088 8.2312

89




M3065.023
M
90

. . . - . . . . . . . . . . . . . . . . . . .

. . . . . . . . N . . . . . . . . . . . . . . N
..............................................................................................................................................

. . . . . . . . . . . . . . . . - . . . . . . . e

. . . . . . . . H . . . . . . . . . . . . . . .

» . . . . . . . M M . . . . . . . . . . . . . .

. . . . . . ‘ - . . . . . . . . . - . . . . . . .

)
0C: D eeh’ o 00E @ LA 001’0 0009
J.L1S0d40d




RHEOLOGY DATR FOR FILE
M3865.024

INITIAL HEIGHT OF BED 193.2 MM
MASS OF PROPELLANT 0.8766 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE OIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N M MPA -

DELTAT = 8.84. PRINTING EVERY STEP

0.00 0.4283 208. 290. -B1. 9.0 7.95 8.0900
8.84 8.4282 211, 293. -82. 8.8 7.95 8.9882
9.08 8.4284 2185. 290. ~?75. -8.92 7.95 -0.0001
8.12 8.4283 215. 287. ~-72. -0.0 7.47 -0.0001°
0.16 8.4277 784, 598. 185. 8.2 5.54 8.0018
0.20 8.4208 4q771. 3364. 14e8. 2.8 6.97 8.0143
8.24 0.4866 12019. 8621. 3398. 7.1 6.32 0.0366
8.28 8.3927 21218, 15458. 5757. 11.3 6.58 8.8586
8.32 8.3794 26376. 19159, °217. 15.2 6.67 28.0788
8.36 0.3663 30546. 22191, 8445, 18.9 €.79 8.a978
8.408 8.3535 33104. 24295. g8es8. 22.4 6.83 8.1157
8.44 8.3411 37262. 26635. 18627 . 25.6 6.95 8.1323
8.48 0.3390 41949, 29356. 12593. 28.4 7.11 8.1467
B.52 0.3208 48414, 33849. 14565. 30.8 7.33 8.1593
8.56 8.3118 51645. 36525. 15120. 32.7 7.39 0.1693
8.60 0.3852 55756. 39849. 16708. 34.2 7.55 8.1772
8.64 0.3804 68148, 41433. 18715. 35.3 .77 8.1829
8.68 0.2978 61912, 42792. 18121, 35.9 7.82 8.1859
.72 8.2963 62238. 43191. 19847. 36.2 7.82 8.1876
8.76 9.2952 62294. 43302. 18992. 36.5 7.81 8.1888
0.6 8.2944 62474. 43455. 19820. 36.7 7.83 8.1898
8.84 0.2940 62369. 43588. 18861. 36.8 7.83 fa.19082
6.88 0.2935 62353. 43543. 18818, 36.9 7.83 8.1907
8.92 8.2932 62372. 43581. 18v90. 36.9 7.83 B.1912
8.96 9.2928 62356. 43594. 18762. 3.8 7.83 8.1916
1.00 0.2923 62431. 43636. 1879S. 37.1 7.84 8.1922
1.84 8.2918 62434, 43678. 18763, 3v.2 7.85 8.1927
1.08 8.2918 62462. 437082. 18768. 3v.2 7.85 8.1927
1.12 0.2915 62490. 43724. 18766. 37.3 7.85 8.1931
PRINTING EVERY 18 STEPS

1.16 8.2913 62508. 43758. 18759. 37.4 7.86 8.1933
1.56 8.2891 62670. 43978. 18692. 37.8 7.88 8.1958
1.96 a.2a78 62807, 44220, 18587. 38.1 7.89 8.1973
2.36 0.2868 62828. 44385. 18444, 38.3 7.90 8.1984
2.76 8.2859 62908. 44547 . 18353. 38.5 7.92 0.1995
3.16 8.2853 62956. 44686. 18270. 38.7 ?.92 9.20801
3.96 0.2839 £3030. 44817. 18213. 39.8 7.95 08.2016
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RHEOLOGY DATA FOR FILE

M3865.0824
TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL ST~ IN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MIVED
S - N N N MM MPA -
3.96 8.2840 63099. 44937 . 18162. 38.9 7.94 8.2016
4.36 0.2835 63186. 45867 . 18119. 39.8 7.95 8.2821
4.76 8.2830 63228. 45106. 18114, 39.2 7.96 8.2027
5.16 8.2826 63217. 45223. 17994. 29.2 7.95 B8.2331
5.56 8.2822 63238. 45315. 17924, 39.3 7.96 8.2335
5.96 8.2818 63263. 45484. 17860. 39.4 7.96 B8.2040
6.36 8.2815 63273. 45474, 17799. 39.5 .96 2.2043
6.76 0.2811 63248. 45528. 17720. 39.6 7.96 8.2047
7.16 8.2809 63233. 45569. 17663. 39.6 7.96 8.2058
7.56 0.2807 63233. 45614. 17619, 39.6 7.96 0.2952
7.96 0.2807 63235. 45658. 175¢77. 39.7 7.96 0.2852
8.36 0.28082 63245. 45702. 17543, 39.8 7.96 8.2058
8.76 8.2798 63174. 45721. 17452, 39.8 7.96 8.2651
9.16 8.279%6 63264. 45782. 17482, 39.9 7.97 8.2064
9.56 8.2798 63257. 45814. 17443. 39.8 7.97 8.2862
92.96 @8.2793 63251. 45846. 17486. 33.9 7.97 8.2067
DELTAT = 2.58. PRINTING EVERY 1@ STEPS
34.96 8.2715 63214. 46521. 16692, 41.6 7.95 B8.2152
59.96 8.2686 63192. 467902. 16498. 4.2 7.95 8.2184
84.96 0.2659 63173. 46776. 16398. 42.8 7.95 8.2212
109.96 0.2635 63167. 46753. 16414. 43.2 7.96 8.2238
134.96 8.2617 63167. 46724. 16443, 43.6 7.95 B.2256
159.96 0.2599 63161, 46697 . 16464. 44.0 7.95 8.2276
184.96 8.2589 63155. 46642. 16513, 44.2 7.94 8.2286
269.96 8.2568 63124. 46598. 16526. 44.6 ?.95 8.2308
234.96 8.2555 63136. 46575. 16561. 44.8 7.97 8.2321
259.96 8.2542 63133. 46547 . 16586. 45.1 7.96 0.2335
284.96 8.2525 63108. 46509. 16599, 45.5 7.96 8.2352
309.96 8.2515 63100. 46477 . 16631. 45.6 7.95 8.2362
334.96 0.2584 63189. 465089. 16680. 45.9 7.94 8.2373
359.96 0.2491 63173. 46499. 16674. 46.1 ?.95 a.2386
384.96 8.2480 63195. 46509. 16686. 46.3 7.97 8.2398
409.96 8.2471 63192. 46515. 16677. 46.5 7.97 8.2407
434.96 8.2459 63288. 46525. 16683. 46.7 7.96 8.2419
459.96 8.2445 63192, 46544, 16647 . 47.0 7.95 8.2432
484.96 9.2433 63191. 46567 . 16624. 47.2 7.96 B.2445
509.96 8.2426 63214. 46566. 16648, 47.4 7.95 8.2451
534.96 0.2415 632085. 46563. 16642. 47.6 7.94 8.2463
559.96 8.2407 63171. 46575. 16595. 47.?7 ?7.95 B.2471
584.96 0.2398 63133. 46566 . 16567. 47.9 7.95 8.2480
609.96 8.2389 63885. 46552, 16533. 48.1 7.96 8.2488
634.96 0.2379 63855. 46547 . 16508. 48.3 7.85 8.2499
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RHECLOGY DATA FOR FILE
M3878.025

INITIAL HEIGHT OF BED 2083.4 MM
MASS OF PROPELLANT 8.8755 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 8.84., PRINTING EVERY STEP

6.00 8.4574 184. 126. ~21. 0.8 2.17 0.6000
8.04 8.4575 9s. 132. -37. -8.0 2.17 -B8.86602
a.e8e 8.4574 98. 132. -34. 8.9 2.17 6.e001
a.12 8.4574 101. 129. -28. 8.0 1.18 8.0001
8.16 8.4574 123. 138. ~-16. -8.0 1.49 -0.6000
8.20 8.4573 182. 151. 31. 8.1 1.56 8.8083
8.24 8.4569 418. 227. 191. fn.2 1.55 0.0089
8.28 8.4556 713. 348. 366. 8.7 1.57 8.0834
8.32 8.4543 1874. 584. 570. 1.2 1.56 0.8858
8.36 9.4523 1546. 704, 843. 1.9 1.58 9.00894
0.49 8.4497 2155. 957. 1198. 2.8 1.59 2.2140
8.44 8.4468 2923. 1231. 1632. 2.9 1.61 9.8191
0.48 8.4431 3862. 1713. 2149, 5.2 1.65 8.8258
a.52 8.4392 4962. 2157. 2885. 6.6 1.68 0.0324
8.56 8.4358 6143. 2604. 3538. 8.1 1.72 0.8397
8.68 8.4308 7324. 3859. 4265. 9.5 1.76 9.8468
0.64 8.4268 B8518. 35385. 4983. 18.9 1.60 8.8534
8.68 8.4229 8648. 4836. 5603. 12.2 1.83 8.8599
B.72 8.4191 18659. 4512, 6147. 13.4 1.87 9.0668
8.76 08.4157 11563. 4958. 6613, 14.5 1.99 0.8715
0.6 8.4126 12353. 5325. 7028. 15.5 1.93 0.0763
.84 8.4098 13018. 5658. 7368. 16.4 1.95 6.8307
a.e8 9.4070 13581. 5941. 7640. 17.3 1.97 0.0358
8.92 8.4847 14044. 6169, 7874. 18.0 1.99 0.0886
0.96 8.4026 144335. 6366. 8069. 18.7 2.00 8.8918
1.808 8.40e7 14761, 6531. B230. 19.2 2.82 8.8946
1.04 0.3990 15022. 6658. B8365. 19.8 2.84 8.8972
1.08 8.3974 15249, 6769. 8488. 20.3 2.85 8.89s7
1.12 8.3958 15438. 66858. 8572. 20.7 2.06 8.1820
PRINTING EVERY 10 STEPS

1.16 8.3948 15585. 6937. 8648. 21.1 2.96 0.1835
1.56 8.3862 16222. 7293. 8930. 23.6 2.10 B8.11680
1.96 8.3818 16278. 7325. 8954. 24.9 2.12 0.1224
2.36 0.3786 16348, 7353. 8387. 25.8 2.12 9.1269
2.76 8.3762 16390. 7366. 2824. 26.5 2.12 B.1303
3.16 8.3743 16418, 7369. 9849. 27.9 2.12 B.1328
3.56 0.372?7 16446. v375. 9ort. 27.95 2.13 8.1351




RHEOLOGY DATA FOR FILE

M3878.0825
TIME POROSITY AVERAGE AVERAGE RESISTIVE  AYERAGE DIL STRIAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

3.96 8.3712 16468. 7375. 9892. 27.9 2.12 8.1371

4.36 8.3781 16477. 7302, 9185. 28.2 2.13 8.138R i

4.76 0.3690 16487, 7369. 9118. 28.5 2.13 8.1402 i
- 5.16 6.36080 16499. 7372. 9127. 28.8 2.13 8.1415 !

5.56 8.3671 16511. 7375. 9136. 29.0 2.13 8.1.427

5.96 8.3663 16521. 7379. 9142. 29.3 2.13 8.1438
. 6.36 8.3655 16538. 7385. 9145. 29.5 2.14 8.1449

6.76 8.3648 16539. 7388. 9151. 29.7 2.13 B.1458 ;

7.16 8.3642 16549. 7391. 9158. 29.8 2.13 8.1466 ;

7.56 8.3637 16558S. 7394. 9160. 30.8 2.15 8.1473 !

7.96 0.3629 16564. 7491. 9163. 30.2 2.15 8.1483

8.36 0.3625 16576. 7418. 9166. 38.3 2.14 8.1489

8.76 8.3618 16586. 7413. 9173. 30.5 2.14 B.1498

9.16 0.3614 16592. 7420. 9172. 30.6 2.15 8.15083

9.56 8.3611 16682. 7428. 9182. 30.7 2.14 8.1508

9.96 8.3685 16611. 7426. 9184. 38.8 2.14 8.1516

DELTAT = 1.88. PRINTING EVERY 18 STEPS

19.96 8.3541 16698, 7496, 9202. 32.5 2.15 8.1599
29.96 8.3496 16754. ?572. g91e2. 33.7 2.12 8.1658
39.96 6.3469 16760, 7613. 9147. 34.4 2.11 8.1692
49,96 8.3446 16768. 7648. 9112, 35.8 2.89 8.1722
59.96 0.3438 16751. 7683. 9868. 35.4 2.11 8.1742
6€9.96 0.3417 16741. 7711, 5030. 35.8 2.15 8.1759
79.96 0.3485 16729. 7?37, 8992. 36.1 2.13 0.1774
89.96 0.3392 16707. 7759, 8948. 36.4 2.15 0.1789
99.96 8.3383 16692. 7?72, 8920. 36.6 2.14 0.1808
189.96 8.3373 16678. 7791. 8879. 36.9 2.13 8.1813
119.96 8.3365 16648. 7804. 8845. 37.1 2.10 8.1822
129.96 0.3358 16620. 7816, 8804. 3rv.2 2.13 8.1831
139.96 0.3354 16598. 7836. 8763. 37.3 2.13 8.1836
149.96 0.3346 16564. 7842. gra2. 37.5 2.11 8.1846
159.96 8.3349 16533. 7848. 8691. 3r.7 2.11 8.1853
169.96 8.3335 1650@8. 7858. B651. 37.8 2.10 8.1860
179.96 8.3330 16487. 7861. 8626. 37.9 2.89 8.1866
189.96 8.3323 16455, 7870. 8583. 38.1 2.88 0.1874
199.96 8.3320 16421. 78°73. 8548. 38.2 2.89 8.1877
. 209.96 8.3320 16384. 7867. 8517. 38.2 2.089 8.1878
219.96 8.3313 16362. 7876. 8486. 38.3 2.10 @.1886
229.96 8.3389 16344. 76883, 8461. 38.5 2.08 8.1891
239.96 8.3304 16319. 7868. 8439. 38.6 2.18 8.1887
- 249.96 8.3388 16303. 7879. 8424, 38.5 2.10 8.1892
259.96 8.3301 16386. 7896. 8411. 38.7 2.09 8.1901
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TIME POROSITY AVERAGE
UPPER
FORCE
S - N

DELTAT = 8.84.

. 45908
.4589
.4589
.4589
.4589
.4590
.4589
. 4588
. 4589
.4588
.4589
.4588
.4588
.4587
.4583
.4582
.4580
.4576
.457S
.4569
. 4566
.4559
.4552
. 4546
.4538

.4520
.45180
. 4498

S, 00000 RNOCO0O0O®
T U
as ro
SOOI RDRIOREO®

PRINTING EVERY

1.16 8.4485
1.56 8.4316
1.96 8.4852
2.36 8.3695
2.76 8.3313
3.16 8.3024
3.56 0.2847

.4538 .

RHEOLOGY DATA FOR FILE
M39145.0826

INITIAL HEIGHT OF BED 284.8 MM
MASS OF PROPELLANT 8.8756 KG

153.
154.
153.
15e.
157.
160.
169.
169.
1e8.
185.
191,
288,
247.
287.
324,
362.
485.
436.
480.
520.
573.
619.
675.
r28.
794.
856.
924,
983.
1861.

19 STEPS

1136.
2133.
4922.
70875.
18709.
13683.
15856.

N

PRINTING EVERY STEP

139.
139.
135.
135.
13S.
139.
138.
142.
142.
142.

618.
1192.
2298.
4841.
6178.
79°7.
8834.

97

AVERAGE RESISTIVE
LOWER
FORCE

FORCE

N

18,
15.
18.

21.
21.
31.
28.
37.
43.
46.
64.
93.
120.
157.
178.
218.
222,
246.
264.
288.
306.
331.
358.
386.
489,

458.
497.

518.

9480.
1732.
30833.
4532.
5706.
6223.

AYERAGE
DISTANCE
MOVED

M

WEHNNN = =~ 0000000000000
DONNONLNUOVUDODAUAWGL— = -0

oIL

PRESSURE

MPA

2.10
2.11
2.86
1.13
1.35
1.36
1.35
1.34
1.33
1.32
1.32
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.31
1.3t
1.31
1.32
1.32
1.32

1.32
1.35
1.42
1.52
1.68
1.84
1.93

STRAIN

00NN NDIENDNEDO

.0B200
.03082
.02082
.0802
.82082
.0o00
. 0082
.0084
.08082
.0884
.00082
.B9983
.088s5
.08B6
.8913
.0815
.0018
.0025
.0028
.0039
.0045
.0858
.00878
.6080
.B896
.0l11e
.0128
.0147
.0168

.0191
.B482
.0984
. 1420
. 19838
.2245
.2437




RHEOLOGY DATA FOR FILE

M30145.0826
TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE ~MOVED
S - N N N MM MPA -
3.96 0.2743 15581. 9183. 6399. 51.9 1.97 8.2545
4.36 8.2676 15812. 9351. 6461. 53.3 1.99 0.2614
4.76 8.2627 15964, 9456. 6£508. 54.3 2.00 0.2663
5.16 8.2585 16854, 9539. 6515. 55.2 2.01 0.2704
5.56 8.2556 16116. 9586. 6538. 55.7 2.81 0.2733
5.96 8.2531 16158. 9624. 6526. 56.2 2.82 0.2757
6.36 8.2510 16157. 9649. 6588. 56.7 2.83 8.2777
6.76 8.2432 16144. 9658. 6486. 57.9 2.083 8.2795
7.16 0.2477 16147, 967S. 6473. 57.3 2.83 9.2809
7.56 8.2462 16157. 9e87. 6469. 57.6 2.083 0.2823
7.96 8.2449 16178. 9789. 6469. 57.8 2.03 0.2836
8.36 0.2432 16203. 9735, 6468. 58.2 2.03 @.2851
8.76 8.2426 16209. 9738. 6471. 38.3 2.93 0.2858
9.16 9.2417 16222. ars4. 6468. 58,5 2.83 B.2866
9.56 0.2486 16248, 9773. 6467. 58.7 2.83 8.2877
9.96 8.2399 16256. 8786. 64r0. 58.8 2.083 B.2883

DELTAT = 1.88. PRINTING EVERY 18 STEPS

19.96 a.2278 16421, 9992. 6429. 61.1 2.86 @.2995
29.96 8.2211 16528. 1g112. 6408. 62.3 2.85 8.3054
39.96 8.2169 16573. 10186. 6387. 63.1 2.87 a.3891
49.96 8.2135 16687. 18230. 68377, 63.7 2.07 8.3121
59.96 B.2113 16616. 1@262. 6354. 64.1 2.88 8.3141
69.96 8.2893 16613. 16284, 6329. 64.4 2.08 8.3158
79.96 0.2877 16613. 18293. 6328, 64.7 2.07 8.3172
89.96 8.2066 16597. 18309, 6288. 64.9 2.97 8.3181
939.96 8.2854 16582. 18313. 6269. 65.1 2.07 8.3191
169.96 0.2043 16563. 18316. 6248. 65.3 2.07 8.3201
119.96 8.2834 16538, 10316. 6223. 65.5 2.087 8.32089
129.96 8.2028 16528, 1e312. 6208. 65.6 2.97 8.3214
139.96 8.2019 16492. 18309. 6183. 65.7 2.6 8.3221
149.96 8.2014 16476. 10303. 6174. 65.8 2.06 8.3226
159.96 9.2085 16449, 16296. 6152. £5.9 2.06 8.3233
169.96 8.208080 16424. 18290, €134. 66.0 2.86 2.3238
179.96 8.1992 164085, 10281. 6124. 66.2 2.86 8.3244
189.96 8.1987 16377. 18274. 6103. 66.3 2.86 8.3249
199.96 8.1984 16368. 19271. 6096. 66.3 2.7 8.3251
209.96 8.1973 16358. 18262. 6097 . 66.4 2.85 8.3255
219.96 8.1975 16352. 18255. 6897. 66.5 2.94 8.3259
229.96 8.1974 16352. 18262. 6098. 66.5 2.84 8.3260
239.96 8.1970 16349. 10265. 6085. €6.6 2.85 0.3263
249.96 8.1966 16349. 18262. 6088. 66.6 2.84 8.3265
259.96 8.1964 16349. 19268, 6081. 66.7 2.85 8.3268

98
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RHEOLOGY DATA FOR FILE
M38145.827

INITIAL HEIGHT OF BED 282.8 MM
MASS OF PROPELLANT 8.8768 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRIAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = B.84. PRINTING EVERY STEP

6.08 8.4533 88. a3. 4. 2.8 2.13 0.008
a.64 8.4548 92. 74. 17. -8.3 2.12 -0.8313
a.e8 8.4531 82. 71, 11. 8.1 2.89 8.0084
8.12 8.4537 104. 88. 23. -8.1 1.15 -8.0086
8.16 8.4531 172. 1e8. 72. 8.1 1.48 0.0003
8.20 0.4497 536. 242, 293. 1.3 1.43 8.0066
8.24 0.4456 849. 366. 474, 2.8 1.41 0.0148
8.28 0.4397 1151. 500. 652. 4.9 1.44 0.8243
8.32 8.4339 1474. 636. 838. 6.9 1.43 0.0343
8.36 8.4279 1844. 795. 1849, 9.9 1.44 0.8444
0.406 8.4214 2214. 940. 1274, 11.1 1.45 8.08551
8.44 0.4154 2608. 1137. 1471. 13.1 1.45 0.8648
8.48 8.4994 2068. 1318. 1742, 15.0 1.44 8.8743
8.52 0.4827 3514. 1534. 1988. 17.1 1.48 0.0847
8.56 8.3967 3974. 1789. 2265. 19.0 1.47 8.0939
0.60 0.39008 4464. 1928. 2537. 21.8 1.50 0.1038
@8.64 8.3839 4959. 2131. 2828. 22.7 1.51 B.1126
8.68 8.3765 5462. 2365. 3096. 24.9 1.56 0.1232
a.72 8.3711 5981. 2564. 3397. 26.4 1.55 8.1387
.76 8.3649 6538. 2835. 3ve2. 28.1 1.57 0.1392
a.e8 a.3584 7069. 3076. 3992. 29.9 1.68 8.1479
9.84 8.3522 7608. 3331. 4269. 31.5 1.62 8.1568
0.88 8.3456 8158. 3575. 4575. 33.2 1.66 8. 1646
8.92 8.3410 8700. 3819. 4881. 34.4 1.65 0.1784
0.96 8.3349 9219. 4079. 5148. 35.9 1.63 8.1780
1.08 8.3290 9725. 4324. S54a1. 37.4 1.72 0.1852
1.84 8.3248 18260. 4555. S57e5. 38.4 1.72 8.1984
1.88 8.3198 10767. 4825, 5941. 39.8 1.74 8.1972
1.12 0.3139 11232. 5054. 6179. 41.0 1.7v8 0.2832
PRINTING EVERY 18 STEPS

1.16 0.3183 11708, 5266. 6442. 41.9 1.78 8.2074
1.56 8.2754 14828. €834. 7994, 49.6 1.97 8.2456
1.96 8.2589 15861. 7425. 8436. 53.0 2.00 08.2623
2.36 8.2480 16281. 7729, 8473. 55.1 2.86 8.2730
2.76 8.2414 16364. 7878. 8486. 56.4 2.85 8.2793
3.16 8.2370 16466. 8027. 8439, 57.3 2.08 8.2835
3.56 0.2336 16513, 8t1e. 8493. 57.9 2.06 8.2666
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RHEOLOGY DATA FOR FILE

M30145.827
TIME POROSITY AVERAGE AVERAGE RESISTIVE  RYERAGE olL SN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE IMOVED

S - N N N MM MPA -
3.96 8.22%4 16543. B224. 8319. 58.7 2.89 8.2985
4.36 0.2268 16565. 8288. B278. 59.2 2.09 8.2929
4.76 8.2240 16608. 8351. B8248. 59.7 2.11 8.2955
. 5.16 a8.2227 16616. 8386. 8230. 59.9 2.07 B.2967
5.56 8.2288 16619. 8433. 8185. 68.3 2.09 0.2384
5.96 8.2188 16638. 8506. 8124. €0.6 2.11 8.3802
. 6.36 8.2185 16675. 8534. 8140. 68.7 2.89 8.3085
6.76 a.2159 16671. 8589. 8082. 61.1 2.10 8.30628
7.16 8.2147 16693. 8620. 8872. 6l1.4 2.10 8.3038
7.56 0.2133 16677. 8652, 8@2S. 61.6 2.10 8.3351
7.96 8.2129 16699. 8672. 8028. 61.7 2.08 8.3854
8.36 8.2125 16696. 8687. 80089. 61.8 2.08 8.3058
8.76 8.2185 16696. 8ra2. 7974. 62.1 2.10 8.3675
9.16 8.2101 16724, 8757. 7967. 62.2 2.89 8.3073
9.56 8.2877 167185. 877@. 7945. 62.6 2.11 8.3100
9.96 8.2875 16788. 8865. 7903. 62.6 2.18 8.3182

DELTAT = 1.88. PRINTING EVERY 10 STEPS

19.96 8.1945 16817. g182. 7635. 64.9 2.13 8.3213
29.96 8.1867 16845. 9398. 7446. 66.2 2.13 8.3278
39.96 a.1811 16888. 9528. 7352. 67.1 2.13 8.3324
49.96 a.1790 16898. 9611. 7279. 67.5 2.89 08.3341
59.96 8.17608 16898. 9693. 7205. 68.8 2.10 8.3366
69.96 0.1721 16877. 9738. 7139, 68.6 2.11 8.3397
79.96 8.1708 16839. 9779. 70608. 68.9 2.12 8.3413
89.96 8.1691 16876. 9826. 7850. 69.1 2.11 8.3428
99.96 8.1678 16827. 9828. 7687. 69.3 2.88 8.3431
189.96 8.1670 16883. 9846. 6963. 69.4 2.89 a.3437
119.96 8.1644 16771. 9865. 6906. 69.8 2.11 0.3458
129.96 8.1637 16758. 9855. 6895. 69.9 2.18 0.3463
139.96 8.1638 16738. 9871. 6859. 69.9 2.89 8.3463
149.96 0.1631 16687. 9874, 6813. 78.0 2.08 8.3468
159.96 8.1625 16681. 9865. 6817. ve.1 2.06 8.3472
169.96 8.1682 16631. 9865. 6766. 78.5 2.89 8.3498
179.96 8.1599 16610. 9861. 6748. 70.5 2.7 8.3493
189.96 8.1601 16578. 9871. 6707. 78.5 2.89 8.3491
199.96 8.1587 16578. $858. 6729. 0.7 2.87 8.3582
209.96 8.1586 16571. 9887 . 6684. 78.7 2.88 8.3582
. 219.96 8.1580 16575. 9908. 667S. 78.8 2.09 8.35087
229.96 B.15?5 16558. 9903. 6656. 78.9 2.989 8.3511
239.96 8.15?73 16579. 9887. 6691. 8.9 2.086 8.3513
. 249.96 8.1575 16594, 9909. 6685. 78.9 2.08 8.3511
259.96 8.1562 16600, 9937. 6662. ’1.1 2.89 8.3521
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RHEOLOGY DATR FOR FILE
M38145.828

INITIAL HEIGHT OF BED 285.8 MM
MASS OF PROPELLANT 8.8773 KG

TIME POROSITY AVERAGE  AVERAGE RESISTIVE  AYERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTRT = 8.84. PRINTING EVERY STEP

0.008 8.4627 202. 67. 135. 0.9 4.17 8.0208
a.04 8.4626 199, 70. 129. 8.1 4.18 0.8203
0.08 B.4628 196. 64. 132. ~-8.0 4.16 -0,p082
8.12 0.4620 364. 188. 256. 8.3 2.57 8.8013
8.16 8.4556 896. 362. S534. 2.7 2.99 8.08131
8.20 8.4459 1461, 622. 839. 6.2 3.83 0.8383
8.24 0.4358 2092, 889. 1204. 9.8 3.983 8.0478
8.28 8.4251 2838. 1223. 1616, 13.5 3.85 B.8655
8.32 0.4137 3656. 1578. 2878. 17.2 3.85 8.8837
8.36 8.40824 4542, 1971. 2570. 20.8 3.87 8.1009
0.40 0.3965 3542. 2426. 3117, 24.4 3.10 8.1184
8.44 0.3786 6627. 2911. 3716. 27.9 3.12 8.1354
8.48 0.3670 7796, 3426. 4370. 31.1 3.16 8.1512
a.52 @.3549 9039. 3975. 5064. 34.4 3.20 8.1672
0.56 8.3428 18369. 4562. 5887. 37.6 3.24 8.1825
8.60 0.33089 11?77, 5187. €590. 48.8 3.28 8.1971
0.64 8.3191 13241. 5831. 7418. 43.4 3.33 8.2109
0.68 8.3081 14742, 6498. 8244. 46.8 3.38 8.2235
8.72 B.2963 16263. 7164. 9098. 48.7 3.42 8.2365
8.76 8.2855 17761. 7828. 9933. 51.0 3.46 0.2480
3.80 0.2749 19262. 847z, 18798. 53.3 3.52 8.2598
0.84 0.2647 20757. 9107. 11650. 55.4 3.57 8.2693
6.88 8.2556 22177. 9713. 12464. 57.3 3.61 8.2783
0.92 0.2459 23526. 18288. 13238. 59.2 3.66 0.2875
0.96 8.2377 24779, 18824, 13954, €0.7 3.71 8.2952
1.06 0.2300 259084. 11291. 14613. 62.2 3.75 8.3022
1.84 8.2226 26911, 11713. 15198. 63.6 3.88 8.3889
1.08 8.2163 27790. 12881. 15789. 64.7 3.83 0.3144
1.12 0.2101 21561, 12395. 16166. 65.8 3.86 9.3199

PRINTING EVERY 18 STEPS

1.16 8.2048 29214. 12668. 16545. 66.8 3.88 8.3244
1.56 8.1722 31868. 13928. 17940, 72.2 4.85 8.3518
1.96 8.1574 32396. 14366. 18930. 74.6 4.06 0.3624
2.36 8.1484 32629. 14684. 17945, 76.8 4.11 0.3691
2.76 8.1422 32751, 14916. 17835. 76.9 4.11 8.3737
3.16 2.1369 32835. 15115. 17719. 7.7 4.12 0.3775
3.56 8.1330 32912. 15306. 17606. 78.3 4.18 8.3883
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RHEOLOGY DATR FOR FILE

M38145.828
TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL §TRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
S - N N N MM MPA -
3.96 8.1295 32974. 15468. 17587, 78.8 4.13 9.3828
4.36 8.1264 33021. 15628. 17401, 79.2 4.15 8.3850
4.76 0.1235 33@62. 15760. 17382, 79.6 4.15 8.3970
5.16 0.1209 33099. 15893. 17286, £0.8 4.17 p.33€8
5.56 8.1191 33124. 16014, 17118, 80.3 4.15 8.3381
5.96 08.1171 33143. 16118. 17825. 88.6 4.15 8.3915
6.36 8.1151 33164. 16223. 16941. ge.s 4.14 0.3929
6.76 8.1137 33182. 16328. 16855. 81.8 4.17 8.3938
7.16 8.111? 33284. 16416. 16788. 81.3 4,15 0.3951
7.56 8.1185 33220. 16509. 16711. 81.5 4.18 8.3360
7.96 0.1092 33226. 16585. 16641. 81.7 4.17 8.3363
8.36 8.1060 33242. 16671. 16571. 81.8 4.18 0.3977
8.76 a.1069 33254. 16738. 16517. 82.0 4.16 0.3984
9.16 8.1857 33270. 16807. 16462, 82.1 4.17 8.3992
9.56 8.10845 33273. 16871. 16492. 82.3 4,17 0.4008
9.96 0.10833 33254. 16931. 16323. 82.5 4.18 8.40088

DELTAT = 1.88, PRINTING EVERY 18 STEPS

19.96 8.0882 33270. 17874. 15396. 84.5 4.29 2.4107
29.96 8.8788 3329S. 18477. 14818. 85.8 4.20 B.4167
39.96 8.8731 333e4. 18888. 14424, 86.5 4.17 0.4203
49.96 0.8686 33313. 19181. 14132. 87.1 4.17 B.4231
59.96 9.9658 33328. 19413. 139087. 87.5 4.18 0.4254
69.96 0.8622 33325. 19600. 137235, 7.9 4.18 B8.4271
79.96 0.8599 33329. 19750, 13579. 88.2 4.18 0.4285
89.96 0.08578 33323. 19879. 13443. 88.4 4.20 0.4298
99.96 8.8552 3331e. 20000. 13315. 88.8 4.19 8.4313
189.96 8.8537 33325. 200899, 13226. 89.8 4.28 0.4323
119.96 8.8534 33348. 20184, 13163. 89.0 4.16 0.4324
129.96 0.08504 33344, 20254, 13894, 89.4 4.26 0.4342
139.96 08.0518 33333. 28308. 13025. 89.2 4.18 0.4334
149.96 8.849?7 33327. 20371, 12956. 89.4 4.20 0.4346
159.96 8.848? 33325. 20426. 12899. 89.6 4.18 8.4352
169.96 8.84?5 33364. 20485. 12879. 89.7 4.19 8.4359
179.96 8.8465 33376. 28533. 12842, 89.8 4.18 P.4366
189.96 8.8458 33345. 20578. 12767. 90.9 4.20 8.4374
199.96 8.8459 33374. 20590. 12783. 89.9 4.19 8.4369
209.96 8.08441 33371. 20626. 12745. 98.1 4.18 0.4380
219.96 8.8427 33394 20673. 12721. 90.3 4.18 0.4387
229.96 8.0431 33413. 20686. 12727. 98.2 4.17 8.4385
239.96 8.8417 33419. 20727 12692. 99.4 4.24 8.4394
249.96 8.8419 33435. 20749. 12686. 98.4 4.18 8.4392
259.96 B.8414 33435. 20774. 12660. 90.4 4.17 0.4395
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RHEOLOGY DATR FOR FILE
M30145.029

INITIAL HEIGHT OF BED 211.3 MM
MASS OF PROPELLANT 8.8753 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oI STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 8.84. PRINTING EVERY STEP

8.80 8.4781 167. 136. 31. 0.8 6.18 @.0300
0.84 8.4783 177. 127. 50. -8.1 6.13 -0.0304 .
6.98 8.4784 183. 13a. 53. -8.1 6.14 -0.0305
8.12 8.4785 183. 123. 60. -8.2 4.2 -9.0008
a.16 0.4784 217. 130. 88. -8.1 4,58 -8.0985
a.28 8.4773 540. 260. 280. 8.3 4.58 8.8015
8.24 8.4749 925. 425. S08. 1.3 4.56 0.0850
8.28 8.4715 1389. 663. 726. 2.6 4.52 g.8124
8.32 8.4651 1864. 898. 966. 5.1 4.52 0.8243
8.36 8.4566 2498. 1225. 1273. 8.4 4.52 0.8395
0.48 8.4472 3232. 1619. 1613. 11.8 4.52 9.8559
08.44 0.4362 4@95. 2101. 1994, 15.7 4.56 8.8743
8.48 0.4247 S112. 2634. 2478. 19.6 4.58 0.0928
.52 8.4125 6256. 3244. 3012. 23.6 4.63 e.111¢
8.56 9.3984 7563. 3965. 33599. 20.9 4.68 9.1325
08.60 0.3853 90846. ar4z2. 4304. 31.9 4.69 8.1589
8.64 8.3711 18783. 5666. 537. 35.9 4.72 8.1701
B.68 8.3559 12580. 6707. 5874. 48.1 4.77 9.1897
a.72 9.3415 14666. 7878. 6788. 43.8 4.82 8.20875
a.76 8.3262 16916. 9125. 7790. a7, 4.89 8.2254
0.80 8.3110 19459. 18541. 8917. 51.2 4.97 8.2425
08.84 0.2966 22165. 120849. 18116. 54.5 5.96 0.2580
a.e8 a.2004 24900. 13546. 11353. 58.1 5.16 0.2747
e8.92 9.2672 27641, 14975. 12666. 8.8 5.23 0.2878
8.96 8.2526 38401. 16387. 14814, 63.8 5.33 p.3016
1.80 8.2410 33a890. 17736. 15354. 66.98 5.38 8.3124
1.04 8.2291 356180. 19816. 16594. 68.3 S.46 9.3230
1.88 a8.2186 37923. 28171, 17?52, 70.2 5.52 8.3321
1.12 p.2100 39968. 21212, 18756. 71.7 5.61 6.3393
PRINTiING EVERY 18 STEPS

1.16 6.1995 41686. 22066. 19620. 73.5 5.69 8.3480
1.56 8.1572 47535. 24988. 22547 88.5 5.93 8.3807
1.96 8.1426 48253. 25338. 22915, 82.7 6.00 9.3913 °
2.36 8.1350 48396. 254635. 22931. 83.8 6.082 9.3967
2.76 8.1297 48592, 25611. 22981. 84.6 6.04 8.4803
3.16 9.1237 48738. 25763. 22975. 85.5 6.07 0.4044 .
3.56 8.1226 48868. 25887 . 22982. 85.6 6.89 9.4952
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RHEQLOGY DATA FOR FILE

M38145.829

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AYERAGE ol €TIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
S - N N N Ly MPA -

3.96 B.1181 48971. 26011. 22960. 86.3 6.10 8.4282
4.36 8.1167 49086. 26151. 22935. 86.5 6.89 8.4991
4.76 8.1144 49129. 26242. 22887. 86.8 6.08 8.4186
: 5.16 0.1117 49182. 26344, 22338. 87.2 6.15 B.4125
5.56 8.1182 49229, 26417. 22812, 87.4 6.15 0.4134
5.96 g8.1182 49288. 26528. 22759. 8r.4 6.16 8.4134
6.36 8. 1880 49232. 26572. 22659. 87.7 6.16 8.4149
6.76 8.1872 49331. 26652. 22679. 87.8 6.11 8.4154
7.16 0.1852 49359. 26725. 22635. 88.1 6.16 8.4167
7.56 0.1051 49375. 26785. 22590. 38.1 6.14 B.4168
7.96 0.1630 49365. 26855. 2251@. 88.4 6.14 B.4182
8.36 0.1023 49396. 26928. 22468. 88.5 6.19 0.4186
8.76 8.1021 49381. 26960. 22421, 8.5 6.13 8.4188
9.16 8.1004 49390. 27023. 22367. 88.7 6.15 8.4198
9.56 B8.1017 49406. 27077. 22329. 88.6 6.14 8.415@
9.96 0.89%8 49390. 27115, 22275. 88.9 6.14 8.4287

DELTAT = 1.88, PRINTING EVERY 18 STEPS
19.96 9.08899 49388. 27875. 21513, 90.1 6.15 0.4265
29.96 0.0830 49387 . 28407 . 20988. 91.1 6.18 0.4308
39.%6 8.0808 49384. 28741, 20644. 81.3 6.15 8.4322
49.96 8.8773 49388. 29028. 20368. 91.8 6.14 8.4343
59.96 78.8739 49381. 29242. 28139, 92.2 6.14 8.4365
69.96 0.8736 49363. 29385. 19978. 92.3 6.17 B.4366
79.96 0.6700 49360. 29557. 19883. 92.7 6.17 B.4388
89.96 0.8687 49359. 29676. 19683. 92.9 6.10 0.4396
99.96 @.0681 49355. 29794, 19562. 93.8 6.14 8.4480
189.96 8.8671 49345. 29864. 19481, 93.1 6.11 8.4486
119.96 0.0663 49342, 29968. 19382, 93.2 6.12 8.4410
129.96 0.0658 49357 . 36049, 19308. 93.3 6.16 8.4413
139.96 0.8641 49338. 36124. 19214, 93.5 6.17 0.4423
149.96 0.8627 49338. 38197. 19140. 93.7 6.08 8.4431
159.96 0.08633 49335. 30232. 19103. 93.6 6.11 0.4428
169.96 0.8620 49319, 30299. 19020. 93.8 6.10 8.4436
179.96 8.8617 49322. 30356. 18966. 93.8 6.17 0.4437
189.96 8.08686 49326. 38395. 18931. 93.9 €.18 8.4444
199.96 0.08599 49329, 32458, 18871. 94.08 6.09 B8.4448
. 209.96 9.8682 49334, 305085. 186829. 94.8 6.11 0.4447
219.96 8.06083 49317. 385e5. 18811. 94.0 6.12 8.4446
229.96 8.8597 49335, 30572. 18763. 94.8 6.12 8.4450
239.96 8.8588 49322. 30608. 18r22. 94.2 6.14 8.4455
. 249.96 0.0589 49326. 30620. 18707, 94.1 6.14 8.4454
259.96 8.8595 49351. 30664. 18687. 94.1 6.11 0.4450
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RHEOLOGY DRTAR FOR FILE
M38145.038

INITIAL HEIGHT OF BED 209.8 MM
MASS OF PROPELLANT 8.8757 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AYERAGE oIL STRPAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED
S - N N N MM MPR -

DELTRT = 0.84, PRINTING EVERY STEP

8.80  9.4741 112. 105. 8. 0.0 6.12  ©.0380
8.64  B.4740 138. 118. 20. 9.0 6.12  9.8791
0.88  B8.4741 138. 114. 24, -8.0 6.89 -9.0291
8.12  8.4737 149, 124. 16. 8.1 4.82  9.8097
8.16  0.4735 191. 108. 83. 9.3 4.54 09.0013
9.28  B.4717 583. 280. 303. 1.8 4.54  9.9B46
f.24  B.4675 961. 496. 466. 2.6 4.55  9.9123
6.28  0.4623 1400. 718. 682. 4.6 4.53 9.0219
0.32  0.4548 1906. 1816. 889. 7.4 4.56  B.9354
0.36  0.4467 2580. 1388. 1193, 19. 4 4.57  B8.8496
0.48  9.4379 3447, 1873. 1575, 13.5 4.680  0.9644
9.44  9.4273 4445, 2448. 1997. 17.2 4.59  9.8818
9.48  B8.4161 5592. 3105. 2488. 28.9 4.64  9.8994
0.52  0.4048 6962. 3930. 3032. 24.4 4.66  B8.1165
8.56  0.3923 8601. 4942, 3659, 28.2 4.71  ©.1346
0.66  0.3807 18407, 5987 . 4420, 31.7 4.72  9.1589
.64  B.3664 12393. 7132. 5260. 35.7 4.84 8.1700
8.68  9.3541 14581. 8377. 6204, 39.0 4.88  9.1858
9.72  9.3483 16899, 9655. 7244. 42.6 4.95  9.2028
8.76  0.3280 19439. 11061. g378. 45.6 5.81  B.2175
.86  8.3153  22025. 12464, 9560, 48.7 5.8  9.2319
9.84  0.3817  24654. 13861. 19793. 51.8 5.16  0.2469
6.88  ©.2899  27314. 15251. 12063. 54.4 5.24  D.2594
8.92  8.2771 29948, 16612. 13328. 57.2 5.34  8.2725
9.96  D.266@  32483. 17899. 14584, 59.5 5.43  9.2835
1.8 8.2559 34879, 19998. 15781. 61.5 5.50  B.2933
1.84  ©.2479  37089. 20187, 16982. 63.1 5.54  8.3807
1.88  9.2385  39@62. 21187. 17875. 64.9 5.62 08.3994
1.12 9.2389  40794. 22019. 18775. 66.4 5.66  0.3162
PRINTING EVERY 18 STEPS ’
1.16  0.2248  42264. 22694. 19578, 67.5 5.71 9.3216
1.56 8.1917  47106. 24659. 22447, 73.3 5.91 8.3494
1.96 B.1794  47736. 24792. 22944, 75.4 5.98  ©.3592
2.36  8.1730  47964. 24801. 23162. 76.4 6.81  8.3641
2.76  0.1673  48050. 24801. 23249, 77.3 6.04  ©.3685
3.16 0.1647  48226. 24862. 23363, 7.7 6.82 B.3794
3.56 B.1625  48353. 249903. 23449, 78.1 6.04  9.3721
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RHEOLOGY DATA FOR FILE

POROSITY  AVERAGE
UPPER
FORCE
- N
9.1594 48454.
8.1581 48561.
8.1577 4B626 .
0.1550 48687.
8.1549 48725.
8.1526 48743.
8.1518 48763.
0.1514 48787 .
8.1499 48803 .
d.1493 48793.
0.1483 48837 .
8.1481 48868.
8.1480 48865.
9.1461 48838.
8. 1467 48868.
8.1457 48871.

DELTAT = 1.88.

19.96
29.96
39.96
49.96
59.96
69.96
79.96
89.96
99.96
189.96
119.96
129.96
139.96
149.96
159.96
169.96
179.96
189.96
199.96
289.96
219.96
229.96
239.96
249.96
259.96

0.1364
6.1321
p.1286
8.1274
8.1255
0.1223
8.1213
8.1197
f.1182
8.1176
8.1166
8.1171
0.1160
8.1156
8.1149
8.1143
8.1135
8.1128
8.1128
8.1128
8.112¢
8.1117
8.1114
8.1117
8.1117

M28145.838

AVERAGE RESISTIVE
LOWER
FORCE

N

24966.
25018.
25855.
25119,
25150.
25176.
25189.
25230.
25246.
25278,
25319.
25351.
25357.
25368.
254@8.
25427 .

FORCE
N

23488.
23543,
23571,
23568.
23575.
23567.
23574.
23557.
23557,
23516.
23518.
23517,
23588,
23477.
23461.
23445,

PRINTING EVERY 10 STEPS

48834.
48848 .
48824.
48837 .
48834.
48006.
48825.
48838.
48809.
48800.
48815.
48803.
48803.
48822.
48838.
48812,
48886.
48812.
48814.
48816.
48822.
48821.
48822.
48819.
48822.

25828.
26227.
26525.
26811.
2v03a.
27220,
2738e8.
27553,
27664.
27782.
27915,
28011.
28093.
28198,
28299.
28366.
28428,
28502.
28572.
28614,
28687.
28737.
28778.
28829.
28886.

110

23014,
22613.
22299.
22026.
21804.
21585.
21437.
21277.
21145,
21818.
20900,
20793.
20718.
20624.
20531.
28446,
20387.
20318,
20242.
20282.
20135.
20084.
20043.
19998.
1993S.

AVERAGE
DISTANCE
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MM
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Ncleey
.3794
. 3800
. 3383
.3814
.3ul8
. 3826
.3827
.3828
.3842
. 3837
.3844

.391¢2
.3948
.3965
.3973
.3986
.4009
.4815
. 4826
.4837
.4040
.4047
.4B4a3
.4051
.4054
. 4058
.4062
.4968
.4073
.4873
.4873
.4073
.4080
.4882
.4088
.40808
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RHEOLOGY DATA FOR FILE
M3865.0831

INITIAL HEIGHT OF BED 196.8 MM
MASS OF PROPELLANT 8.8778 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oI STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -
DELTAT = 8.84, PRINTING EVERY STEP

a.a0 @.4378 1z, 296. ~179. 8.0 2.13 ©.0388
8.84 0.4376 123. 296. -173. 8.1 2.14 0.08203
8.88 8.4376 123. 286. -163. 8.1 2.03 8.0203
a.12 8.4376 127. 286, -159. 0.0 1.84 0.0802
a.te 0.4378 137. 288, -143. -0.0 1.17 -0.0081
0.20 8.4377 135. 320. -184. e.a 1.19 0.0001
0.24 8.4376 143, 343. -198. 8.0 1.18 8.00862
8.28 8.4376 148. 346. -198. 8.a 1.17 0.66802
8.32 8.4375 157. 346. -188. 8.1 1.17 0.0084
8.36 8.4378 173. 346. ~-173. -B.0 1.15 -B.e88!
8.48 08.4377 179. 355. -176. e.o 1.16 0.8001
0.44 8.4375 189. 358. ~-169. 8.1 1.15 0.8004
0.48 8.4375 201. 364. ~-163. 8.1 1.15 9.0004
8.52 6.4376 207. 374. -167. n.1 1.15 B8.0803
8.56 8.4375 220. 367. -148. 8.1 1.15 0.8004
0.60 0.4376 226. 377. -152. 0.9 1.15 0.8002
0.64 8.4375 244. 387. -142, 8.1 1.15 6.0004
0.68 8.4375 272. 399. -127. 8.1 1.15 8.0004
8.72 8.4374 384, 418, -114, 8.1 1.15 B.8006
8.76 B.4373 341. 438. -97. 0.1 1.1 9.0087
0.80 8.4374 375. 450. -75. 8.1 1.16 0.F 306
0.84 0.4372 418. ar3. ~-54. 8.2 1.15 0.ud10
0.88 8.4372 453. 495. -42. f.2 1.16 0.0010
8.92 8.4378 493, S11. ~-17. 8.2 1.16 8.6013
8.96 8.4369 540. 529. 10. 0.3 1.16 8.08815
1.80 8.4371 586. 558. 28. 8.2 1.16 0.0011
1.84 8.4368 633. 577. S6. 8.3 1.16 a.0e17
1.88 8.4368 683. 616. 67. 8.4 1.16 6.0018
t.12 0.4366 745. 651. 93. 0.4 1.17 0.0021
PRINTING EVERY 18 STEPS

1.16 0.4365 aat. 676. 125. 8.4 1.17 0.00822
1.56 8.4352 1680. 1220. 453. 8.9 1.21 B.8045
1.96 8.4317 376e8. 2564. 1204. 2.1 1.30 0.8106
2.36 8.4225 8652. 5966. 2686. 5.2 1.56 0.0265
2.76 8.4157 14639. 9713. 492¢6. 7.4 1.94 B8.8377
3.16 8.4114 16885, 11195. 4810. 8.8 2.04 0.8449
3.56 0.4187 16273. 11395. 4877. 9.9 2.06 0.8459
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RHEOLOGY DATA FOR FILE

POROSITY  AVERAGE
UPPER
FORCE
- N
8.4103 16448.
9.41082 16505.
f.4A99 16558.
0.4098 16595.
8.4097 16627.
8.40895 16655.
8.40895 16673.
0.4093 16701.
9.40892 16711,
0.4091 16704.
8.4091 16781,
0.4890 16664.
8.4889 16639,
8.4088 16638.
8.4888 16642,
09.4886  16645.

DELTAT = .89,

13.
29.
39.
49.
59.
69.
79.
89.
99.
189.
113.
129.
139.
149.
159.
169.
179.
" 188.
199.
289,
219.
229.
239.
243.
259.

96
96
96
96
96
96
96
96
96
96
96
96
96
96
96
96

. 4880
.40876
.4873
.40970
. 4867
.4667
. 4066
. 4065
.4864
. 4862
.4862
. 4060
. 4860
.4859
. 4858
. 4858
.4858
. 4855
. 4854
. 4054
.4857
.4853
. 4848
.4850
. 4850

OO0 EIOOIIERDOD®

PRINTING EVERY 18 STEPS

16714.
16742.
16760.
16742.
16742.
16726.
16781.
16689,
16689.
16676,
16664.
16661.
16667,
16655,
16658.
16658.
16664.
16655.
166585.
16664.
16635,
16655.
16667.
16664.
16661.

N

11491.
11539.
11580.
11669,
11621.

11647.
11663.

l1ie82.
116935,
11718.
11726.
11738.

11733.
11733.
11736.
11739.

11738,
11878.
12827.
12036.
12815.

12026.
11976.
11928.
11947.
11819,
11896.

11801.
11791.
11802.
11778.
11772,
117880.
11776.
11786.
11793,
11780.
11752.
11748.
11748.

M3865.031

113

AVERAGE RESISTIVE
LOWER
FORCE

FORCE

N

4949,
4967 .
4978.
4987.
588s.
58e8.
5811.
5019.
S5916.
4994,
4875,
4935.
4967 .
4897 .
4906.
49086.

4914,
4872.
4733.
4706.
4726,
4700.
4725,
4768.
4r42.
4757 .
4767 .
4860.
4876.
4852.
4879.
4886.
4884,
4879.
4869.
4871.
4875.
4889.
4915.
4916.
4913.

AVERAGE
DISTANCE
MOVED

MM

L WA WWIWIWWWWW WYL WLD

oIL

PRESSUFIE

MPA

2.08
2.08
2.89
2.10
2.10
2.10
2.10
2.10
2.10
2.10
2.18
2.11
2.11
2.11
2.11
2.11

2.12
2.13
2.12
2.13
2.13
2.13
2.12
2.12
2.12
2.13
2.13
2.12
2.12
2.12
2.12
2.12

2.11

2.12
2.11
2.12
2.11
2.11
2.12
2.12
2.12

STRIIN

8.8465
8.08468
8.8472
6.3474
0.0847c
6.0478
B.8479
8.0481
8.0483
0.06484
B8.8486
0.0487
8.0488
0.8489
B.84908
0.8492

8.0503
8.0509
8.8514
8.0519
9.8523
B.8523
9.0526
08.0527
8.0529
9.8531
9.08532
8.08534
8.08535
0.8537
08.0538
0.8538
9.9538
?.08543
8.8545
0.8545
8.85408
8.8546
8.08553
8.8558
0.6551




...............................................................................................................................................
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RHEOLOGY DATA FOR FILE
M3865.832

INITIAL HEIGHT OF BED 196.2 MM
MASS OF PROPELLANT 8.8778 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL STRAIN
UPPER LOWER FORCE DISTAMCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 8.84. PRINTING EVERY STEP

0.00 8.4363 82. 185. -183. 0.9 2.13 6.0200
B.04 0.4363 8l. 182. -100. -08.0 2.13 -8.0882
8.88 8.4362 81. 185. -183. 8.8 2.87 8.0001
8.12 8.4362 78. 185, -106. 8.8 1.81 B.0001
0.16 0.4363 8l. 188. -186. -8.8 1.19 -@.08al
9.20 B.4362 116. 207. -91. 0.0 1.20 0.0001
0.24 8.4360 364. 359. 5. 8.1 1.20 8.080885
0.28 0.4352 8s58. 645. 213. 8.4 1.22 0.0018
a.32 8.4338 1657. 1188. 469. 8.8 1.25 8.8043
8.36 6.4319 2847. 2115. 733. 1.5 1.30 8.8077
8.49 8.4289 4414, 3358. 1855. 2.5 1.38 8.8123
8.44 8.4258 6278. 4809. 1469. 3.6 1.47 8.0182
0.48 B.4226 8419, 6459. 1968. 4.7 1.58 0.8237
.52 0.4196 18417. 86820. 2397. 5.6 1.68 0.8286
8.56 0.4173 12113. 9350. 2764. 6.4 1.78 0.8325
0.60 0.4150 13316. 18358. 2957. 7.1 1.84 8.8363
.64 9.4136 14462, 11181. 3281. 7.6 1.92 0.8387
0.68 8.4122 15400. 11872. 3528. 8.9 1.99 a.a4a9
a.72 8.4114 15932. 12301. 3631. 8.3 2.83 0.0422
0.76 0.4110 16233. 12558. 3675. 8.4. 2.85 8.8429
6.86 8.4104 16407 . 12723. 3664. 8.6 2.05 0.8438
0.84 8.4182 16531. 12848. 3691. 8.7 2.7 8.8442
0.68 B.4099 16625. 12919. 3705. 8.8 2.87 8.8446
8.92 8.4896 16696. 12980. 3716. 8.9 2.88 B8.8452
8.96 0.4896 16727. 13021. 3706. 8.9 2.88 8.8451
1.00 B.4992 16765. 130580. 3715. 9.9 2.88 8.8457
1.84 0.4092 16789. 13875. 3715. 9.9 2.89 8.0457
1.e8 0.4a508 16814, 13104. 3711, 9.0 2.89 8.8461
1.12 0.4086 16836. 13t16. 3720. 9.2 2.09 0.8467

PRINTING EVERY 18 STEPS

1.16 8.4089 16857. 13138. 3719. 9.1 2.10 8.8463
1.56 0.4081 16945, 13214. 3730. 9.3 2.10 8.8475
1.96 a.4a76 16960. 13178. 3790, 9.5 2.19 9.0483
2.36 8.4072 16991. 13234. 3738. 9.6 2.11 0.8450
2.76 8.4078 17808. 13243. 3757. 9.7 2.11 0.8494
3.16 8.4868 17004. 13256. 3748. 9.7 2.11 0.8496
3.56 8.4066 17018. 13266. 3744, 9.8 2.11 0.9568

115




RHEOLOGY DATA FOR FILE

M3865.832
TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVEPAGE ot STRIIN
UPPER LOWER FORCE DISTAMTE  PRESSURE
FORCE FORCE MOVED
S - N N N Ly MPA -
3.96 8.4864 17022, 13278. 3744. 9.9 2.11 8.0583
4.36 8.4863 t1reeq. 13278. 3726. 9.9 2.11 B.08S85
4.76 0.40861 16994. 13278. 3716, 10.9 2.11 0.8508
S5.16 0.4060 17026. 13288. 3738, 16.09 2.11 9.0210
5.56 0.4858 17822. 13291. 3732, 1.1 2.11 B8.0312
5.96 8.4857 trale. 13294. 3ra2. 18.1 2.11 B8.8514
6.36 9.4857 178a4. 13294. 3710. 18.1 2.12 8.8514
6.76 8.4856 16991. 13281. 3rl1a. 18.1 2.14 8.8515
7.16 0.40854 16982. 13274. 37e8. 18.2 2.15 8.8518
7.56 0.46855 16976. 13274. 3rol. 10.2 2.14 B8.0317
7.96 8.40854 16982. 13275. 3797. 18.2 2.12 0.68520
8.36 8.49854 16982. 13278. 3704. 18.2 2.11 8.8520
8.76 B.40852 16982. 13278. 3704. 18.2 2.11 8.60522
9.16 8.4852 16982. 13281. 3vet. 18.2 2.12 8.8522
9.56 8.4852 16988. 13278S. 3713. 18.3 2.12 0.0523
9.96 0.4858 16982. 13281. 3781. 18.3 2.12 8.8525
DELTAT = 1.88., PRINTING EVERY 18 STEPS
19.96 8.4841 16978, 13278. 3692. 18.6 2.15 8.8539
29.96 9.4836 16985. 13275. 3714. 18.8 2.15 8.8548
39.96 0.4930 i7eat. 13278. 3722. 18.9 2.15 8.08557
49,96 0.4a27 16988. 13268. 3r2a. 11.9 2.16 8.08562
59.96 0.4823 16976. 13262. 3714. 11.1 2.15 8.8568
€9.96 0.49820 16957. 13249. 3v0es8. 11.2 2.15 0.8573
79.96 8.4817 16929. 13238. 3689. 11.3 2.15 8.0578
89.96 8.4016 16920. 13211. 3709. 11.4 2.15 2.8579
99.96 0.4015 16981, 13198. 3703. 11.4 2.15 9.0581
189.96 0.40912 16886. 13180. 3706. 11.5 2.15 0.8585
119.96 0.4009 16892. 13221. 3671. 11.6 2.15 9.8598
129.96 8.40087 16858. 13268. 3650, 11.6 2.14 0.8593
139.96 0.4805 16848, 13199. 3650. 11.7 2.14 8.8597
149.96 8.4004 16839. 13189. 3650. 11.7 2.13 0.8599
159.96 0.4983 16839. 13176. 3663. 11.8 2.14 0.0600
169.96 0.4008 16836. 13167, 3669. 11.8 2.13 8.08604
179.96 0.4000 16833. 13158. 367S. 11.8 2.15 8.08604
189.96 8.3998 16833, 13145, 3688. 11.9 2.14 8.0607
199.96 8.3998 16838. 13141. 3688. 11.9 2.14 8.0608
289.96 8.3998 16833. 13132, 3rel. 11.9 2.14 8.0607
219.96 0.3996 16827. 13126. 3rel. 12.0 2.13 0.0610
229.96 8.3995 16833. 13123. 3719. 12.0 2.14 8.8612
239.96 8.3993 16836. 13113. 3723. 12.1 2.14 8.0616
249.96 8.3992 16833. 13107. 3727. 12.1 2.14 0.08616
259.96 0.3991 16836. 13104. 3732. 12.1 2.14 0.8619
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TIME

S

POROSITY

RHEULOGY DARTA FOR FILE
M3865.033

INITIAL HEIGHT OF BED 194.7 MM

MASS OF PROPELLANT 9.8762 KG

AVERAGE AVERAGE RESISTIVE
UPPER LOWER FORCE
FORCE FORCE

N N N

DELTAT = 8.084, PRINTING EVERY STEP

1.12

PRINTING EVERY 10

1.16
1.56
1.96
2.36
2.76
3.16
3.56

8.4329
8.4329
8.4328
9.4325
8.4281
8.4212
8.4134
8.4855
0.3987
0.3922
8.3878
0.3824
8.3783
8.3752
8.3724
8.3789
8.3695
8.3686
8.3688
8.3674
8.3671
8.3668
0.3662
8.3662
8.3656
8.3656
0.3653
8.3651
8.3652

0.3647
8.3636
8.3629
8.3624
@.36186
8.3615
8.3611

213. 262. -49,
213. 272. -59.
213. 269, -56.
577. 495. 82.
2544, 1993. 352,
5717. 4506. 1211,
7805. 6391. 1414,
18376. 8076. 2300.
14546. 11285. 3341.
17759. 13689. 4070,
21513. 16263. 5259.
22661. 17608. 5853.
25695, 19334. 6361.
2r056. 28537 . 6519.
29298, 21657. 7633.
30536. 22434, 8101.
31204, 22872, 8332.
31542, 23142. 8481.
31769, 23319. B8449.
31947, 23440, 85e7.
32061. 23583. 8558.
32138. 23544, 8595.
3iea?. 23519. 8368.
32149, 23599. 8550.
32270. 23637. 8633.
32288. 23652. 8636.
32307. 23662. 8645.
32332. 23668. 8663.
32350. 23678. 8e72.
STEPS
32360. 23688. 8672.
32456. 23716, 874a.
32496. 23738. 8v58.
32498. 23757. 8?33.
32490, 23773. 8r17.
32506. 23792, 8r14.
32521. 23818. a8rod.

118

AVERAGE
DISTANCE
MOVED
MM

—
(=}
OO NNOAUNUIWN =~ OCAOANDD VN ~DNOUON OO

oIL
PRESSURE

MPA

AhbhadAbALL
OO0 0
ANNADENG

4.07

4.87
4.87
4.08
4.89
4.89
4.18
4.10

STRAIN

el

enee

9.0001

PN DNERIDO®

OO0

.0082
. 0087
.8085
.0282
.0333
.B461.
.0569
. 0669
.B749
.0818
.e8rs
.8924
.0964
.8986
. 1086
.1018
.1827
. 1835
. 1039
. 1945
. 10853
. 1852
. 1860
.1061
. 1865
. 1869
. 1067

. 1873
. 1898
. 1899
. 1186
1114
L1119
. 1123




TIME

wn

VWOUWWVWDONNNOTUNTA U N &L O
~N
o

RHEOLOGY DATA FOR FILE

PORCSITY  AVERAGE
UPPER

FORCE

- N

8.3608 32543.
8.3605 32559.
8.36083 32568.
0.3681 32583.
9.3598 32594.
8.3596 32599.
8.3585 32608.
8.3593 32608.
0.3587 32624.
6.3589 32621.
a.3588 32627.
0.3586 32611.
0.3585 32599.
8.3583 32627.
0.3583 32658.
8.3581 32679.

DELTAT = 1.08.

19.96
29.96
39.96
49.96
59.96
69.96
79.96
89.96
99.96
109.96
119.96
129.96
139.96
149.96
159.96
169.96
179.96
189.96
199.96
209.96
219.96
229.96
239.96
249.96
259.96

0.3563
8.3548
8.3538
8.3529
8.3523
8.3512
8.3512
8.3581
8.3495
8.3491
9.3486
0.3482
8.3479
0.3474
8.3471
8.3468
8.3464
8.3461
8.3458
8.3455
8.3453
0.3449
8.3446
8.3445
8.3441

PRINTING EVERY 19 STEPS

3263a.
32611.
32608.
32599.
32602,
32611.
32605.
32611.
32617,
32615.
32615.
32617.
32614,
32614.
32617.
32617,
32624.
32627 .
32630.
32636.
32639.
32642.
32646.
32645.
32649.

M3865.833
AVERAGE RESISTIVE
LOWER FORCE

FORCE

N N

23837. aree.
23855. 8ra3.
23875. 8693.
23897. 8687.
23916. 8674.
23932. B667.
23948. 8661.
23968. 8648.
23986. 8638.
23986. 863S.
240082. 8625.
24p08. B8604.
24017. 8581.
24827 . 8600.
24846. 8e612.
24065. B8614.

24176.
24218.
24262.
24278.
24303.
24370.
24379.
24430.
24452.
24459.
24468.
2447 1.
24474.
24449.
24455.
24455,
24462.
24468.
24468.
24471.
24471.
24481.
24487 .
24487 .
24493.

119

8454.
8394.
8346.
8321.
8299.
8241.
8226.
8181.
8165.
B156.
8147,
8146.
8140.
8165.
8162.
8162.
8162.
8159.
8le2.
8165.
g8168.
8162.
8153.
8159.
8156.

AYERAGE
DISTANCE
1M0VED

M

22.9
22.8
22.1
22.1
22.2
22.3

OIL

PRESSURE

4.11
4.12
4.11
4.11
4.11
4.12
4.12
4.11
4.12
4.11
4.12
4.12
4.11
4.11
4.11
4.12
4.12
4.12
4.12
4.12
4.11
4.13
4.11
4.13
4.12

STRAIN

8.1128
B.1131
8.1135
6.1137
B8.1141
8.1144
B.1146
08.1149
8.1158
e.1154
8.1156
e.1158
0.11€0
8.1162
8.1162
8.1165

8.1191
8.1211
8.1224
8.1236
8.1244
8.1259
8.1260
8.1274
0.1282
0.1287
8.1295
0.1299
8.1384
8.1311
8.1314
8.1318
8.1324
8.1327
8.1332
B.1335
8.1338
8.1344
8.1347
8.1349
8.1353
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TIME  POROSITY

S -

RHEOLOGY DARTA FOR FILE

M3865.034

INITIAL HEIGHT OF BED 195.6 MM

MASS OF PROPELLANT 8.8755 KG

AVERAGE
UPPER
FORCE

N

AVERAGE RESISTIVE
FORCE

LOWER
FORCE
N

DELTAT = B.84, PRINTING EVERY STEP

a.00 8.4358
0.04 0.4358
e.es 8.4357
a.12 8.4352
e.1s6 8.4299
a.2a 8.4229
0.24 0.4159
0.28 8.4093
0.32 0.4834
8.36 0.3988
0.48 8.3939
0.44 0.3892
a.48 8.3853
B.52 9.3820
8.56 0.3788
B.608 0.3765
0.64 8.3747
.68 0.3734
B.72 8.3725
0.76 8.3715
0.806 0.3768
0.84 0.3708
0.88 0.3695
a.92 8.3694
8.96 8.3686
1.00 8.3685
1.04 8.3680
l1.08 08.3677
1.12 a.3677

PRINTING EVERY

1.16 8.3672
1.56 8.3653
1.96 8.3642
2.36 0.3631
2.76 8.3626
3.16 8.3619
3.56 0.3614

19

222.

225.

228.

766.
2944,
6627 .
11142,
15088.
18158.
28964,
22884.
23228.
25199,
25901.
28383.
29555.
384se.
31837,
314008,
31636.
31814,
32841.
32198,
32196.
323085.
32357.
3238S.
32429,
32457,

STEPS

32491.
32584.
32631.
32656.
32662.
32653.
32650.

212.

224.

221.

S16.
2183.
4867 .
8319.
11311,
13536.
15554.
16895.
17346.
18797.
19348.
28592.
21468.
22080.
22480.
22734.
22918.
23671,
23194,
23273.
23289,
23337.
23375.
23394.
23417,
23429,

23442,
23527.
23575.
23€08.
23635.
23657.
23686.

121

N

lal

249,

841.
1760.
2823.
3777.
4622.
5418.
S988.
5882.
6482.
6552.
?711.
8686.
837va.
8557.
B666.
8r1s.
8v43.
8847.
8916.
8906.
8968.
8983.
8991.
9912.
90828.

9049.
9857.
9056.
9856.
9827 .
8996.
8964.

AVERAGE
DISTANCE
MOVED
MM

Ll
AWV ODOHhANOOID®DO
VUKWNOOVNLAONODOIO

—
[2)]
—

17.08

21.2
21.¢7
22.0
22.3
22.5
22.7
22.8

oIL
PRESSURE

MPA

4.11

2.33

AASMMARDAA
0000000
OO NLWLNDG

ARRAAAD
DODODDODOND

SO0

STRAIN

©.08088
6.8901
9.08982
8.8812
8.0184
8.8224
8.8342
0.8449
0.8543
0.9628
8.8692
8.8763
8.8823
8.8871
8.08918
08.9952
8.8978
8.8997
8.1089
8.1024
8.1034
0.1044
0.1852
8.1853
8.1065
0.1067
8.1873
8.1078
8.1878

8.1e85
8.1111
a.1127
08.1142
8.1149
0.1159
8.1166




TIME

(2]

VOWVLODNNNOOUUIU A B W
~
o

RH

POROSITY  AVERAG

DELTAT = 1.88.

19.96
29.96
39.96
49.96
59.96
69.96
79.96
89.96
99.96
189.96
119.96
129.96
139.96
149.96
159.96
169.96
179.96
189.96
199.96
289.96
219.96
229.96
239.96
249.96
259.96

0.3545
0.3525
8.3512
0.3503
8.3492
B.3486
b.3481
8.3471
8.3465
0.3460
0.3454
B.3449
8.3445
0.34490
0.3436
0.3434
8.3428
0.3425
08.3421
8.3418
8.3415
8.3412
8.3407
0.3406
9.3401

UPPER
FORCE
N

32658.
32656.
32656.
32662.
32668.
32665.
32672.
32681.
32681.
32687 .
326968.
32693.
32696.
32699.
32696.
32699.

PRINTINR

32F78.
3zr18.
32715.
32715.
32789.
32699.
32699.
32699.
32687 .
32696.
32698.
32693.
32697.
32693.
32680.
32699.
32693.
32696.
32699.
32693.
32690.
32693.
32667 .
32698.
32690,

EOLOGY DATR FOR FILE
M30865.834

E  AVERAGE RESISTIVE

LOWER FORCE
FORCE
N N
237@8. 8942,
23737. 8919.
23743. 8913.
23768. 8894.
23788, 8881.
23810. 8855,
23825. 8846.
23845. 8836.
23864, 8817.
23876. 83811.
23895. 8795.
23908, 8785.
23927. 8769.
23943, 87v57.
23959. 8737.
23975. 8725.
F'/ERY 18 STEPS

24187, 849@.
24318. 84a0.
24397. g8318.
24416. 8299.
24473. 8236.
24501, 8198.
24524, 8176.
24543, 8156.
245635. 8122,
24587. 818s.
24600. 8098.
246093, 8084.
24622. 8e7s.
24631. 80662.
24638. ge42.
24658, 8049,
246¢68. 8033.
24670. 8027.
24670, 8038.
24682. gel1l.
24685. 8084,
24698, 7995.
24714, 7952.
24797, 7983.
24711, 7979.

122

AYERAGE
DISTANCE
MOYED
MM

22.9
23.9
23.1
23.2
23.3
23.4
23.4

N
w
w

NN RN
DWW LW
CSUVUWWO@DNNON

NANNNMNNNNNNNNNIDNNNNRN
NN NNNSNANNIVNOOoTOROh OO N
SVUVONVNUULW~DUOUNOIWMMEDOINN

oIl

PRESSURE

MPA

Abbh?."-‘-bbkhbh&hhh

BAMALAADAMANADADADADADAAS

.88
.08
.10
.as
.09
.09
.09
.88
.09
.89
.89

10

.09
.09
.08
.89

GTRAIN

.1169
1177
.1181
1185
.1198
.1194
.1199
. 1283
. 1288
. 1209
.1214
L1215
.1218
.1221
. 1224
. 1226

OO0 IIOD

.1261
. 1288
. 1385
. 1317
.1331
L1339
. 1347
. 1359
. 1367
. 1374
. 1382
. 1383
. 1394
. 1400
. 1486
. 14088
. 1416
. 1428
. 1425
. 1429
. 1432
. 1437
. 1443
. 1445
. 1451

OO0 DNEODORO®
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RHEOLOGY DATA FOR FILE
M3865.835

INITIAL HEIGHT OF BED 195.9 MM
MASS OF PROPELLANT 8.8767 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AVERAGE oIL ETRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N M MPA -

DELTAT = B.84, PRINTING EVERY STEP

) 0.4361 165. 217. -52. 8.9 6.85 0.03700
a.04 B.4363 162. 218. -49. -0.1 6.85 -0.08204
8.e8 8.4361 162. 210. -49, 8.9 6.94 B.0700
.12 8.4356 606. 4308. 176. 8.2 3.62 0.0008
8.16 8.4289 3192. 2127, 1865. 2.5 3.95 8.0125
B8.2@ 8.4188 7349. 4872. 2478. 5.8 4.16 8.0296
8.24 0.40908 13204. 8997. 4206. 9.0 4.38 0.08457
8.28 0.3993 18896. 12836. 6068. 12.9 4.58 8.0611
a.32 8.391@ 24975, 16494, 7581. 14.5 4.76 8.8740
8.36 8.3829 26858. 18353, 7697, 16.9 4.81 0.8861
0.40 8.3754 30535. 20714, 9821. 19.8 5.85 0.08970
8.44 8.3693 33275. 22830. 18445. 28.7 S5.14 8.10539
8.48 B.3632 35471, 24311, 11160. 22.4 5.21 8.1144
8.52 0.3580 37659. 25463. 12196. 23.8 5.35 0.1215
8.56 8.3536 40608 . 27199, 13489. 25.8 5.52 B.1279
8.60 8.3499 43035. 28573. 14462. 26.8 5.65 @.1325
8.64 8.3476 44342, 29397. 14945. 26.6 5.72 8.1356
a.68 8.3452 45318. 3a0e8. 15318, 27.2 5.78 8.1387
8.72 0.3438 46138. 38502. 15636. 27.5 5.84 0.1486
0.76 0.3425 46613. 387635, 15849, 27.9 5.87 8.1423
0.80 8.3416 46915. 360933. 15982. 28.1 5.96 8.1435
a.84 0.3410 47166. 31181. 16866. 28.3 5.92 8.1442
0.88 8.3482 47328. 31215. 16113. 28.5 5.93 8.1453
8.92 0.3398 47437 . 31298, 16139. 28.6 5.94 8.1458
8.96 0.3392 47524. 31348. 16176. 28.7 5.94 0.1466
1.8 8.3388 47601. 31399, 16202. 28.8 5.96 8.1471
1.84 8.3387 47648. 31434, 16214. 28.8 5.96 a.14r2
1.88 0.3382 47701. 31469. 16232. 29.8 5.96 B.1479
1.12 8.3379 47757, 31523. 16234. 29.8 3.86 0.1483
PRINTING EVERY 18 STEPS

1.16 8.3376 47782. 31551, 16238. 29.1 5.96 8.14386
1.56 8.3354 48015, 31796. 16219, 29.7 5.99 8.1515
1.96 8.3349 481082, 31918. 16191. 30.98 6.00 8.1532
2.36 8.3330 48151, 32008. 16143. 38.3 6.00 B.1545
2.76 8.3321 48192. 32117. 16875. 308.5 6.01 8.1556
3.16 8.3314 48223, 32164, 16059, 30.7 6.82 B.1563
3.56 8.3389 48139. 31986. 16153. 30.8 6.81 8.1572

124




TIME

VWOLUWDO NN UUT A O

.96
.36
.76
.16
.56
.96
.36
.76
.16
.56
.96
.36
)
.16
.56
.96

DELTAT = 1.00.

19.
29.
39.
49,
59.
69.
79.
89.
99.
189.
119,
129,
133,
149,
158.
169.
179.
189.
199.
289,
219,
229.
239.
249.
259,

96
26
96
96
96
96
96
96
96
96
96

RHEOLOGY DATA FOR FILE

POROSITY  AVERAG
UPPER

FORCE

- N

a.33a8 48282,
0.3293 48387 .
0.3288 48331.
0.3284 48356.
9.3281 48400.
a.327? 48483.
0.3272 48483,
8.3276 48483.
0.3265 48409,
0.3263 48412,
0.3262 48416.
9.3257 48412,
0.3252 48412.
9.3249 48425.
B.3245 48431.
8.3244 48431.
PRINTING

8.3204 48437.
8.3179 48425.
8.3161 48416.
8.3145 48483,
8.3133 48397.
6.3121 48394,
8.3113 48388.
@8.3108 48381.
8.3098 48385,
8.3891 48378.
8.3883 48375.
0.3074 48375.
0.3866 48369.
8.30862 48369.
8.3856 48363.
8.3858 48360.
8.3844 48357.
8.3041 48347,
0.3836 48341.
8.30832 48341,
9.3627 48338.
9.3821 48335.
8.3016 48335,
8.3010 48338.
B.3006 48335,

M3865.035

E AVERAGE RESISTIVE
LOWER
FORCE

N

32101.
32177.
32278.
32354.
324135.
32472.
32513.
32545.
32589.
32627.
32637.
32574.
32592.
32672,
32716.
32744,

EVERY 18 STEPS

33@r2.
331680.
33268.
33351.
33407,
33452,
33493.
33529.
33547 .
33563.
33579.
335¢86.
33598.
33598.
33604.
33604.
33608.
33608.
33604,
33608.
33604.
33684.
33598.
33601.
33595.
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FORCE

N

16181,
16130.
16853.
16082,
15985.
15931.
15899.
15858.
15820.
15785.
15779,
15839,
158280,
15753.
15718S.
15687.

13366.
15265.
15148,
15053.
14990.
14342,
14834.
14852.
14837.
14815,
14797.
14789,
14771.
14771,
14759.
1475S5.
14743,
14739.
14737.
14733.
14733.
14738.
14737,
14737.
14748,

AVERRGE
DISTANCE
MOVED

MMM

31.0
31.2
31.3
51.4
31.5
31.6
31.7
31.7
31.9
si.9
32.8
32.1
32.2
32.3
32.3
32.4

G GJ O O G Od O O G G O N
oo o UuTUU Abh AW
VO VNNRNLNODAATUUGWONLWOUW

oIL

PRESSURE

MPA

6.82
6.82
6.83
6.04
6.84
6.84
6.94
6.83
6.94
6.084
6.84
6.84
6.05
£.05
€.84
6.86

00000
OO NOOOODAN@DMNANNDOWODNNNONTTUO WU

MR R RGN N RO E RO NOEGEoEnRo RO RO R N RaRo RO RO N R |

OTRIN

. 1583
. 1591
. 1598
. 1603
. 16087
1612
1617
.1628
. 1626
.1629
. 1631
. 1636
. 1643
. 1646
.1651
. 1652

00000 DDIO®

. 1702
L1732
. 1754
L1773
. 1788
. 1801
.1812
.1818
. 18308
. 1838
. 1847
. 1858
. 1867
.1872
.1878
. 1885
. 1893
. 1896
. 1982
. 1986
8.1912
0.19208
8.1926
8.1932
0.1936

OO0 ENEFOEOONOC.

e
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RHEOLOGY DATA FOR FILE
M3865.0836

INITIAL HEIGHT OF BED 194.5 MM
MASS OF PROPELLANT 8.8751 KG

TIME POROSITY AVERARGE AVERAGE RESISTIVE  AVERAGE OIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 98.84, PRINTING EVERY STEP

0.00 8.4331 44, 158, ~-114. 0.9 6.17 0.0300
0.84 8.4331 41, 158. ~-117. 8.0 6.17 8.63008
0.88 8.4331 47. 155. -1e8. -6.8 6.15 -0.0980
a.12 0.4333 37. 152. ~114, -08.1 3.71 -0.0003
8.16 8.4331 106. 186. -8@. -8.8 3.94 -0.0900
08.208 8.4324 380. 342. 38. 8.2 3.99 8.8012
0.24 8.4316 778. 555. 223, 8.5 4.00 0.0927
8.28 8.4383 1443. 917. 526. 1.8 4.082 0.8849
8.32 8.42880 2698, 1723. 976. 1.7 4.86 0.0088
8.36 8.4233 S832. 3309. 1722. 3.3 4.16 8.8178
6.46 8.4178 8969. 6813. 2956, 5.4 4.32 0.8277
8.44 8.4890 138€8. 9437. 4423. 7.9 4.51 8.0498
g.48 0.4884 18754. 12947. 5808. 18.6 4.68 0.8545
a.s2 6.3925 24528. 16475, 8@53. 13.08 4.91 8.8668
0.56 0.3842 25465. 18759. 6786. 15.5 4.88 8.8v94
6.60 8.3768 29797, 28447 . 93580. 17.6 5.10 a.29084
0.64 8.3696 31689, 21484. 18285. 19.6 5.16 a.1e07
8.68 8.3632 35678. 23369. 12301. 21.3 5.37 a.1a97
8.72 8.3578 365895, 24352. 12243. 22.8 5.38 8.1172
0.76 08.3521 38010. 24981. 13109. 24.3 5.51 0.1250
0.80 0.3473 41127, 25983. 15143. 25.6 5.65 8.1314
0.84 8.3437 42826. 27170. 15656. 26.5 5.71 0.1362
8.88 0.3486 44382, 27757, 16545. 27.3 5.81 B.1483
a.92 e.3388 45898. 28502. 17387. 2r.7 5.92 0.1426
B.96 8.3371 46794, 29899. 17695. 28.2 5.97 B.1448
1.00 8.3361 46884, 29242. 17642, 28.4 5.97 8.1468
1.84 8.3351 47275, 29581. 17694, 28.7 6.91 8.1473
1.88 8.3345 47623. 29816. 17807. 28.8 6.083 8.1482
1.12 0.3332 42945, 29171. 13773. 29.1 5.62 8.1498
PRINTING EVERY 18 STEPS

1.16 8.3310 46661. 29816. 16845. 29.7 5.99 8.1526
1.56 © 0.3274 48193, 30460. 1?7735, 38.6 6.087 8.1572
1.96 8.3259 48363. 30612. 17751. 38.9 6.89 8.15908
2.36 0.3251 48472, 308667 . 17805. 31.1 6.11 0.1688
2.76 0.3244 48571. 38742, 17829. 31.3 6.11 8.1689
3.16 0.3238 48605. 30806. 17800. 31.4 6.12 8.1616
3.56 6.3232 48580. 30793. 17787. 31.6 6.13 8.1623
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TIME

VOO NNNNNOUTU U A L

RHEOLOGY DATA FOR FILE
M3065.0836

POROSITY  AVERAGE
UPPER
FORCE
- N
8.3229 483590 .
0.3225 48630.
8.3222 48667 .
B.3218 48689.
8.3217 48723.
8.3213 48745.
a.3218 48757,
8.3208 48776.
0.32087 48792.
0.3205 48792.
8.32083 48785.
8.3202 48779.
8.32608 48736.
0.3198 48726.
8.3197 48723.
B8.3194 48717 .

DELTAT = 1.88,

19.
29.
39.
49.
5S.

8.3174
8.3159
8.3150
8.3134
8.3132
8.3127
8.3122
8.3117
8.3113
8.3107
86.31084
8.31861
8.3098
8.3095
8.3891
8.30889
8.3e86
9.3884
8.3e81
8.3078
8.3077
0.3074
8.3872
0.3071
0.3068

PRINTING EVERY 18 STEPS

48714.
48711.
48784.
48711.
48704.
48701.
48708.
48701.
48704,
48711.
48714.
48714,
487 14.
48711.
48711.
48711.
48708.
48708.
48717,
48714.
487 14.
48717.
48720.
48720.
48729.

AVERAGE RESISTIVE

LOWER
FORCE

N

30832,
30876.
30911,
38942,
30971,
30996.
31002,
31025,
31844,
31866.
31era.
31085.
31e82.
31834,
31834,
31063.

31142,
31148,
31167,
31184,
31188,
31187.
31187,
31187,
31202,
31206.
31218,
31221.
31231.
31234,
31247,
31253.
31256,
31259.
31266.
31275.
31278,
31292,
31294.
31304,
31367,
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FORCE

N

17758,
17754,
17757,
17747,
17752,
17749,
1?7755,
1?7751,
17747 .
17725,
17716.
17694.
17654,
17692.
17689,
17654,

17572.
17562.
12537.
17527.
17524,
17515.
17521.
175185,
17se2.
175085.
17495.
17433.
17482.
17477.
17464,
17458.
17451.
17448.
17451,
17439.
17436.
17425.
17426.
17416.
17422.

AYERAGE
DISTANCE
MOVED

MM

31.7
31.7
31.8
31.9
32.0
32.9

O O 08 O 08 i O Od OF 8 08 O O 00 O O
DOODNAU L KN = 00U NS

gb_&bpp&abhhuuwwu

35.0

OIL

PRESSURE

MPA
6.14

OO N
it —
(0] (1)}

-
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.
—
N

C mg\mmmmmmmmmmmmmmmmmmmmm
< s v . . . s .
~ [y}

STRIIN

. 1627
. 1632
. 1636
. 1341
. 1643
. 1647
. 1651
. 1653
. 1654
. 1656
. 1660
. 1661
. 1663
. 1666
1667
. 1678

000NN
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o
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8.1814
e.1817
8.1819
8.1822
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RHEOLOGY DARTA FOR FILE
M3865.0837

INITIAL HEIGHT OF BED 195.3 MM
MASS OF PROPELLANT 8.8768 KG

TIME POROSITY AVERAGE AVERAGE RESISTIVE  AYVERAGE oIL STRAIN
UPPER LOWER FORCE DISTANCE  PRESSURE
FORCE FORCE MOVED

S - N N N MM MPA -

DELTAT = 8.84, PRINTING EVERY STEP

6.00 8.4348 4. 67. ~-63. 8.0 2.12 8.07008
.04 8.4344 18. 78. -69. 8.1 2.12 8.8807
a.e8 8.4343 7. 66. -59. 8.2 2.07 0.008s
8.12 8.4345 8. &7. -66. 8.1 1.84 8.8006
a.16 8.4335 5. 67. -17. a.5 1.19 8.0923
8.28 8.4269 289. 254, -46. 2.7 1.20 8.8139
0.24 8.4261 333. 333. -8. 3.0 1.21 9.0153
8.28 8.4258 624, 460. 164. 3.1 1.23 8.8157
0.32 8.4247 1144, 755. 383. 3.4 1.24 8.0177
a.36 a.4227 1961. 1333. 628. 4.1 1.28 8.08289
8.49 8.4202 3111, 2219. 892, 4.9 1.34 8.08252
a.44 08.4171 4422, 3228. 1194, 5.9 1.38 8.8305
9.48 0.4134 6159. 4513. 1646, 7.1 1.48 8.8365
a.52 a.4101 8645. 5823. 2221. 8.2 1.57 8.0419
8.56 0.4967 9819. 7864. 2758S. 9.3 1.67 0.8475
a.69 9.4037 11018. 7997, 3021. 18.2 1.73 a.8521
.64 0.4915 12531. 98e3. 3529. i8.9 1.82 8.8558
@.e8 0.3992 13296. 9520. 377¢6. 11.6 1.86 8.0593
a.72 6.3978 14274. 18142. 4133, 12.0 1.93 8.9616
6.76 8.3962 14924, 10682. 4322, 12.5 1.9¢7 0.8639
a.80 0.3950 15461. 10967 . 4495. 12.9 2.82 $9.0659
0.84 8.3945 15818. 11224. 4595. 13.0 2.04 0.0666
0.88 8.3938 16845. 11389, 4656. 13.2 2.65 0.68676
a8.92 8.3935 16095, 11484. 4611. 13.3 2.85 8.0681
8.96 8.3930 16222. 11568. 4662, 13.5 2.07 0.0689
1.00 8.3926 16353. 11630. 4723. 13.6 2.88 @8.08695
1.84 8.3925 16415. 11674. 4748. 13.6 2.08 0.0697
1.68 8.3921 16468. 11?716, 4752. 13.7 2.88 8.8702
1.12 8.3921 16508. 11744, 4764, 13.7 2.89 0.87v93
PRINTING EVERY 18 STEPS

1.16 8.3918 16545. 11773. 4773. 13.8 2.89 8.0vo67
1.56 8.3987 16688. 11893. 4795. 14.1 2.10 8.8724
1.96 8.3901 16710. 11935, 4776. 14.3 2.10 8.9733
2.36 0.3897 16788. 11992. 4796. 14.4 2.11 8.8739
2.76 0.3893 16813. 12023. 4789. 14.6 2.108 8.8746
3.16 8.3892 16835. 12852, 4rB2. 14.6 2.10 8.08748
3.56 9.3888 16841. 12074. 4767, 14.7 2. 11 0.0754
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TIME  POROSITY

S -
3.96 8.3886
4.36 8.3883
4.76 9.3882
S.16 0.3881
5.56 8.3879
5.96 9.3878
6.36 B.3876
6.76 8.3875
7.16 8.3874
7.56 0.3872
V.96 8.3871
8.36 0.3871
8.76 6.3870
9.16 0.3868
9.56 8.3867
9.96 8.3867

DELTAT = 1.088.

19.96 0.3854
29.96 8.3845
39.96 0.3840
49.96 B8.3834
59.96 8.3829
69.96 0.3825
79.96 8.3822
89.96 0.3818
99.96 8.3815
189.96 8.3812
119.96 9.3803
129.96 0.3869
139.96 0.3806
149.96 0.3802
159.96 8.3800
169.96 8.3800
179.96 8.3797
189.96 8.3795
199.96 8.3793
209.96 8.3793
219.96 0.3791
229.96 8.3v89
239.96 8.3789
249.96 0.3785
259.96 0.3784

RHEOLOGY DATA FOR FILE

AVERAGE
UPPER
FORCE

N

16858.
16835.
16816.
16822.
16822.
16828.
16837,
16641.
16844.
16853.
16853.
16858.
16847 .
16858.
16856.
16863.

PRINTING EVERY 18 STEPS

16878.
16866.
16869.
16878.
16868.
166859,
16872.
1e872.
16894.
16884,
16872.
16872,
16875.
16884.
16875.
16878.
16875.
16888.
16891.
16983.
16887.
16906.
16894,
16891.
16903.

12318.
12372.
12410.
12439.
12448.
12471.
12490.
12582.
12518.
12525.
12534.
12534.
1254a.
12547 .
12556.
12556.
12566.
12572.

© 12576.

12585.
12568.
12591.
12595.
12591.
12601.

131

M3865.837
AVERAGE RESISTIVE
LOWER FORCE

FORCE

N N

12893. 4757 .
12186. 4729,
12112. 4784.
12128. 4694.
12134. 4688.
12144, 4685.
12147. 4698.
12141. 4700.
12150. 4694,
12163. 4690,
12159. 4694.
12182. 4668.
12192, 4655.
12201. 4649.
12204. 4652.
12217. 4646.

4560.
4493.
4458.
4433,
4411.
4383.
4382.
4378.
437S.
4360.
4338.
4338.
4335.
4338.
4319.
4322.
4389.
4315.
4315.
4318.
4299.
4315.
4299,
4299,
4302.

AVERAGE
DISTANCE
FOVED

MM

14.8
14.9
14.9
14.9
15.9
15.8
15.1
15.1
1S5.1
15.2
15.2
15.2
15.2
15.3
15.3
15.3

15.7
16.9
16.1
16.3
16.4
16.5
16.7
16.8
16.8
16.9
17.0
7.9
17.1
17.2
17.3
17.3
17.4
17.

1?.5
17.5
17.5
1?.6
17.6
17.?7
7.7

OIL

PRESSURE

MPA

2.11
2.11
2.11
2.11
2.11
2.11
2.11
2.11
2.11
2.12
2.12
2.12
2.12
2.12
2.12
2.12

2.12
2.12
2.13
2.12
2.12
2.12
2.13
2.13
2.12
2.12
2.12
2.13
2.11
2.12
2.11
2.11
2.11
2.12
2.12
2.12
2.12
2.12
2.12
2.12
2.12

STRAIN

8.8757
8.06761
0.8762
B.0764
8.9767
8.8769
8.8771
B.8v73
8.8774
0.0777
8.ave8
08.8779
0.6780
a.av83
8.8785
8.0784

8.0804
8.e817
8.0e826
8.0834
0.0841
0.0847
8.0853
8.8858
0.98862
8.0866
a.egr2
8.6871
0.8873
8.e882
0.0884
8.8885
9.08868
8.8891
0.8895
8.8895
8.8897
2.9908
0.89081
8.8906
@.8908
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No of

Copies Organization
2 Administrator

Defense Technical Info Center
ATTN: DTIC-DDA

Cameron Station

Alexandria, VA 22304-6145

HQDA (SARD-TR)
WASH DC 20310-0001

Commander

US Army Materiel Command
ATTN: AMCDRA-ST

5001 Eisenhower Avenue
Alexandria, VA 22333-0001

Commander

US Army Laboratory Command
ATTN: AMSLC-DL

Adelphi, MD 20783-1145

Commander

US Army, ARDEC

ATTN: SMCAR-IMI-|

Picatinny Arsenal, NJ 07806-5000

Commander

US Army, ARDEC

ATTN: SMCAR-TDC

Picatinny Arsenal, NJ 07806-5000

Director

Benet Weapons Laboratory
US Army, ARDEC

ATTN: SMCAR-CCB-TL
Waterviliet, NY 12189-4050

Commander

US Army Armament, Munitions
and Chemical Command

ATTN: SMCAR-ESP-L

Rock Island, IL 61299-5000
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