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ABSTRACT

An eight-cycle bulk compliance test on 1X-04-1 produced a gain in density of
0.017 gm/cc from an average starting density of 1,858 .gm/cc, net .gain of .810

gm/cc after one month storage.

A group of tensile specimens were tested on - three test machines in- three-loca-
tions (Baldwin at IRL, Instrom in~Pantex‘Engineering¢and-Tinius'Olsen-iﬁ‘Pantex'
Development), using specimens from a-single,preséing; The tests shqwed that
these machines are aﬁle-to produce-similaf results and are not extreﬁely operator

sensitive,

It has been determined that LX-04-1 will not flow well enough at a loading of

50 psi to produce orientation grooves for pents.

A tabulation of density, tensile strength, strain at ultimate stress, granule
size and HMX particle size has been compiled for evaluating the several powder

-

lots of LX-04~1 which have been used.

.Density and tensile strength appear to be better when PBX 9404 is pressed in
the 300-ton (ram) press than it was for the same lot of material which was

pressed in the 20-inch hydrostatic press.

PREVIOUS APPLICABLE WORK

Bulk compliance tests reported previously have depended on an operator to

measure changes of specimen length during the temperature cycling. This
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limitation required stopping the cycles for off-shifts and weekends or limiting
the number of measurements which were practical, Therefore, a stop-motion camera

has been employed to obtain continuous readings.

Some questions arose about the comparability of the test information obtained
from different testing machines on viscoelastic materials, which led to the com-

parison described in this report.

Testing was started last quarter to determine if IX-04-1 will flow into un-
pressured volds when most of the surface is under mild pressure. Dead weight
loading was tried, but proved to be bulky fbr the loading required and was dis-

continued until the hydraulic System of this report could be obtained.

DISCUSSION

Bulk Compliance of LX-04~1

An eight-cycle test of the bulk compliance of threz samples from one lot (SR 49-
63) of LX-04-1 at 16°F/hr temperature change was completed using the stop~motion
camera for recording changes at 5~minute intervals, This is intended to be the
first of several such tests using different rates of temperature change to deter-
mine quickest cycle for obtaining maximum density, and to define lot differences,
The record of this run indicates that a longer dwell than one hour at the extreme
temperatures is required for the IX-04-1 to reach maximum dimensional change;
however, each of the 3 specimens gained .017 gm/cc in density in this test and

gave an average bulk compliance of 9 x 1078,

The bulk compliance test run this quarter was the most successful of any which




has been tried to date. An accurate set of measurements was made of the initial
deformation of the LX-04-1 during loading to 800 psi which indicated an average
reduction in length of .0239"/6" specimen, This is mathematically equal to a
densification of ,0062 gm/cc, Dial indicators were mounted on the units as

quickly as possible after loading to permit continuous readings of changes in

the specimen's length,

The temperatﬁrchontr01ling cam was allowed to fun‘cbdtinubuély thfoughbuﬁ'fhis
test, so time is a less important consideratioﬁithah:in'past°tesﬁs} E%e'&éﬁéf
(see Figure 1) show dimensional and density changes as a function of chamber
temperature for each cycle. The average density at the start was 1.858 gm/cc
and was 1.875 gm/cc after removal from confinement. The length immediately be-

fore unloading was 5.942 inches from an initcial lengch of 5,999 inches: aftcor

}

one month, the length had grown to 5,963 inches and the density reducszd o

[

1.868 gm/cc., Table I gives a summary of this test,

Iable I

Bulk Compliance Summary

Bulk Retained Initial Density Density
Comp. = Length Change Lgth, Change Density Just After After 1 Mo,
Spec, Lot No. (psi)™* Loaded (irch) 1 Mo, (inch) {(gm/cc) Unloading  Urload=d

7 SR-49-63 11x107° -,057 -.035 1.858 1.875 1.868

10  SR-49-63 8x10~° -.058 -,036 1.858 1,875 1,868

i4  SR-40-63 8x10~® -.037 1.859 1.876 1.869
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Test Machine Comgarison

A series of tensile tests was performed usiné the Baldwin tester at LRL, the
Instron tester in the Pantex Process Engineering group, and the Tinius Olsen
tester in the Pgntex Development Group, to determine whether the three different
machines will give comparable data using common material at similar speeds and
temperatures. Also, the variations arising from usé of different extensometers

and different operators were evaluated in this series,

The comparison was cbmposédrbf.ZO tensile éﬁéciﬁenéﬁﬁhiéhbwere‘;estéd on.e;;ﬁl
of the 3 testing machines at the same time, All of the specimens were fabri-
cated from a single pressing of IX-04~1 from Lot SR-154-63 by the Pantex |
Developmeﬁt group. All were simultaneously dried five days in desiccant and

tested at 73°F and ,005"/min. crosshead speed on March 25 and March 26.

The measured strengths and strains at ultimate for this evaluation are shown
in Table II and it does not appear to matter which machine is used as all
values are quite similar. Differences due to operator, machine, and extensome-
ter are all statistically insignificant., Average values of stress and strain

of all test groups fell within a common statistical population.
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Flowability of 1X-04-1

A static load was applied to 1X-04~1 to determine whether or not it would flow
into a keyway type slot when subjected to a long-term, mild pressure. Pressure
was increased from 21 psi last quarter to 50 psi this quarter and maintained

for three days with no measurable flow occurring.

The first attempt to obtain flow was tried using 520 lbs, of dead weights rest-
ing on an assembly consisting of a 5" x 5" x 3/8" block of Pléxiglasvwith a
0.010-inch deep x d.lZO-inch wide slot extendiﬁg comﬁléfeiy‘across the center of
the bottom surface which.rested‘onba.S" x 5" x 1% incﬁ tﬁick fiece{of LX-O&—lv |
from Lot SR-~51-63 and was supported on a suffaée plate, ~This loading waé con=
tinued for fwonweéks at room temperature wigheﬁt any AeteggébieAfIQﬁ%ﬂAQing |
taken place, so the method of loading was abondoned due to the volume of weights

required to obtain further increase in loading.,

At this point, a frame wss acguirszd which permittea the use of arn ailre-opsrazzd

hvdraulic jack to crzats 1250 1bs, of 1oad on the Plexiglas - H,E, assembly or
50 psi over the entire area, This loading was maintained for three consecutive
days at room temperature with nec detectable ridge being formed on the LX-04-1
and so it was decided that LX-04-1 will not flow under conditions which are
now practically obtaipabla and testing was discontinued, If interest remains,

trials could be made at moderately elevated temperature {say 150°F).

1X~04~]1 Evaluation Data s

This tabulation of available LX~04-1 data was begun at the request of LRL to
gather as much informaﬁidh'és poiiibie in one'blééenin order to determine which
AR ORI LLON iE R U pratEn p

L D e
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variables need to be controlled to obtain consistently good material. The data
will not be complete so long as the material is in constant use, but will be

added to as rapidly as information becomes available.

Table III is made up of tensile test results from both LRL and Pantex, chemical

analysis, particle and granule size from Holston and Pantex,

300-Ton (Ram) Press

The 300-ton press has been reactivated and the billets prqducgd of PBX 9404 (Lot
SR 618-GG-62). As othéré have often found, the fam présé‘yielded sign?i}cantly
higher demsity. The billets had a density of 1.850, o .001 gm/cc, while material
from the same lot pressed in the 20-~inch Hydrostatic press had a density of
1.840, o .002 gm/cc. As one would expect, the higher density material secemed

to have a slightly greater tensile strength when tested, although this difference

is statlstically insignificant. The data are shown in Table IV,

1X-04-1 pressings have also been made in the 300-ton press, but test results

are not available at this time.
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_TABIE IV_

TENSILE TEST OF 300-TON PRESSINGS

, : TENSILE STRAIN AT SPECIMEN AVERAGE CORE
PBX 9404 ULTIMATE ULTIMATE DENS ITY DENSITY
LOT NUMBER PRESS (psi) (TR (gm/cc) (gm/cc)
SR-618J-62 300 Ton 344 1280 1.852 1.850 ¢ .001
SR-618J-62 300 Ton 365 2320 1.852
Mean 355 1800
. SR-618GG-62 300 Ton 416 1980 1.852 . 1,850 o .001
- SR-618GG~62 300 Ton 422 2800 1.852 - o
. SR-618GG-62 . 300 Ton 440 1900 1.853
SR-618GG-62 300 Ton 371 2760 1.847
X = 41277 2360
Std, Dev. 34 580
SR-618GG-62 20 Inch 380 ° 7 2130 1.841  1.840 ¢ .002
. SR-618GG-62 20 Inch 371- . 2360 1,841 .
SR-618GG-62 20 Inch 332 2240 1.841
X = 361 2240
Std. Dev. 31 140

Fedededefodedoded

New Equipment

'Thé 20,000-pound, tri-mode, closed loop test machine which was purchased from
Research Inc. of Minneapolis, Minn. has been installed and adjusted and is
ready to use as soon as the_operetof can becowevfamiliar eneugh §1£h if.’ The
environmental chamber for use wiﬁﬁ thie teste£ is in place‘aﬁd wiil be-con-‘
nected soon-to allow full temperatufe range testing to be accomplished in the

near future,

e

The recoraing sfstem for measuring linear coefficient of thermal expansion

which was purchased from LaClare Instrument Co, has been completely rebuilt
.,7 I 4{;__,& u*‘_,“v ._;‘_,..uﬁi_*:u.u.uk_ W u‘...

Spte SUUPOTS 2. St S < ":.;. SR L0

at Pantex. This work has removed the temperature= .strain cross-feed. problems
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completely and improved the system design.

Tooling has been received from LRL for testing the compressive creep of
various H,E,'s at Pantex. This equipment will be modified as required to
permit using lead weights for loading rather than the tuballoy which was
available at LRL but is not at Pantex. Proper use of the equipment depends
‘on how quickly a building can be rehabilitated for proper isolation, temper-

ature, and humidity controls.

FUTURE WORK; COMMENTS; CONCLUSIONS

More bulk compliance testing will be done using édditional specimens from the
same pressing as those reported at this time. Different rates of temperature
change will be used to determine if the speed of densification can be increased.
The stop-motion camera will again be used to furnish a continual record of the
entire run, This method is especially good because it will show clearly if any
irregularities occur in the temperature cycle even during an unworked shift.

Lot differences can then be determined in practical lengths of time.

The testing herein reported is fairly conclusive evidence that the results
:obtained from the Tinius Olsen, Instron, and the Baldwin testing machines may
be regarded as interchangeable. It also shows that the machines are capable
of éroducing reliable data for more than one operator and that with careful
calibration, either the Pantex or the LRL extensometer will record equivalent

strain values.

Since 1X-04-1 did not flow at 50 psi loading for 3 days, it may be assumed
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that it will not flow without considerably more load being added, unless

temperature is increased.

The 1X-04-1 data chart in this report will be kept current with the addition
of new information as it becomes available .and copies of the latest data may

. be obtained on request.

Apparently, the 300-ton (ram) press will produce higher density PBX 9404

billets. than the, 20 000 psi hydrostatic press using material from the same -

.

powder lot. Billets of LX-04-1 have also been made -in the ‘300-ton press and F;

will be tested soon. SR

‘Measurements will be made of the linear coefficient of thermal expansion with
specimens of LX-04-1 from various lots of material which have been used by
the Development Group as soon as the recording system is checkedvout for ac-

curacy and installed.
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oL ) EVALUATION DATA FOR_LX-04-1 )
Lo [ B _ ROUGH FINISHED | TENSILE _ STRAIN AT I Holston
A ! BATCH ! DENSITY DENSITY | ULTIMATE. | ULTIMATE COMP, HOL/PX | IMX PARTICLE SIZE (cummulative % retained) Pantcex { MEDIAN
LOT NO. - Y} . (am/ee) 1 (wnfec) . (psi) . (:0) % X | % Vieon [ 210 125. Ty [ 30 .1 204 10u 8u ou by 2u 1 la | SIZE
. : N N N 1
SR-388-62 | BF-520 | 1.866 .| : ; 85 4 15 _ A T O A 30
- o o
SRiB41-68 | BF-579 | 1.859 . | 1.857 ! f 28§ 40 56 60 70 37
LSk | pr-sgs | - ! b !
SR=583-62" | BF-674° | 1.855 | 1.854 ! | 28 44|55 168 B4 36
’ il 1 . I H
SR584-62. | BF-675 | 1. Ci1esa. M _ P2l [ a7 ) 60 | 74 4 86 ; 4
5 - : o o _ . :
SRZ585-62 | BF-677 | 1.863 | 1.860 | w T e T 50 | s6 | 63 | 80 43
i : H ; : 31 26 A 52 56 61 .
SRES86-62 | BF-765 - 1.864 | 1.858° | | N 25 | 4z | 56 58 | 82 36
| sR-672-62 | BF-906 | 1.863 | : o e Ly L 8§ 58 67 76 90 _ 51
i . ! .85 ' 15 : | !
I N T T T T
SR=673-62 : BF-906 | 1.864%% "I 1.864° . 298 320 5 15 Y| 38 58 67 76 90 51
: : ' : ' Aww o (6 5 by N 25 53 65 70 A
SR-48-63 | BF-977 - 1.867(6)x+ 1.866(5) . 250 3010 85 ! 15 ¢+ 1 i 8 25 38 55 64 73 34
- A : {11} (a1 hmu ; 19 ! 4 l_ 8 Ww WM 47 52 52 | - -
R69-63 . BF-ogs | L.BA5(2) - 305 3360 5T 15T 12 53 0 "
SR-49-63 . 985 ) lgea(a)tE 1.862(4) 1 (10) (10 85 1 15 1 2 | 8 12 32 44 52 57 ,
250~ . BF- ;i 1.860(6) | D364 4270 85 15, , 3 i 13 29 51 57 66 75 ] 36
- .mm.c 63 | BF993 L ) Rer(eyt imeece) | (200 } (20) 85 ., 15, 2 | 8 21 40 49 33 52 ¢ :
SR-51-63 | BF-1003 - 1.866(6)"t 1.864(7) . 347 4060 85 | 15 2 1 12 29 47 56 62 80 ! 19
: ! : 5 ! L (10) (10 83 17 : ; b
o : T1.852(2) | ; . ; i i : i
R-B4-63 i |
St _ | 1.86(6)°t 1.869(6) ! . o | | . i
i QR-102-63 : BF-1067,: L 1.861(16) 1 341 2760 : P9 31 . 46 | 54 59 | 82 | | 4
L SK1020% 1068,1069) 1S Gn toany e Lo _,. e ENEREE , 0
- I 1 : H | v
Y10 i BF-1067 i | 442 4030 85 15 |
sR103-63. | §£519649( 1.868(4) | 1.863(57)] . 00 o 5 _ 1 m i
sRE152-63 | _ i w32 | 4370
i . : 1.868(2) i (&) S TA! 85 | 15 . .
SR-153-63 | 1.859(4) | 1.853(2) | 393 ! 4120 _
= ! L {4) T 85 15 :
SR-154-63 | 1.849(3) P63 (3320 85 15 2 12 26 38 51 67 84 . . 31
. 1.853€4)%f 1.856(2) (v (3) ! s
155-63 | 1.850(5) 468 - 3260 85 15 | 2 12 26 38 51 67 84 31
SR-155-63 1.860(6) 1.857(2) %) (3 u ,
SR-156-63 85 151 2 12 B 59 69 87 | - 45
S§R-157-63 . . L , 85 15 2 12 35 52 59 69 87 45
SR=164-63 1.852 1.846(17)
SR-195A-63
mwnwom.ou . 1 12 30 45 56 66 80 ’ ] 37
SR-%A-64 85 15 1 12 30 52 59 69 84 _ 5 ,
85 15 1 12 33 %9 1] [33 .14 T
SR-5A-64 . .
SR-6A-64 1 8s 15 2| 100 ] 20 | 43| ss | 67 | & 1 ] 35
* VALUES| OBTAINED [FROM LRL THSTING OF EVALUATION .
1 ; R
M *k wm;mmrmc :
! 23.:* NUMBERS |IN PARENTHESIS ( ) INHICATE THE NUMBER OF SPECIMENS REPRESENTHD
L




