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INTRODUCT ION

This report covers the experimental work on the MC-812 Battery
Inmprovement completed from September 30, 1959 to Hovember 15, 1959.

o .

This work was avtnorized under Sandia Purchase Order 15-1536;
Jtem No. 10, and is a re-svaluation of the agglomerate process for

preparing heat powder slurry.
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Eeat powder, preparuwd by the DOFL sgglomerats mixing procecs,
was received from Eorein-Williams Corporation on October 20, 1959.
Clasaification of materisl is shown in Appendix I.

Calorific checks wore made by Wurlitzer on ths hest nowder se

recelved (Appendix II).,

DOFL was contacted and arrangements made tc have Mr. Raynond Comyn
and Mr. Rebert McIntyre observe the operation on November i, 1959. 4t
this time, the fiber content to be usoed in each 1ot was glven to Wurlitszer

0 by DOFL (Appendix IiL}. ¥r. Robert Gordon from Bureia-Wiliiame obsorved
the second run (heat powder made with Kentucky Color Sarium Chrematse)
made on November 5, 1959.

Redthser acid nor sodimm hemmmetaphosphate was used in preparing the
glurry. ALl equipmert was thoroughly cleaned out with demineralized weater
prior to operaticn. Acid was used %o control pH In making the hase sheed

{Appendix III).

fach lot was mixed in two batches through rvurlitgeris homo-mixsr.
Samples were removed and calorific checks iaken on the slurry (Appendix IV).
[OFL predicticne of the calierific valus were withln cne-half of one per—
cert of cur values. This would definitely expedite production as 1t womld
ne unnetessary to await calorific checks prior to a ran if this degree of

correlation can be maintained.
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Using standard €18 production methods whrich have siwen excepticnally
uniforn welght distridutions,(see Pigure 3) difficultiss wers entountersd
maintaining the target weight (Flgures 2 and 2). From past experiense,
there are rumerous changes in process used with the aggloowrete slurry
which could result in 3 zmore uniform paper. This would roguire 3 cer-
tain amourt of time and experimantation with this type of mix. Ib w3
not felt advisabls at this time to expariment wilh the equipment &s we
are obligated to marufacturs forty batteriss from esch let. lNoar the
b end of each run, the slurry in the posl was agitated with bensficial

results as ¢an be seen on charts in Flgure I and Figure 2.

5 As can be gean in the disteibution of Lhe production sample,
Y . {Appendix V) more than eacugh peper was obtained to manufacturs

ths experimental units. The following information 1s ineluded in
ik appropriate aprendices. Puarning rate (Appendix VIm), Resistance
« ' (Appendix VIt } and Calorific Values (Appendix V).

The amount of heat paper gassing will be delayed until wurlitzer

can obtain oil bath eguipment necessary io run this test. ALl pepers,

[¢]

P
i
;
g other then %hat usaed to run production quality chesiks, has been cul

intc sheoh, carmed ard seeled awailirg further instructicns from Sendiz.

Four sheets from eazh 1ot have heen szeurely packed and shipped to

Sandia, the University of Florida and DOFL.
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SUDURY

The following cbservstions can be made regarding the agglomarate

process from the information on hand:

1. A change in present production methods would be called for
to obtain botter "on target® yield. (Comparisons on Pigures
1, 2, and 3.)
2. Predictability of calorific walue is better with this melhod
than the cne presently used.
' 3. Burning rate of the heat paper lot using Xentucky Color chrumste

is slower than the present material in use. {Appendix VIb}

4. Elimination of acid and sodium hexametaphosphate simplifises

production procedare.

The final evaluations of the process cannct be made wtil this

paper is used in batteriss., From a production point of view, the

process doss have merit; that is, eliminatlion of pH control and sedium

hexametaphogphate ard caleorific predictability.
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APFENDIX X

Classitication of Heat Powder as Received from
Eureica-Williazs
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AFPENDIX I

Boat Powder Thtained from

Qs 18203-G, Lot Ho. 1

Zirconium powder, lot No. $05G-4, Foote Mineral Prod. Corpormstionm;
Ignition gain 31.43. Other chemical analysis and particle sisze evaiuvs-
tions in accordance with NAVORD-05-83935. du ‘um chromate supplisd by
JoT. Baker Chemical Co., Lot No. 20584, Pureka-Williams lot ¥o. 67.
Caloris values 455.1, 454.5, 454.8, 454.8 — averags 454.8 calcries per
gram. Approximate golids contenmt - 20.2%.

P.0. 16859-G, Lot Ho. 2

Zirconium powsder, Lot Ho. 905G-,, Foote Mineral Corp. tion
gain 31.43. Other chemical analysis and particle size evaluation in
accordance with NAVORD-03-8%35, Barimm chromate scupplied by Zentucky
Color and Chemical Co., lot MNo. 6907. Eurcka-Williams Lot Xo. 65.
Calorie values 455.5, 556.0, 454.8, 455.6 - average 455.3 calories per

gram. Approximate sslids content - 19.6%.

The mateprial was recelvsd in ¢wo lots. IDach lob had six 5 gallon

plastic sealed liner cana, Each lot ccntained appreoximately 54 lbs, dry

veight of materiai.

Barium chromate wWas to conform to Specification NAVORD-OS-8935.
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APPENDIS 1 {(Comiirmed)

Particis size ancording Lo eub-aiaove siser:
Lens than 20 microns $9.5% miniramm

Less %han 9 nicrens 97.0% minioean

Lesa then 3 wmicrons 8707 miniom

Less than U.75 microns 1154 mintmuam
-~ -

(307 meximum

Chexienl:
Chloride loes 4hsn 055

Sulfate less than .01% {to be increas: . to .03%)

Baker met particle size and chexdiecal specifiecation.

Kentueky met parcicle size but was slightly high on chloride and suifate.

§
e TR
€
)'F“;l*
Al




St
2
(s
T
e Hod
e )

T .

v
4
e

2

APPENDIX 1
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o Values of Beat Powders
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Bureka-¥illiems Wurlitzer DOFL
1ot %o. 1, Baker Chromate cpls/Ers cala/ar,

455.1 456.08 451.9
454,35 455.7T7

At

548
454.8

Lot Fo. 2, Eemtucky Color
Chromsts 1455.’ 5 &57 ah; k53 n7

456.0 457.88
L5k 8 C
455.6
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APPERDIX 111

Fibeys Used in Hent Paper im

Baso Shest:

Jdertical for both lots.

Glass vitron Zode 104 (1LOF) 1774 grans
Piberfrax (Carborundus) “T7h grana
Asbestos TR {Johns~Hanville) 1182 grazma

Approximately 10 grams of fibers per liter - pH adjusted %o 2.6
. Base sheet was maintainad at 45 nmgs. per aquare inch,

Lot No. 1, Baker Slurry:

Fibers mixed witn 54 lbs. of powder.

Vitron 104 1416 grams
Piberfrax 1416 grams
Asbestos TR L4l grans

ot No. 2, Kermbtucky Color Slurry:

Fibers mixed with 5. 1lbs., of powder.

Vitron 104 43 grams

‘ Fiverfraex 1443 grans
Asbestos TR 962 grams o
i Lf A ‘\/E.gfk an_“?;j%
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APPENDIX IV
Caloriz Checks on Slayxy (Powder & Fivers)

The samplo was filtered through a Buchner funmel, washod »vith

acgtone arnd oven dried for spproximately 40 mirmtes.
Lot ¥o. 1, Baker:

407.0 cals/gr.

IXFL predicted 407 calories per gram.
4£06.0 cals/gr.

Lot No. 2, Kemtucky Celor:

500.3 cals/gr.
403.11 cals/gr.
398,52 cals/gr.
401.04 cals/gr.

Calorific Checks on Pre-production Bun of Paper:

A short run of the paper machine is made and weight adjusted to as
close an approximation of whzt the desired weight will ba in production.
Samples are cut ovt, vecuum oven dried for two hours and caloric checks

o
Baker Lot:

364,56 cals/gr.

DOFL predicted 365.0 caleories per gram.
363.91 cals/gr- : . .
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ARPEDIE IV {Comtimind)

Kentucky Color:

365.32 cals/gr.
266.06 cals/gr.

A1) calorific checks were made using the Parr calorimeters

modified for argon zimcsphere in the bomb.
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Inches per second (taken evaery 30 ft.)
7575y Toliby T, 7.63, 7.52, 6.84, 6.99, 7.35, 7.35
7.35;, T:52, 7.6, 7.63, 7.75, 7.75, 8.06, 7.75

Aversge - 7.55 inches per second

Lot No. 2, Kentucky:

Inches per second {taken every 30 ft.)
5.8%, 5.55, 5.98, 6.13, 5.49, 6.02, 5.81
5,81, 6,13, 5.85, 5.98, 6.06, 5.72

Average -~ 5.88 inches per mecond

These burning rate checks wers made on a2 Sandis Burning Rate
Tester, Serial No. PT-416-3,
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AFPRORE Vi
Hegt_Fad Rexlstance
Ik %o, ). Baker:
Heat Pad Resistance
Weight Range Test Results (chms)
8.4
620-630 7.0 7.7
7.7
7.0
630-640 7.7 “.8
5.6
b2
640-650 6.3 6.5
G.1
® 8.4
660-6T70 5.6 T.1
7.7
b.9
670-680 4,2 L.
5.2
2.1
630-6%0 4.2 3.7
4.9
3.5
630700 3.5 3-3
2,8
These resistancs checks were made on a Sandlia Heat Pad Resistor,

Seri&l .}bo P'I'd&l?-"ia
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Hest rPad Resistance
Weight Hange Test Results {otms)

Indiyidunl Average

7.0
W}o Iboz 601.
7.0
4.2
630-640 5.6 5.6
7.0
‘ 5.6
‘ 640-650 5.6 5.1
b.2
2.8
650-660 L2 3.5
3.5
4.9
660-670 3.5 5.2
L.2
4.9
670-680 L.2 5.1
6.3
4.2
680~-690 4,9 Lok
402
4.2
690-700 Loz 4.0
3.5
. Thess resistance checks were made on a Sandia Heat Pad Resistor,
Serial HOO KW”SO 2 1 ?""\ s - »,‘ .,‘_Q; : } Al T wi )
g A% v—«»;-bwf‘-«/; i‘ ®e




FIGIRE 1
Production Weight Contrel Charts on Baker Run
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SANDIA CORPORATION . . 1 A0

RAXYHA BaSE, ALBLURBGLE. M MW

’ PURCHARNYT DEPART M ANT

MO Fiier MC-B18, i-4

™e Wariitoser Ce,
Borth Tomswendds, R, T,

Atta: M, J. v, lally
B P.C. 15136, Item O
Beforenses; ., L3r Shcbery o lally, d4td L20/%

2, Lir .ally te Berrity, dtd 518/

Gemt] emven:
¥ wish to modify ouwr vrepessl of Refercace 1.

As oov proposed, you will preswre tw 1-28 heal-pewier slwrry lets fram
. Puroks Willlssms "o, Both of ‘hess _e's are to be mede by ithe IOFL sgglewm.

orate mixing yrecess, The calarifi- wuios sbail be as required fer ibe
C.-818,

Ome let of the Dureka ¥illlems slurrTy w211 Do made with Beker BalrO; mede
sspecially ‘or taie process. The secoxd lot of slwrry 1z te bs mede with
Balr(; procwed ’rom leatwaky Coles: ant Chemionl O3, This saterial s
ased for gasleag Des: Dowiars anc l& W0 meet Mlitary Specificatioms B 5504,
The avwrege partiole szize 1s 30 be less than 2 microms disseter 33 mossured
on a Fister Soh-seiwve Sissr., Bowever, if Leniwcky Coler car sapply msterial
that 068 not yield crystalline particles larrer than 20 micrems sad zlpo
meets Militery Spetifications B 5504, then tiis matarizl] sy be procwrwd
for the sliwrry,

The twe s ar~ise ¥'ll taen 9 uped o mexe two loie @f heat paper om ke
peper peonine.

ifter facricetlion s iae Boatl pepar al Wwrlitser, osend s fewr-fost rxmple
of each nhdel paper 1ot %o Samdia, DXL, aad the .miversity ef Flesrida fer
tosting.

Mior 1o *he assemcly of axy batteries, obttais all productica sod teet in-

fermatiop om %2ia paper. If it is svidemt that the MC-Z8 heetl pspor

opoeifisstiions navs been et with the beat papor, betieries mey be falwri-
‘ ocated wsim, <nls peyer.

This rmutenia N L m

tatiena Defene 70 . :
o .g Sothe 50 e avs Lo et [
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The Warlitsar Co, - ! . &“ %”g A JE.}
. Ferty evalumtllion Datteries are Lo be mmde Wiih suoh heat papur let. Twemdy

of Lhome are %0 be fired at ~H5°F (TR-310427, parm 2.7.1.2) sod twowty &3
169°F {TR.ILDLTY, pare 2.7.1,%). Ia sdditica, exfficiemt womirol betteries
az)l ™ wede with gtandard boat pepsr to eetablish a stendard Jor sompari-
poa, (Pessidiy stamdard producticn D-tested mils mey De used far this

PUrpaes.

Inform Mr. Rxy Osmys of XL wiem the papor 1s !9 De mede [am! e slwr?y
moed &% Bareirn ¥Willisma if at all possikle) 20 ke may de preceatl &3 om
obes rvar and sonsnllemd,

It {5 opr omderstandiag, Desed on the letiar of Esferemoe 2 (2scumismg thak
the ssope of work owtlimed {n this letter is slightly more them dowhls What
of Raferemes 1) that this work cam So acosmplisked im apprurinaiely fesr
monthe with m crpesditore of £3,3500,00.

This badng the case, you ars axthorised o begiz werk em tbis iftem
immediately.

Tery traly yomus,
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SANDIA CORPORATION! =~ (7
BANTEA RASE, ALBUQUERGLE, M M.

A
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'

‘ FURHAIYC EPANTMINT

The Warlitser Compaxy
Morth Tonawanda, Wew York

Attn: Mr. E, B, McDonaid, Security <ificer
For: J. W, lally
Rer P, U. 15-1536, Item 1C
Referonces: 1, Lur., Snoberg w Lally, dtd. L/20/59
‘ 2, Lir. Laliy o Herrity, dwd. 5/13/59
3, Ltr, Snoberg W Lally, dtd. 7/13/5%
Gentiemen:

Keterence 3 outlines & melnoa ¢f vbtaining materisss to fabricate tao iots
¢f neat pesper by the DFL aggicwerate mixing process, Wz wish to nodify
this proposal.

I In paragraph 6, it is stated *"Prior w the assembly of arny batlerles, oblaln
all production and test information on tnis paper., I it is eviassnt that b

4

the MC-818 heat raper specifications have been mst with the heat paper, dat- W
tories pay be fabricated using the zaper.® This snould be disrezaried an d
the following instructions substituted: #
All production information tests shouid be conducted on each lot cof o
heat paper and relayed to Sandia Corporation. These tests should in- g
cluce burning rate, calorific value, anc resistance, In addition, the ~:]
amount of heat paper rassing should be reporied, Approval of the tests t
by Sandia Corporation will be nesded prior ¢ asseably of any battlerilss h
on tnis item by your personnel. t

Aftler approval has been granted, {oryy evaluation batteries are 0 de
eade with each hsat paper .ct. Twenty of these are tc be fired at

489F {TR-210L27, Para, 2.7.1.2) and twenty at +16S°F {TR-3.0L27, Para,
2.7.1.3). In addition, forty conirol batteries will e made with sland-
Twenty of “e contrel ra-teries are 0 be firel at

ard heat ; .p»r,
B3l et ue,

e

1) batteries are w0 be made concurrent with normal production using
normal preduction psrts, All heat paper ussd ir the 120 heat peper
evaluaticn batteries is W be selected using tte method in force prior

to BCL-MC-518-27C1,

. , o .
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ED

The Wurlitzer Compeny -l

This letter supersedes all auplicabie portions of keferrnce 3.

For our information, you wil. furnish Sancis corporation an estinale of

the tots) cost o parform item 10 af cutiined in tnis letter and s

refearences,

Yery truly yours,

.
.

1 .
L ..
ooy i

E. S, Shoberg
2% Assisian® Buysr
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