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MORANDUM 

OATE 20 January IS^^J 

^?^ 

FROM capt . J . 0» Aokermaa 

SUBJECT: Yiscosity of Composition B-2 

PWLICLYRELEASABLE 
i^LCtesicatlon Group 

1 . At your recpiest, a summary of the rery small amount of information aTaila-
•fale at t h i s time regarding factors control l ing poara"bllity of Goaposition B-2 hare "been 
assemlsled. 

2 . As yet , w® have "been unable to secur® a r e l i ah le kaowledge of the factors 
which must 'be controlled in the maaufactur® of Ccaposition B~2 to secure most s a t i s ­
factory cas t ings . Shis occurs "because of lack of knowledge of the manufacturing 
processes and the degree of control which the manufacturer can aiaintain, plus the fact 
that heceoxse of l imited f a c i l i t i e s and mater ials vre have not as yet t raced out the effect 
of the several var iab les . 

i-

3* It &ppear@ at this time, howefer, the Gcsaposititm B must "be controlled to 
same high degree 'by the msaufacturere f o "b® of ideal quality, it is pro'bable that t%rQ 
explosive ml2±ures of different properties will he neeesssry. !]̂ age are I 

'b. 

A low viscos i ty slxirry which can he poured at very low t« 
peratures in to small and i n t r i c a t e iRolds. The v i scos i ty of 
t h i s mixture saust "be low, but cm the other hand, shoold coa~ 
ta in p a r t i c l e s of s i ses which wi l l net segregate readi ly 
within the half hour or one hour cooling t i s e for s s a l l eagt~ 

JOT large castingg with a cross-sect ion of size v&ich requires 
four to ten hours cooling tisue, i t i s posBi'fele that processes 
which iQay give best caetiitgs wil l not be v i t a l l y affected "by 
the workahility or v i scos i ty of the s lu r ry . I t i s laore l i k e l y 
that g r i s t size and percentage of HDX should 'be Buch that l i t t l e 
segregation can occur. Shsre now appears to be a p o s s i b i l i t y 
that i t wi l l 'be desirable to have a imix 'sd.th scnsiderahly more 
than 6o^ BBX t o increase the power of the sxplosiTs, as v^ l l 
as to iiaprove casting propert ies* 'Ihia statesaent i s conjectural , 
however. 

\4> Hscently, v i scos i ty t e s t s have been conducted by E.sig'berg at S-sit® with 
the modified Storsaer viscoaieter. These t e s t s have shown that a good h i t of va r ia t ion 
occurs fr<Ha box to hox in any given lo t of Sosaposition B. Ehe t e s t s hsre been extended 
to include v i scos i ty t e s t s of mixtures of good and poor l o t s of explosives. She r e ­
su l t s were grat i fying in that they showed that the ialztures of half-and-half of two 
mater ia ls , the resul t ing aixtur© showed v i scos i ty proper t ies approaching those of th® 
l e s s viscous mater ia l , following t h i s work, Heie'berg has taken a ser ies of photomicro­
graphs of S33X p a r t i c l e s extracted from severpA "batches of Gcsaposition B» PreliiBinar;}r 
analyses have heen made of the pa r t i c l e s ise dis t r i 'but ions, »hâ N9i "by these p i c tu r e s . 
5he .e thod used ^y MM In the study i . given ha lo . . ^^^33^^^^^^^^ ^^^^PELLED 

iqsHOBt PER DuC REVIEW Ir... 197^ 

Approximately 5 &^®» of Composition B was placed i s a 150cc beaker. A'bout 
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INTER-DFFiCE MEMORANDUM 
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SUBJECT: Tiscosi ty of Composition B-2 (Cont'd) 

25-3OCC of chloroform was added and the beaker agi ta ted u n t i l an appreciable layer of 
HDX formed. Approximately 15cc of chloroform was poured in to a c rys t a l l i za t ion 
dish (ijcm. diaiH.). fo t h i s , about lOcc of the B3K OT.spension ( s t i r r e d vigorously) 
was added and the pa r t i c l e s allowed to s e t t l e . The dish was gent ly t ransferred t o the 
microscope stage aad the p a r t i c l e s o"bserved through the CHCl̂  layer . 

for photcsaicr©graphsI A photo of a s t ^ s micrcaeter was taken under the same 
conditicas as are the p a r t i c l e s , fh is was to "be used as a measuring device. 

lOX ©"bjeetive 

i s f c . expomire with 6? microscope laap of highest i n t ens i t y 
(adjusted "bj means of sub-stage condenser. 

5. Attached hereto are 10 p h o t i ^ r s ^ s taton during t h i s study. Also attached 
i s f i g . 1 , idiich shows p a r t i c l e size distr i 'bution curves taken frcm several ^o tomic ro -
gra|^s« In e x a a i a i ^ these carves, one aust not® that the p a r t i c l e s ize distr i 'bution 
i s hased on the aua'toer of p a r t i c l e s eounted m.i. not weight* In t h i s respect the curve® 
do not p a r a l l e l staadard prac t i se* fhe curves are noteworthy, however, i n that the 
correlatism i s good in showing tha t th© smaller p a r t i c l e s i w s are of grea tes t importance 
in varying th® s^pareat v i scos i ty , fhe l a rger s i zes , apparently, are of l e s se r import­
ance, "but W0ttld permit loading a »e l t without serious increase in the v i scos i ty . 

6« I t i « ii^ossl'blft t® write m good specif i c a t i e a without g rea te r laiowle%0 
of the fac tors a f f t c t i i ^ pou5#i l4 ' ly sad without a taowleig® of th® aaaufactured pro­
cesses* low@v®r» i f &m. wir* t ^ hszsxd » fwisft m a, t pee i f i ea t t c^ liilch would a s s i s t 
in the pouriaag of mAl o ^ 1 ^ « * . i t would "b* m followsi 

a« A A«r^*A^Aft,>@ east i s p e l l e t s at ®ay ©toveaieat 0(»posi-
-l *~ t l o a , s* ̂ ^ ^ « r % 60^ Wl^ t h i s s lur ry ^ o a l d "b© sads. tha t 

A t » W^^^^$^mi t » rtduee th@ campoiitioa t o 60^ lEX, the 
^ ^v i sMi l ty i f e l i "be I t potse 3 poise a t 90®0. ( fhis i s p ro -

l^^ ly 5 t®<e®^ or l e s s on the. Holatm vitoostmeter) • 

'\ I f th« eswptsit loa i s delivered 'by the maauf swturer with m. 
WZ e^mttat g r t a i e r thaa 60^ t o a s s i s t i a aMufaoturing, i t 

IN, aust 1@ rnztif 0£m m.m^ so that A©n aix@4 with XIS to a fixed 
p#»3enta6« tf H S , i t wi l l give unifoim workabili ty for a l l 

^ port ions of th* l o t . fh i s i s necessary m that m a l l c a s t -
_ . ingt m«ie a l d l t t s r e a t t i »«s wi l l a a t ^ e ^ h other i n can- -

pat i t lo t t . 

%»• QB th® %asis of ihm l imited p a r t i c l e size detenaiaat ions, ^ ^ • 
°" l i g . 2 has "been prepared, fh i s f igure shows th® 'boid ClASSiFiCATlOfl CAÎ IC 

enveloping curves of p a r t i c l e sig® fr^aa the studies of p|-f̂  |}yQ h£VlEi'/ JAl"̂  
mater ials lAiich have proved accepta"ble in v iscos i ty studies 
and i a CMtA^ room pouring. In the port ion of the curve for 
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SUBJECT: Viscosxty of Oofflposition B-2 (Cont'd) 

small pa r t i c l e s i s e , only one l ine i s shown* This l ine 
i s to be considered the maximum ctirve. Ihe short ve r t i c a l 
l i ne s below the curve indicate only that the very fine 
g r i s t proba'bly caa not be eliminated completely. 

7 . I t i s possi'ble that an extended study of p a r t i c l e size effects not only 
on th© explosive mixtures, hut also from the standpoint of estperience of other indus­
t r i e s would lead to def ini te information on the effect of g r i s t size on desirable pro­
pe r t i e s of the s lu r ry . Although indicat ions of work to date are that a smsQ.1 increase 
in the fine fract ion i s extremely detr imental , there pro'bably i s a c r i t i c a l point 'beyond 
which t h i s would not he true* for exMiple, Baratol-2, ^ i c h contains only micropulver-
ized material of a low mean diameter, i s not cmly extremely pourable, "but shows prac­
t i c a l l y no s e g r ^ a t i o n in moderate size cas t ings . Ih® difference "between these res t i l t s 
and those with the graded material with a raasonahly large pe roen t^e of extreme f ines 
i s proba'bly not inciMpatible i f a l l fac tors were known. 

S. I t appears that i t wi l l be d©sira"bl©.to determine as soon as possible vt&t 
for® further work at S-si te should take , and how t h i s caa be correlated with work at 
Brucetoa and Hoist«m. I t would be desira"bl@ if S-s i te caa secure SDX in several g r i s t 
s i zes , t ^ i c a l of st«xdard manufacture* These f rac t ions then can "be comMaed in a ser ies 
(d proportions to develop carves of p rope r t i e s . I f t h i s i s p rac t icab le , i t would be 
desirable to secure fractions, liiich l imi t or eliminate the fine g r i s t p w a l l s l i n g , i f 
possi'bl®, th® s izes that caa be produced COTsmereially tj Holstoa, Shis i s pa r t i cu la r ly 
important as a reda©ti<m i a f ines appears most desirable as a method of improving the 
v iscos i ty and poarab i l i ty . If special U S i s ©"btsdned trcm l o l s t o a , we dxould receive 
information oa i t preparat iwi aad «diaac®8 af semiring uMfoxa i t j i a a maaufactxired lo t 
coataiaing them. 

i^ 0, mmmm, 
'Captain, ^SSSB^ 

CCS Lt , Hopper 
Mr. Pophsa 

a t t s , 

JOAsms 

#t) )J^^ 
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