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- 3 el
Polybutadiene oropelliants (Dr, J.H.3. Vernon)

9, As part of a three—year programme to produce
pellant with superior low tompersture properties

parboxyterminated polybutadiene 1s being i.:’.w*sti:‘;
of a ceastable system producing, on :
gy PN o

Difficulties have been encountersd in finding &

a worlmble rocket pro—
the use &s binder of
sted, This forms part
curing, 2 rublery propelilante

oy Ty T e
suitable curing agent,

The tri-functional MAFO produces & $lexible nmibber at low temeratures
1"1"' L - L T a ! e
put softening tekes place at high temperstures on accoun 4 of decompozitd

=

o
The most promising solutlon so far obteined involves the use of 2

-~

of PO ond an epoxy system, the therme degradation soften?
the Pormer belng balanoed by the soniinued curing and hardanl

af the latter.

e lagers (Drs L.Ha Osborn)

e i, S .

phenomenon &b present baing
the reaction in the LU

such as,; L yxamp

+ne develeopment of new (O i
and photoch grieal and gonmo—Tay induced awtoxidation =nd its inhil

. e . (L Y R et e = e e el e i S e M ;
HIL Clu-t..'_-l_':'.l.f‘ of AmeIlCcrr and Hisaian workK on r,_;r..-_‘r:_,_:m wEs 4ls0 SlVEicae

40_. Tisita 10 the laboratories were +then made, Itens domons troted
aya indicated below.

oonmosite Materials Grour (De. C.C. Evons )
— — e =

e

-

fihpes In the reinforcemnent of struoctural

43, The theory of the use of

moterials WS outlined., ‘hislers af silicon pitride 2nd gildigen :“.;"‘bi-%r_
pozsgss both sood tensile stren-th and 2 hish modulus, Studies ol thoir

L T

growth have been undertalen at . R.D.E.; 2nd it oppaars that they olleT
a promising field for repld produstion, srovided thai o

in o form suitzble for hendling. This problen s also been investig
and good progress has Deen nedoe

o The visitors werd shown & walsker furnioce, its con
operntion being described, The indtial whisker ma
attention of the Estoblishment was silicon nitride, On 20COWRE
lengthy processing time in the furnace (about thres ﬂ,-;rs::l,‘ produ
of ths material is costly, amounting at present Lo mhoub £100
The use of silicon corbide wns sepefore consglder and it wes
gm}_:\f;r%ﬂ nt abhout cne—rifth the aoste It is cu:_n-.si;a'-:uﬁ. +hat this
brought dovm ot 1east to S5 per pound and possibly losse

W SR RUERE | A Hio modun T
15, Seperation proocsses weIe domonstrated and spec = |_..l..__l t5 1::1_:
ghowm, oSemplos of aluminiun slloy rod reinforced with wil skor material

wore also exhib itada
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(lmtorials and hplmiv?a Research and Development,

of Technology
m% Mines Research Establishmont)

GW sent Research and Development Dateblishment)

al Armament Research and Development Lstablishment)

pr. D.F. Runnicles

2, DR, BELLAMY, the Director, weloomed the visitors to the Dstablishment,
He said that it was very difficult to make a presentat fon of 211l tho wor-

b e DIOETRSSE &t |r.E.-D|_u| He I'"lL, hDIF'Tp-'LT' affeated A c-l'_':.""'l‘-q J_.,_., "-::I-
arranging for a series of ton-minute talks to be given on some of tho
eurrent topics of interest; thase would be follot ﬂ by ':"_ei‘c: +a
lahoratories to see other research baing undsrtalen,

%, Outlinine the function of E.H.D.E., DR, BELLANY sadd ]
main activities was research and development of propellants, Thers yen

many tochnological problenms to be resolved; those incluwded prevention of
cracicing and slumping,; teiloring for special purposcs and devising

compositions to withstand low tomperaturcs. Om the high cxplosives

gide, work was in progress to compournd new fillings of enhanced performsnc:

for underwatsr wempons. 4 new facility wes being constiuected for this

researah,

b I the materials E.I'-E.**, offort was being deployed on bidlding up
data on polymers which were reguired in engincering dozign, An example
of tils was in the production of parachute cords, vhore it was required
to improve the streppgth of the fabrication maferials at high rates of

5 shear, inother aspect of the work on polymers was the search for

; oompositions having better mechanical propertics at !".i;:;h t::-mp-;:*r.‘bur-:s.

The Bstablishment vas also engaged in the development of 'widskers! of

silicon nitride and silieceon carbide for I‘Elﬂfﬂrﬂlﬂu structural materisls.

In this context, the production and application of asbestos fibres wers

also baoing studied.

5. DB. BELLAMY said thet & two to three man effort was deployed on
laser matorials research. Tho Establishment was very well equ::-ﬂ;ﬂd for
investigating the chemicsl strusture of substances by plysicsl means,

6. The short presentations outlined in paragraphs 7 to 11 were then given.
Gl e e tion (Bes (514, 1aie)

fe ﬂm mtitﬂﬂf‘l‘-ha mm zf an aircraft by Euﬁnz of detonatins
-3' z rgos was described; only 3+ lbs of explosive
Br M II ﬂmmt was now boing iavelupﬂ{_ by the Estaplizh-
_W@Eﬂ one pound of explosive charge, ‘oplications of this
outsids ﬁmw* M*ﬂam in the general physiological
ear r - buil researsh, in the study of
: '_ af bla.a‘l;. 'l:.akem*“f oft mias:i_'l.uas at

(Dre D.H, Richards)

8 of vinyl polynors forming hoal
materials of improved thermal
monomer, it is possitle to

re of completsly diffarent

to head poly a~pethyl styrene has been
don of two di-anions with ijodins, & one
obtained, This has been confirmed by
mnnpiﬂ investigation and
mss on the production of
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High Fnergy Dmlosives Faollity (Mr, £.G. Whitbreed)

16, Refercnce has glroady boon made to this installsation {‘;fﬂ-:‘-"-i:‘:ﬂ-?h 3‘]-
Tts design has boen based on on eerlicr pilot seelc mnd_al , and 19 t::mw
fapility is ot present in the eourse of conaﬁu_ntl_.un. 'hen complete,
it will en=ble research ond development on composite 1‘&:},{,’;‘1 enerey
exmlosives to be carried out under remote control, This 'r:.ll inelude
ronufacture, preparation of zamples for assessmc_-.nt, a.:}ﬂ_’.;};r ,-_rl?:m;;:

of a fHivae inch gauge ralloay, trapsnort of rouncs to m_r::..u c.f-rinc:rs
and to test and disposal grounds. A1l operations are directod from o
contral control aonsole, Datehas up to an equivalent of ten pounds ':|'_:
Torpex can be propered. This eapeeity represcnts t‘.u.'; 5:‘-'_-:.,1“5‘.: size of
nlont which can bo readily scalod-up if that is rodulncd.

17, Tnothe development of better underwa tor exploaives, it is hoped

: A e e e SQALY T Flm HmaetEd T4
+g achiove & 70 per occnt improvement DY 1963 --l_Eh s _.Cl‘n_s'aa-h:‘L}..}:. of
o one hundred por cent enhoncement to follow, Work on the pilot plant
hos boen based on the anmonivm perchlorate/aluminion systcm. The relative
norits of +wo binder svstems sre belng evaluated, polyurethonc i_-l:,st}t;lacni
with nitroglycerine and polyurethane incorporated with lithiun perchlorate,

: : iy ; o ¢ e
Woriz of the Chendeal Enginecr-ng Brench (Mr, R.G. Hoss)

48, Tork in this Branch frnlls into three categorics, process development,
wnit operation assessment and squipment rescareh. Tmmples of inveatigations
undertaken inelude the drying of liguid oxplosives, polyester menufacture,
the processing of hazardous maicricls, Pibre alirmnent and composites
development, and crystellisation studies.

19, The wyisitors saw threc demonstrations. Theso were the study of
dymamic torque in mixer blades and olearance asscssment, the aliemment
of fibres by extrusion in en elginic acid gelled filament, =nd & pilot
plant for ascestos Tibro alignment into felts for their subsequent
incorporation into resin cocposites.

Qursent worlk on eolloifel propellants (Dre .G Willians)

20, This presentotion outlined the very wide arca covercd by tho
Bstanlishment in tho development and examination of colloidal propellants.
Fooilitics exist for maldng ony such compositicn and Cor asssssing its
propertios, Capaoity ranges from propellants for small arms and morters,
naving & burning timo of 2 few nmilliseconds, to gum and roolket propellants
with burning tines of o hmdred milliseconds to thirty seconds for
sustainer motors, Charges for liquid expulsion could Lo required

%o burn for up to one mundred seconds, Exanmination procedurcs include
those for assessing safety, temperature dependence and stornge lifa.
Ultresonie and X-ray tocinigues sre used to inspeet finishod rounds.

Mo similar faeility for taking such a wide and overell view of the
eolloidal propellonta exists anywhere olse in the world, The 5s tablish—
pent 1od the rest of Testern Eurcpe in propellant tecimology.

Composite propellants (v P.R. Frecmon)

21, The history of the dovelopment of plastic propallants was outlined,
fron their inception os simple oxidant/Tuel mixtures to fhelir hdgh
sophistiention of the present day, Plnstle propellant ecan be used
straight from the incorporator, and betches of difforent mizes can be
blended to yield & product having the required physieal and bellistie
properties, Burning rates up to over one inch por sceond can bo obtained,
end high rotes can be schieved by the incorporation of netal filamonts
or ferropencs, Perforuanccs up to 250 seconds ere cbizinable,
Disadvantoges of suwoke production on buwmning, ond of poor pnochanical

and low tempersture propertlos have led to the developmont of elastomer
ﬁmﬂmﬁa. Speeinons of hoth typos of composite propellant were on

Vi
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