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155mm propelling charge, ~ 
showing combustible charge 
container and slotted 
tubular stick propellant. 

A range of stick and ... 
granular propellants -
produced by strictly 
controlled manufacturing 
processes to give consistent 
performance over the 
service temperature range. 

Gun 'propellants and 
combustible charge containers 

Loading of propelling charge ~ 
for 120 mm APFSDS 
ammunition, developed by 
Royal Ordnance Explosives 
Division. 

Royal Ordnance Explosives Division is the biggest UK 
producer of gun propellants and combustible charge 
containers for medium and large calibre propelling 
charges. Manufacture is centred at Royal Ordnance 
Bishopton, which also undertakes propelling charge 
design, development and manufacture. Royal 
Ordnance Waltham Abbey is responsible for research 
and development of propellant formulations. This 
integrated facility for pl"Opellant research, charge 
design, development and production is unique in the 
world. 

Gun propellant 
compositions 
Explosives Division has duvu lo p( cl u comprehensive 
range of double base, tripl u Iw1')() !I It cl llilramine 
propellant compositi ons, whi ch prov id e the 
propelling charge des ignul' w ith H wid e and varied 
range of propellan l propel' li os to ('it th e required 
propelling charge perro rm oll cu cr it e ri a. 
• isochoric flame lempera luru1') ~100oK-3 600oK 
• force constants fUl" MJ /kg-l.26 MJ/kg 
• linear burning rale coe lTi c iollt s 0.05 cm/MPa-O.26 cm/MPa 

Using the high standard (' xpe rlis' and facilities at 
Royal Ordnance Wa lth a n Abbey, I~xp l osives 
Division is continuing lo resea rch and develop new 
propellant composilions for SI eei l'i c performance 
criteria optimisation . 



Applications and calibres 
Appli ca li oll s a nd ca libres currently in production or under development include: 

Land 
Arm ou reel Jo' ighlin g Veh 

Arl il lc l' weapons 

Mo rl o l' s {slems 

Sea 
N;lVII I gun s 

Air 
l\il'cl'a l'l guns 

I~ X I los ives Division offers a comprehensive 
prope llant range to customers worldwide wh o wish 
10 bene fit from the unparalleled Royal Ordnance 
lec hnical performance and quality. 

Calibres 

30mm 

76mm 

105mm 

120mm 

165mm 

105mm 

155mm 

51mm 

81mm 

4.5 ins 

25mm 

30mm 

In addition to these 
products, Explosives 
Division has the proven 
capability to design and 
develop propellants and 
components for customers ' 
particular requirements or 
to manufacture to 
customers ' specifications. 



Solid cord stick propellant. ... 

Artillery ammunition ~ 
performance in the 105 mm 
Light Gun is improved by 
stick propellant 
formulations. 

High performance 
stick propellants 
Du e to th e co ntinu ed quest for improved technical 
perform a ll ce, th e ncw generation of tank and 
artill e ry gUll s is much less tolerant of the charge 
sys tem em pl oyod th an are the equipments they will 
replacc. Ammullili OIl fo r these new guns is required 
to afford a high onc! co nsistent level of performance 
in term s of penelruli oll or range and associated 
charge sys tems mu sl opera tc within strict tolerance 
bands, wilh eac h OIOIll Ollt ca refully optimised to 
achieve the ()v()J"II II olToc l. ti ck propellant forms an 
essential c() ll slilll OIII of s uch charge systems, since it 
displays a reg ul aril y of porform ance, with smooth 
ignition churHc lori sli c:s IIlld freodo m from pressure 
waves . 

In the United Kill gci olll lil o virl ues of stick propellant 
have long boon J'ocog lli sod. Although they are more 
difficult to manufllc llll'() lil nll lil e granular types 
which havc foulld fllvo llr ols()whore, stick propellant 
has almost co mplololy d L'l pl llco ci granular from 
British charge sys lolll s, Th is upproach, combined 
vvith expert p rocoss CO III ro l, 11lIs Illade possible the 
development by ROyll1 ( rcill ll ll CO of highly successful 
tank and ar tillc ry cil (t l'go sy,' IOill S, particularly for 
120mm and 155 ml11 (lC pilPlll lli ll s, th o excellence of 
which is unive rsa ll y I'Ocog ni sod . 

A gun and its amJ1lullil io ll nro des igned to operate at 
a specific tempera tu I'( , IL'II (dl y II l'o und ambient, but 
the system mu st perform slI foly fl llci effectively over a 
range of climati c ell vil'() IIIlI OIII ,' , Thi s in particular 
demands propell allt s Sll lll ,' whi ch d isplay low 
temperature coefTi ciolll s Il l1ci whi ch a re highly 
resistant to shallc l' ul :w illJlJiJ io lll lemperatures. 
Explosives Divisioll 11IIs ci ov() lopocl sli ck propellants 
with meticulous C[l I'O ill dos ig ll Illlci manufacture, 
choice of geometry Hilt! fOl'Jlllll ll li o ll , control of 
dough rheology, rc fill ollllllt of cli o cl os ign and 
optimisation of prcss i I 1).\ CO lic! i ti o ll s to achieve 
consistent and reg ul ur 1)lI IIi s li cs ovo r worldwide 
climatic conditioll s. 



High quality granular 
propellants 
Many equipm ents s till in service accept only 
granul ar [Jropell ant charges .. The standard of both 
performall ce and sa fety of these equipments 
depend s very direc tly on the quality of the propellant 
employed . elec tion of a granular propellant made to 
th e sa me hi ' h standards of manufacturing control 
which I';xp los ives Division has evolved for high 
pe rf'o rn Bll ce slick propellants is highly 
advantageo us. Granules made in this way also 
dis pl ay th e favourable temperature coefficients and 
res istan ce to shatter, characteristics which make a 
major co ntribution to ballistic regularity. Royal 
Ordna nc ' [o; xplosives Division has retained the 
capability to produce granular propellants on a large 
sca le including those of both British and M30 
corn posi ti ons. 

Combustible charge containers 
Combustible charge containers are gradually 
replac ill g bags and metal cases (by use of a stub 
case) as charge containers. Designed and 
manufactured to burn without debris, they provide 
an optimum rate of fire and improved safety of 
opera ti on. Gun barrel erosion is minimised by the 
inclus ion of wear-reducing additives. Combustibl e 
cases provide exceptionally good protection to the 
co ntents of the charge during logistic and tactica l 
transportation and from rough usage by the gun 
crow or detachment. Various compositions and 
complementary manufacturing techniques are used 
to des ign and produce a range of containers and 
co mp onents with the required physical and balli s ti c 
prope rti es. 

Multi-tubular granular 
~ propellant. 

... Combustible charge 
containers . 

... CBT155 uses highly 
successful artillery charge 
systems by Royal Ordnance . 

... Loading of propelling charge 
BIS14 in FH70. The robust 
nature of combustible 
charge containers facilitates 
both transport and 
handling. 



Dimensional measurement 
of granular gun propellant 
during quality control 
processes . 

Strict quality control is also 
applied to the production of 
intermediate materials, 
such as in the automatic 
continuous nitroglycerine 
plant. 

Control console for research 
into new methods of 
instrumented propellant 
mixing. 

Quality 
Quality co ntro l of propellants and their ingredients at 
all stages of manufacture is vital to ensure regular and 
safe ba lli sti c performance. Explosives Division is 
equipped with th e IDtest technology and systems to 
mainta i n i Is re pulll l ion for reliable products, including 
extensive chemi ca l <Jnd phys ical laboratories and a 
computerised closed vesse l system. Production and 
design and deve lopment fa cilities are approved to 
meet tbe re luirelll onls of Defence Standard 05-21 and 
AQAP 1. 
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Research and 
Development 
Roya l rcll1811 ce ":xplos ives Division's ability to keep 
allhe 1'0 1'01'1'0 111 o f lechnical performance of 
propoll il l1 Is, co 111 bu s li ble ch arge containers and 
pl'Ope lli ll g c ha rges is du e to its commitment and 
involvolll Oll1 ill research and development. 

Exp losivos I iviso n has the resources and ability to 
unci e rl ako (I ll Hspec ls of gun propellant charge 
dos ig ll , illcll,clil1g : 
• loc illli clI l feos ibilily studies 
• 11 0W co mpos ilion research in the fields of 

pl'opoll nnl a nd combustible charge containers 
• PI'Olloll il lg charge design utilising computer 

111Ociu llil1 g of' propellants, combustible charge 
CO lll uill ors und ignition system 

• procoss d ovelopment and development scale 
mu 111I fll c l u re of propellants, combustible charge 
CO l1l l1 ill OI'S an d propelling charges 

• ci ovo ln pn lCn llrials 
• e l1 Vil'O lll11 e nlal testing 
• full pl'o jec l management 
• pos l cl os ig n services 

Wc (I rllll lwllYS interested in talking to individu al 
cus lOIl l(J I'S a bout their specific requirements, whe ther 
il I)() i lll jlroved performance of existing ammunition, 
0 1' I\) o ci os ign and development of propelling charges 
1'0 1' now projectiles or weapon systems. 

Environmental test faciliti es 
include hot and cold 

Tclimatic chambers. 

..Granular propellant tor 
. 30 mm Rarden APDS 
ammunition was 
researched , designed and 
developed by Royal 
Ordnance Explosives 
Division. 
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For further information contact: 
Royal Ordnance OR Royal Ordnance 

Marketing Services Explosives Division 
Griffin House Station Road 

The Strand Bishopton 
London WC2N 5BB Renfrewshire PA7 5NJ 

United Kingdom United Kingdom 
Telephone 01-930 4355 Telephone 0505 862261 

Telex 919661 Telex 77134 
Telefax 01-930 0550 Telefax 0505 862261 ext 3993 
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