.gA "threatening" inmage of one of the first prototypes of the new South African G 6 155/4
5 nm selt-propelled gun/howitzer. Here the gun is

At

still fitted with the original triple battle nuzzle brake. Above the arnmoured casing for
the recuperator there Is a nount intended for the

muzzl e vel ocity neasuring device.

G5 '& G6: South Africa

does it (alnost) by itself

...and causes an earthquake In artillery technol ogy whose ushock waves" wll be felt for
many years to cone.

It often happens that sone of the npbst interesting devel opnents in defence technol ogy
are the result of isolation: a country, unable to purchase the equipment it needs from
abroad because of an international enbargo or simlar political problens, Is forced to
devel op and produce It on Its own. The results are nearly invarlably systems which
havi ng been tailored to specitic requirements and specific Industrial capabilities, are
hi ghl y unconventional |In design and performance.

Such a sltuatlon Is presently the case In South Africa, which, due to the United Natlons’
enbargo, has seen all Its tormer hardware procurenent channels abruptly cut. Tremen-
dous devel opnent, financial and industrial efforts have been concentrated in the estab-
lishment of a national concern - AHMSCOR - charged with the difficult task of providing
the South African Armed Forces with the equi pnent they need. The first results of these
efforts are now comng to Il ght. Anpbngst the nost inportant are the G5 gun/how tzer and
_its G6 selt-propelled version

The requirenent for the G5 started to

materi ali se during the Angol an campai gn,

when South African forces encountered a

probl em which al so was (and still is) one of

the main reasons for concern anong NATO

pl anners: that is. they found thensel ves

hopel essly outranged by the Soviet-nmade

artillery systens and rocket |aunchers

fielded by the Cuban "advi sors". Devel op-

ment of a new, very |ongsrange fire support

weapon systemwas clearly a matter of pri-

mary i nmportance.

In their search for suitable technol ogy,

South African representatives contacted a

Canadi an comnpany. SRC-Q (Space Fle-

search Corporation of Quebec). Established

in 1967. this conpany had been for sone

years working on the devel opnent of both
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new gun/ how t zer designs and innovative

amuni ti on concepts specifically to obtain

a significant breakthrough in artillery range.

SRC-Q had focused its studies on | ong and

very long barrels (39 calibers at first, 45

calibers later) and on a range of high slen-

derness ratio projectiles. designated ERFB

(Ext ended Range Full Bore). The conbi na-

tion of these two technologies resulted in a

weapon systemw th a nmax. range in excess

of 30.000 m-as agai nst the 20.000-22. 000 m

max. range of current gun/how tzers (30,000

m wi th rocket-assi sted RAP ammuni tion).

Founder and President of SRC-Q was Dr.

Gerald Bull, who - according to nComman-

dant" Piet Mrais, President of AFI MSCOR

- is "an extrenely good technician. but in

no way a busi nessman”. a tact which

caused sone trouble later.

ARMSCOR covertly acquired a minority

sharehol ding in SRC- Q (about 25% . nade

avai l abl e to the conpany inportant finan-

cial resources and on the basis of the SRC

O @045 155/45 mm gun/ howi t zer and of

some original South African ideas devel op-

ment activity began for an artillery system

optim zed for South African needs. Both

SRC- Q and ARMSCOR t echni ci ans wor ked

on the project.



In the nmeantine, the nmarketing conpany

SRO I nternational was established in 1976
in Belgiumin order to fully exploit the obvi-
ous comercial possibilities of the new
technol ogi es. 45% of the share capital of
SEC I nternatlonal was controlled by SRC Q
and 55% by the Bel gian amunition firm

PRB. Partnership with PBS provided access
to another very interesting anmunition
technol ogy. the "base bl eed". Developed in
Sweden by Wall enberg, this technology is
owned worl dwi de (with the exception of
Sweden itself) by Il P (International |ndus-
trial Products), a marketing subsidiary of
PRB. Addition of the "base bl eed" device to
the ERFB-desi gn rounds further increased
range up to the present nearly unbelievable
figures.

The main comercial and industrial prob-
lemlacing SRC International was to find an
i ndustrial partner for gun manufacture. as
SRC-Q was mainly a research conpany wth
l[imted industrial capabilities and it was
quite evident that a "nade in South Africa"
| abel woul d have seriously hanpered export
efforts. Consequently. in 1979 an agreenent
was reached between SRO Internationa

and the Austrian Voest- Al pi ne concern. pro-
vi di ng that Voest-Al pi ne shoul d nanuf ac-
ture the gun. and its amunition subsidiary
Mlitary Technol ogy- M LTECH 1/83



Hi rt enberger Patronenfabrik the ERFB

amruni tion incorporating the "base bl eed”
devi ce. Actually. Voest-Ai pine has designed
and introduced nany nodifications to the
basi ¢ GC45 gun/ howitzer. and i s now pro-
duci ng t he weapon. designated GHN\-45. for
at | east one M ddl e-East customer.

Devel opment of the South African pro-
gramme ran in parallel with this interna-
tional marketing activity. In 1979. SRC-Q
manuf actured two gun/how tzers (accord-

ing to other sources. two barrels only, with
carriages being provided by ARVSCOR) .

After trials in Canada and on the island of
Antigua they were transferred to South
Africa to serve as "nodel s" for series pro-
duction. Through its involvenent in SRC

I nternational. ARMSCOR al so gai ned

access to the "base bl eed" technol ogy.
Troubl es began in 1980. when SRC-Q ran

into financial problens, and as a result of
i nvestigations of its accounts, the South
African invol verrent was di scovered. Dr.

Bull refused a South African offer for politi-
cal asylum and in Novenber he was con-

vi cted of contravening the UN enbargo and
jailed. SRC Q went bankrupt.

As a result of this higth-conplicated
affair the industrial situation is presently as
fol |l ows:

rough terrain.

u ARMSCOR i s manufacturing the G5 gun/

howi tzer (its own version of the GC45) as
wel | as the ERFB ammuni tion including

the "base bl eed"; ’

D PRB is manufacturing the ERFB anmuni -
tion with "base bl eed";

D Voest- Al pine i s manufacturing the GH\-

45 gun/howi tzer (its own version of the
GC45). While its Hirtenberger subsidiary
manuf actures the ERFB amunition with

"base bl eed":

U Euronet aal has purchased |icense pro-
duction for the ERFB amunition. but

oniy for the potential Dutch market, and
not including the "base bl eed";

D Luchaire has acquired |icense production
for the "base bleed" (directly fromHP. and
not through SRC International) with the
aimof incorporating this device into con-
ventional (as opposed to ERFB) anmuni -
tion.

"Base bl eed" conventional ammunition is

al so being manufactured in Italy by SIMVEL
tor the OTC Meiara PALMAFti A 155/41 nm
seli-propelled gun/howitzer. Source of this
technol ogy is not known.

u- mw Technoi oow M LTECH 1 ’ 51

A battery of 6-5 155 nm gun/howitzers ot the South African Arny.

Due to the rather unusual circunstances
surroundi ng the devel opnent of the GC45/

G 5/ GHN-45. and because South Africa was
the only country to imredi ately grasp the
potential offered by the SHC-Q s
researches, there is now a situation in
which artillery weapons are bei ng produced
- and marketed to the Third Wrld -

whose operational perfornmance far exceed
those of simlar weapons fielded by the
nost advanced NATO and Warsaw Pact

armes. Just to give one exanple. Thail and

Notice the very



(which has two batteries oi GC45 in service
havi ng ordered the weapons from SRC- Q
before the firmclosed down) is now better
equi pped to face Sovi et - manuf act ur ed
long-range artillery than, say. Western Ger-
many or the US. Conversely, Soviet-equip-
ped artillery units would face nore serious
problems in fighting against a Third Wrl d
country fielding the new "GC45 generation”
gun/ howi t zers than the Soviet Arny itself
during a war in Central Europe.
A redirection on devel opnent of NATO
artillery appears to be urgent. Already heave
ily committed to their own programes (the
ML98 155/39 mmfor the US. and the FH 70
155/39 mmfor Great Britain. West Gernmany
and Italy) NATO countries have so far paid
l[ittle or no attention to the very prom sing
i
technol ogi es pi oneered by SRC-Q and
devel oped by ARMSCOR, PFtB and Voest -
Al pi ne. However, it appears very doubtfu
that this situation could. or should. con-
ti nue. The ERFB range of amrunition can
be fired by other current Western 155 mm
gun/ howi t zers. but perforns best when
fired by long-barrel ed weapons of the GC45
category. Indirectly, the technol ogy
required to devel op i nproved, ionger-barre
versions of the ML98 and/or the FH 70 is
al ready at hand. because SRC-Q sub-con-
tracted manufacture of 45 caliber barrels tor
the Thai order to the US Watervliet Arsenal
and the British ROF
The G45 gun/ howi t zer
The 6-5 155/45 nmm gun/ howi t zer was
mai nly designed - as the GC45 from whi ch
it is derived - around the ERFB round and
the charges developed to fire it. The salient
feature of the gun is its 45 caliber (6.975
nm) nonobl oc autotrettaged barrel of high-
yeid steel. The firing chamber. being
mat ched to the 45 caliber barrel length. is
| arge tyres, adopted in order to increase mobility over
| arger than usual in’ other 155 nm weapons
(about 1,170 x 160 mm total volune of
around 13,548 cnB), resulting in | ower
breech pressure for a given range and nuz-
zl e velocity when conpared to, say, ML98 or
FH 70. Firing chanmber pressures in excess
of 50,000 psi (3,500 kg/cne) are obtained
wi th the maxi mum char ge.
The barrel is rifled at the constant pitch of
1 turnin 20 calibers (3100 nm, that is. a
8355’ pitch, and has 48 RH grooves. It is fit-
ted with a singie-baftle "nmushroom' nuzzle
brake. which has replaced the earlier triple-
baffle nmuzzle brake as fitted on the GC45.
The hinged breech is of the interrupted
screw type with cam operated seni-auto-
mati c action. The breech opens automati -
cally when the barrel assenmbly returns to
battery, and cl oses automatically when the
camis swung out of engagenent. The ram
m ng and | oadi ng systemis based on a
swi ng aside | oading tray nounted on the
rear cradle of the recoil system so that it
noves in elevation with the cannon assem
bly. A pneumatically operated and manual |y
controlled tel escopic ramm ng cylinder is
rotated Into place behind the projectile for



| oadi ng at high elevation angles. Wth this
arrangenent. it is no | onger necessary to

| ower the gun between shots for ramm ng,

and rel oadi ng can be perfornmed at any

gi ven barrel elevation. The pneumatic sys-
temis powered by a bottle carried on the
right trail spade.

The sem -automatic breech action and

the pneumatic ranmer allow a sustained

rate of fire of 2 rounds/mn. As far a max-
imumrate of fire (for 15 mn.) is concerned.
it is rather surprising to discover that -
al though the GC45. the GHN-45 and the 6-5
are substantially the same weapon - SRC

Q claimed 4 rounds/ mn.. Voest-Al pine
maintains a figure of 6 rounds/nmn. (with a
new rammer and an el ectro-slag refined

steel barrel, however). while ARVSCOR.
prefers to stick to the nore conservative
figure of 3 rounds/mn.

The carriage design of the GC45. based

on a sinple spiit-trail configuration with
built-in tow bar. has been naintained on the
G 5, but has been sonewhat strengthened.
Trail lifting wheel assenblies are |ocated at
the outboard rear of each trail, in order to
assi st the gun crew during enpl acenent

and di senpl acenent operations. The

pivoted trail spades have four pre-set posi-
11
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tions and can be spread to a nmaximum

angl e of 840. The undercarriage conprises a
wal ki ng beam suspensi on system (with two
wheel s per side), allow ng high tow ng
speed and greater nobility under tow in
rough terrain.

The design of the crew jack and fl oat sys-
temincorporates a tel escopi c system and

" ball screw jack. D sengagenent of the bal
jack will result in imrediate settling of the
gun on its undercarriage wheels. The

el evating systemincorporates two 100 kg
pneurmatic equilibrators, located at the
sides of the barrel; the hydraulic
recuperator is nounted above the barrel

The main nodification of the G5 com

pared to the earlier GC45 is the addition of
an auxiliary power unit. a 68 hp air-cool ed
di esel engine. This is used not only to pro-
vide a certain degree of self-propul sion
capability, but also to power hydraulic ser-
vos for trails spread/close. trail wheels raise/
| ower/steer and firing platformraise/lower.
consi derably reduci ng the crew workl oad.

In addition to its special range of EFIFB
ammuni tion. the G5 can of course fire al
the 155 nm rounds devel oped for other

West ern weapons.

In South Africa. the G5 is manufactured

by Lyttelton Engineering Works (Pty) Ltd..
while the anmunition is produced by Nas-
chem Both firms are directly controlled by
ARNMSCOR.

No details have been rel eased about the
nunber of weapons already in service with
the South African Arny or about the plan-
ned producti on.

It should also be nmentioned that both G5
and 6-6 are now to be equipped with a
device for the continuous neasurenent of

the nuzzle velocity. also devel oped in
South Africa and desi gnated EMA M. 10B

The system which works on the | band, can
nmeasure nmuzzle velocities to an accuracy of
i 0.05% in the range 30 msec. to 3.000 m
sec.

In its present configuration. the system
and its digital microprocessor are con-
nected to a display and printing unit. How
ever. given the rather Iimted useful ness of
muzzl e velocity information provided in this
way during sustained fire, the presence of
the EWA M. 10B seens to suggest that

South Africa is developing an artillery fire
control system to be fed - anongst other
things -- with the data provided by the muz-
zl e velocity anal yzer

The amunition

When faced with the basic probl em of
devel opi ng very |ong-range tube weapons.
researchers at SRC-Q focused their efforts
on two directions: a new gun featuring ads
vanced internal ballistic characteristics. and
a new kind of anmmunition. The conven-

tional approach for |ong-range anmunition

- i.e. RAP. Rocket Assisted Propul sion -

was rejected fromthe very start, and the
deci sion was taken to aimat a purely ballis-
tic solution. ARVBCOR maintains that the
devel opnent of this new ammunition was

shar ed between SRC-Q and ARVSBCOR



itself.

The [ ogical way to obtain the required
results was to reduce projectile drag by
designing a nore stream ined body. This is
a very well known principle. which however
cannot be pushed very far with conven-
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tional technol ogi es because spin-stabilised
projectiles cannot have a | ength/dianeter’
ratio far exceeding 5:1. Also. the need to
provide a suitable bearing surface (driving
band(s) aft. bourrelet forward) results in a
shel |l having a cylindrical section for aboutf;
of its length.

A first step was made by di scardi ng- sabot
sub-cal i ber rounds. but this solution

al t hough effective. obviously resulted in
projectiles with a smaller dianeter and car-
rying | ess expl osive charge than conven-
tional ones. and was consequently deened

i mpractical. The final outconme was the

ERFB ( Ext ended Range Full Bore) round.

The 6-5 firing at maxi num el evati on: the
recoiling mass is already noving.

The ERFB is a very long and streaniined
projectile (in practice. the whole body is
ogi ve-shaped) fitted with conventional driv-
i ng bands at the base but with the forward
bourrel et replaced by angled "nubs". As the
driving bands and the nubs stabilise the
projectile in the barrel. the projectile shape
can be optimzed for drag-reduction wth-
out having to consider its stabilisation
The nubs were separate el enents wel ded

to the projectile body in the first anmuni-
tion devel oped by SRC-Q Subsequently.

this technol ogy was replaced by nachi ned
nubs by PRB (and very probably by Hirten-
berger too) while ARMSCOR is still produc-
ing anmunition with wel ded nubs. Both
conpanies maintain that their solution is
the best choice. Al ERFB projectiles are
also fitted with a holl ow boat tail

As a result of the inmportant reduction in
wave drag. ERFB projectiles decelerate

nore slowy than conventional ones. and
consequently have increased range and

| ower dispersion figures. Also. the very |ong
projectile allows a larger internal vol une,
and can carry a |larger anmount of expl osives.
Range is further increased by the addition
of the "base bl eed" device. The "base

bl eed" replaces the hollow boat tail with a
section containing granes of conbustible
materials. which are ignited by the propel-
ling gases and which in turn generate gases
whi ch are ejected through a hole in the
base. These gases burn in contact with the
at nosphere. The result however is not addi-
tional thrust (as provided by a Fl AP device).
but sinmply an increase in local pressure

whi ch strongly reduces base drag. Base

drag i s a phaenonenon created by the wave
vortices at the projectile base. In practice,
the 'base bl eed" works by "sinmulating" an
aerodynani cal |y shaped projectile base
section. and hence disrupting the drag-

i nduci ng vortices. Ftange can be increased
by nmore than 15% w th conventiona

rounds, and 25% wi th ERFB rounds.

ARMSCOR i s now producing five types of



anmmuni tion. under the comon desi gna-
tion of 155 mm M67: Hi gh Expl osive (HE)
H gh Expl osi ve Base Bl eed (HEBB), Snoke
(SMK), illumnating (ILLUM and Wiite
Phosphorous (WP). Main data are as fol -
| ows:
Type Length Noni nal Payl oad
tuzed (M) mass (kg) nmass (kg)
HE 938 45.5 8.7
HEBB 958 47.0 8.7
SMK 938 45.7 10.9
[ LLUM 938 45.2" 11.8
WP 038 47.7 7.6
These figures are closely simlar to those
of the amunition range manufactured by
PRB and Hirtenberger for the GHN-45. The
HE and HEBB rounds can be filled either
with TNT or with the nore dense Conposi -
tion B (60% BOX. 40% TNT) significantly
i ncreasing termnal effects.
Three main types of fuzes are avail abl e:
the PD Mb672 point-detonating super-quick
(0.5 sec. delay) fuze for HE. HEBB and WP
rounds; the SA804 proximty fuze (burst
hei ght 4-8 m) w th point-detonating back-up
for HE. HEBB and WP rounds; and the
SA805 time fuze (time range 0-200 sec.) for
SMK and | LLUM r ounds.
The G5 tires with three different charges:
charge 1 (conposed of a base charge and
three increnent charges for the different
zones) for zones 1. 2. 3 and 4. charge 2 for
Zone 5 and charge 3 for zone 6. Ranges and
muzzle velocities for the HE round are as
fol |l ows:
Charge Zone Muzzl e Max. range (N
velocity (At sea
(msec) level)
1.1 250 5.300
1t 2 317 7,800
H 8 440 11.900
H ti- 4 615 17.700
2 5 795 24,700
3 6 897 30.000
3(') 6(') 897 37.500
() Base bl eed round.
The dramati c operational inprovenent
t hrough this new amrunition can be
appreci ated by conparing the max. range
of 37.500 mwi th the 22.000-24.000 mor so
whi ch can be attai ned by "nodern" 155/39
nm gun/ howi t zers of the ML98/ FH 70 cat e-
gory firing conventional anmunition based
on the US MLO7 design. or with the 30,000 m
or so that the sane weapons can reach with
rocket - assi sted RAP rounds. Under favour-
abl e hei ght and atnmospheric conditions, the
already startling figures glven can be
further increased. During a series of firing
Mlitary Technol ogy. M LTECH 1/83
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3G 5 gun/hownzer '-_-' mamtechnical data

D nensi onal data v

cal i ber (mm 155

caliber length . _ 45

total mass (kg) " 13.500

totai length (m) (barrel aft. travel position) 9.100
total length (nm) (bartel forward travel position) 11.100
trunni on height (m 1.770

overal |l height (barrel horizontal) 2.300

overall width (In) 2,500

barrel in trail clanmp (kg) 3.000

el evation from-8i to 175"

traverse angles: -

el evation up to 150 841(42’ 1 on each side)

ei evation above 151' 650 (32.5: on each side)

Per f or mance:

depl oyment with power assi stance:

normal conditions (crew of 5) 2 mn.

emergency (crewof 2) , , , 5 mn.

rate offire: , |

maxi mum(for15mn.) r I A’ ' 3r/mn.
sustained (torso mn.) 2 r/mn.

Range(m (atsea level): . ., - " .- 1

m ni mum (el evation 750) - _ 3.000
maxi mum (HE projectile) , , " | 30.000
maxi mum (HEBB projectilie) , I | $7.500
Accuracy(at 75% of max. range) , | , V'’
inlength . I; . I , _ ' 0.48%of range
sin breadth I |, i 0.10% of range

"Auxliiary power unit: -
One air-cooi ed diesel engine devel oping 51 kW (68hp) for self-
propul si on and depl oynent of hydraulic systens

Tyres: | _ (I VI w- 1 _ |

" main wheels . " I: , | . r 14.00x20

-trailwheels v I ' 9iv: ,, , | 7.50x16

( Mbility: I'i ", " ny 7"’

, max. tow ng speed(hl ghways) (kmih) " ' | , 90,

i max tow ng speed (secondary roads) (knmh) a 50

I seit-propelled on hard |evel surface(kmh) I w, I; 18

sel f-propelled on sand(kmh) - ' , g . _ 1, Physical dinensions of the 6-5 In transport

configuration and in

battery.

trials carried out at an altitude of about

' 1.000 m the G5 fired HEBB rounds at a
range of nore than 45.000 n{i).

i ncreased range is only a part of the story.
As already nentioned. the Mb7 amunition
has a larger internal volume than the stan-
dard MLO7 155 mmround. and carries a

| arger and nmore densb expl osive filling.
Thi 5. coupled with the use of high-fragmen-
tation steel. gives far better term nal effects. f
as shown by this table: "1

.Expi Qsta flli (ty 7

.3, xplpswe iili (isg,
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The ERFB range of ammunition (be it of
ARMSCOR. PRB or Hirtenberger nmanufac-

ture) can also be fired by existing 155 mm
gun/ howi t zers of Western design using
appropriate charges. The ammunition is
qualified for the M09 (155/23 mm, the M
109A1 (155/39 mm. the FH 70 (155/39 mm).
the ML98 (155/39 mm), the Swedish FH 77
(155/38 mm, the French 155 TR (155/28

nm) and the 155 GCT selt-propelled. A sig-
nificant increase in range is achieved in any
case, up to 30,000 m(that is. a figure identi-
cal to that for RAP rounds) when firing
ubase bl eed" projectiles fromthe | onger
barrel weapons.

However. the possible introduction of this
ammunition in NATO arnmies is nmade dif-
ficult by the new SP70 sel f-propelled gun/
howi t zer programme in Geat Britain, West
Germany and Italy. As the SP70 has been
conceived to operate in "buttoned up" con-
ditions, its internal arrangenent has been
desi gned around the conventional MLO7

amuni tion, and it would be inpossible to
handl e the | onger ERFB rounds (somnething
which is perfectly feasible in the M 109.
which tires with the aft doors open). As a
result. introduction of the ERFB ammuni -
tion would either require a major redesign-
ing of the SP70 or would only be possible
for the FH 70; the latter solution would
create a logistic problemwith two different
ki nds of ammunition for the towed gun/

howi tzer and its self-propelled version -
sonet hing which is not likely to be consi-
dered accept abl e.

The G 6 self-propelled

gun/ howi t zer

Al t hough devel opnent of the G5 towed

gun/ howi tzer fully satisfied the South Afri-
can Arnmy’s requirement for a long range fire
support weapon. another very inportant
operational problemstill had to be sol ved
nanely. the need for a high nmobile fire sup-
port weapon. able to rapidly reach the inter-
vention areas in a country |like South Africa.
where roads and railway networks are rel a-
tively less devel oped than. say, in Centra
Eur ope

The bol d deci sion was consequently

taken to devel op a sel f-propelled gun/how
itzer. to be conpletely designed and man-
ufactured in South Africa. 1

The particul ar operational requirenents
resulted fromthe very start in a very specific
design. Self-propelled guns and how tzers.
both of Western and Eastern design, are
nearly invariably tracked vehicles (often
based on MBT chassis). and are nainly

i ntended to provide fire support for |arge
arnmoured and nmechani sed units. Tactica
mobility (that is. cross-country capability) is
consequently judged far nore inportant

than strategic mobility, and the self-propel-
| ed systens are usually transported to just
behi nd the FEBA on railway carriages or

| arge tank transporter sem-trailers.

On the contrary. the South African Arny
needed a systemto provide fire support to
its mechanised infantry units (now equi p-
ped with ELAND arnoured cars and Fl ATEL



wheel ed | Cvs) during their intervention
raids. nearly always carried out with little or
no warni ng and over |long and very |long dis-
tances from bases. Consequently. the
required vehicle should be able to keep
pace with ELANDs and RATELs over many
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Schematic diagram 01 an ERFB round with "base bl eed".
The shape of an

ERFB round is

shown here com

pared with that of a

conventional MLO7

round of US desi gn.

Apart from boast -

ing a tar better

sl enderness ratio

and hence | ess

drag, the ERFB

round al so otters a

| arger interna

vol une.

hundreds of kiloneters; the accent was

hence pl aced on strategic. as opposed to
tactical. mobility. What matters is not the
cross-country performance, but rather the
capability to nmove at high speed over
unpaved roads or open, flat countryside

wi t hout requiring special transport equip-
ment .

On the basis of these requirements. the

al ready chal | engi ng technical problem of
conpl etely devel oping a selt-propelled sys-
temwithin South Africa was nmade even

nore’ difficult with the decision to design a
wheel ed vehicle. wheels offering better
strategic nobility than tracks. Before the
G 6. the one and only wheel ed self-pro-
pel | ed gun/how tzer operational all over the
worl d was the Czechosl ovaki an DANA 152

mm based on a Tatra 8x8 KOLGCSS truck
chassi s.

Devel opnent of the G 6, appropriately
designated RHINO is now al nost conpl ete;
extensive evaluation trials have al ready
been carried out by the South African Arny.
The prototype(s) so far built still use a cer-
tain anount of foreign-manufactured com
ponents (purchased through normal com
merci al channels. as they are not consid-
ered as defence-related itens and conse-
quently do not fall under the UN enbargo).
It is planned however to replace as many of
these conponents as possible with itens of
South African production during series
manuf act ur e.

The 6-6 FiH NO is expected to be in ful
production in about three years; no details
have been rel eased about the nunber of
vehi cl es planned by the South African Arny.
in addi ti oanRVSCOFlI is al ready naking a
quite noticeable export effort for the sys-
tem mainly aimed - according to "Com
mandant"” Marais - at titriendly, non-com
nuni st countries with arid operational areas
and geographical conditions simlar to
those in South Africa".

Al t hough marketing a Sout h-African sys-

tem woul d undoubt edly cause some politi-

cal problens. and although the very particu-
| ar design of the G 6 nakes it unsuitable for



the requirenments of some potential custom
ers. entrance of the RHHNO into the export
arena has the potential for creating serious
troubl es for other manufacturers. No other
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Typi cal Increases in range performance

of fered by ERFB ammunition (w thout

base bl eed) In conparison with the stan-
dard MLO7 anmunition and for sone ditte-
rent 155 mm gun/howi tzers.

sel t-propell ed gun/howi tzer avail able from
either the Wst or the East can cone cl ose
to matching the G 6's range, and on top of
that thetRHHNO is - according to ARM

SCOR -- significantly cheaper than any 155
mm tracked SP gun/howi tzer

Techni cal description

The sis RHINO is a 155/45 mm sel f-pro-
pel | ed gun/howi tzer on a 6x6 chassis. in
order to accommpdate the very heavy and

| ong-barrel ed weapon and a sufficient
amount of reserve amunition, it was
necessary to design a correspondi ngly

| arge chassis. Wth a weight of 36 t in com
bat order. a length of 10 m(hull), a width of
3.25 mand a height of 3.25 mat the turret
roof. the RHHNO is by far the heaviest and
| ar gest wheel ed conbat vehicle currently
around, with the possible exception of

sone huge Soviet nissile transporters

(whi ch. however. could hardly be consid-
ered conbat vehicles).

in order to properly distribute this weight.
and as a | ow ground pressure (allow ng for
easy nmovenents over sand) was a prere-

qui site. enornmpous 21x25 run-flat tyres. of
the type used in sone very |arge earthnov-
Mlitary Technology - MLTECH 1/83



ers, have been used. it is difflICUt to appreci-
ate the huge size of the RH NO unless a man
stands near it for conparison, but it actually
dwarfs the M109. It is heavier than the latter
by nmore than 12 t. and | onger by about 4 m
with the same width. although slightly

hi gher.

The tyres are equi pped with a centralised
pressure control system

The 155/45 m gun/ howitzer. which is

nearly identical to the towed G5 (the only
mai n di fferences being the addition of a

bore evacuator and the inclosure of the
recuperator inside an arnmoured casing) and

can fire the sane range of anmunition with
identical performance, is nounted on a very

| arge and spaci ous arnoured steel turret,

wei ghing 12 t and placed at the extrene aft

of the vehicle. The turret is fully traversabie.
but firing is only possible on a frontal arc of
40" on each side; the arc of fire in elevation
is from-50 to 4750. Turret and weapon are
noved by el ectro-hydraulio servos with
back-up. The gun/howitzer is equipped with

a sem -automatl c | oadi ng system al | owi ng

for a sustained rate of fire of 4 rounds/mn.
Because of the very long hull. the Fl H NO

has a curiously "streanlined" aspect, rather
unusual in self-propelled systens. The hul

is made conpletely of armpured stee

pl ates. The engine is at the centre of the
vehicle. just in front of the fighting conpart-
ment. G ven the strategic nobility require-
nments, particular care was taken in design-
ing a larger and nore confortable fighting
conpartnent than usual. This space and

confort allow the crew to remain many

hours inside the vehicle w thout too many

| ati gue probl enms. According to ARMSCOR

the turret base ring possibly has the |argest
di aneter of any current turreted AFV. and
integration of the RHHNO s turret on other
hull's would be quite difficult.

The RHI NO has a crew of live: driver.
conmander. gunner. | oader and anmuni -

tion handler, with the driver doubling as
ammuni ti on handl er when the vehicle is fir-

i ng. Commuander. gunner. |oader and

ammuni tion handler are all inside the turret
(the conmander on the left and the | oader

on the right. each with his access hatch. the
gunner on the left before and bel ow t he
commander and the ammunition handl er on

the aft). The vehicle has a nain entrance

door att. and an energency escape hatch is
"I'l'i”w Technol ogyt M LTECH 1193

provided in the vehicle floor. The driver is -
hi ghl y unconventionally - seated at the
extreme front of the vehicle. in front of the
first axle. and is separated fromthe rest of
the crew by the engine conpartment. He

enters the vehicle via a roof hatch. and has a
rather | arge arnoured gl ass w ndscreen

and two side wi ndows which can be

covered by arnoured plates in an engage-

ment. This particular arrangenent gives the
driver the best forward visibility possible.
allowing himto drive at high speed even on
broken ground. It also keeps himrelatively
safe fromm nes. as they woul d expl ode

behi nd him The commander has rudi men-



tary steering and brake commands. all ow

ing himto stop the vehicle should the driver
be incapacit at ed.

Particul ar enphasis has been put on crew
protection. in addition to the arnmoured stee
construction of both hull and turret. with no
use of light alloys, the G6 RH NO s design
takes into account the. threat posed by

m nes, whose use by guerrillas is a difficult
probl em for South African forces. Accord-

ing to ARMSCOR the shape and the

arnouring of the bottomhull allows the

RHI NO to withstand detonation of three

m nes before being i mobilized. Another
anti-mne detail: the triangular stiffening
pl ates which connect the front section
housing the driver to the rest of the vehicle
are perforated with bl owout holes to all ow
the detonation energy to be vented

upwar ds.

In addition. the RHHNOis the only self-
propell ed howitzer featuring tiring ports
(one on the turret’'s left side. and two on the
right) allowing the crewto use their indi-
vi dual weapons frominside for short-range
sel fvdef ence agai nst guerrilla anbushes.

The G 6 is currently powered by a 520 hp
air-cool ed turbocharged di esel engine.

possi bly a Tel edyne or a DeutZ nodel
(ARMSCOR was unwilling to go into details
here). It appears likely that series vehicles
will have a slightly nore powerful (550-600
hp) water-cool ed turbocharged diesel. The
engine is coupled to a 6-speed gearbox wth
automatic torque converter.

The vehicle currently has torsion bar sus-
pensi on plus ol eopneumati c shock absorb-

ers on the front wheels. and a wal ki ng beam
("boomerang") arrangenment on the two aft

axl es. Although rather sinple and not too
expensive to manufacture. this solution was
not conpletely successful during trials. and
consequently series vehicles will have inde-
pendent suspensi on on each wheel

As coul d be expected, a power-to-wei ght

ratio of 14.4 hp/t (MA05: 17 hp/t) does not
result in extrenely high cross-country per-
formance in a wheel ed vehicle (see accom
panyi ng tabl e). However. what really mat-
ters for the South African Arny are the road
speed of over 90 kmh and the operationa
range of over 400 km

The RHI NO can carry up to 50 propelling
charges of the three different types and 44
rounds. that is. nmore than in nearly al
recent Western tracked SP systens. 32
projectiles are stowed in the aft part of the
bottomhull, on the left and right side of the
main aft access door. and 12 are stowed in
the nose. inside the front el ement whose
curious resenblance to the spoiler of a F. 1
raci ng car earned the G 6 the nicknane of
"Kal ahari’s Ferrari". The charges are car-
ried inside the turret.

Before firing. four jacks are hydraulically

| owered frominside the vehicle (comuand-

er and driver have duplicated comrands).

The driver and the ammunition handl er exit
the vehicle, and open the two aft hatches,

gi ving access to the projectile nmagazi ne
fromoutside. They then pass the projectile



to the | oader through the alt door (which

i ncorporates a | adder): the prolectile is put
on the loading tray. and ramrng is then
automatic. The | oader takes a charge from
the turret and loads it nanually. Preparing
the vehicle for firing only takes about 1 min..
while only 30 sec. are needed to raise the
jacks and di sengage. Charges inside the
turret are repl enished through-two hatches
inthe turret aft.

The aim ng systemis very sinmlar to that
devel oped for the G5, towed gun/howitzer

nodi fied only to nmeet requirenents for ve-

hi cl e mounti ng. The gunner’s optics have a
vertical opening protected by an arnoured
hatch. As with the G5, a device for continu-
ous neasurenent of the nuzzle velocity is

to be fitted above the barrel (this device is
still not present on the prototypes).

ARMSCOR i s now devel opi ng an ammu-

nition carrier based on the sanme chassis.
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