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snd cooperation on L1

With these ob jec
Commission has institututs
subjects at various mniversities.
centres for Pure Mathcematics have ‘
Universities of Bombay and Iunjgb w.f’: vilieed echtre
for Applied Mathematics has Dsen . shed *t Ca lc 1tta
University. Two advahced centres v1z.9 ' &
in Statistics and in 5:n~“rit have been
Pune University. While Tl > @re sueh
subjects established by UGE =af diifercn
no such centre of excc llu¢c¢ exigts u*
Bollistics and Spece Mechanics at any
Laboratory or clsewhere in the coun'tryo ”““:? g in view
of the need for such a centre, it is i hi
note to pursue a case for esis oWloumvnu .
centre in Ballistics and Th orebiecal o;;JV Mechanics
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cnd te seck the spproval of
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re€search and develornen aebivitics

INTRODUCTICN

It goes wltuxdt aying stics
and Space Mechanics witl : ut and
basic field for armame scien ond teehmclogn. The subject
of Ballistics has grown with the titube since 1ts 1rc ep—
tion. Tromin<nt persor Tike “, Bo liadhav Roe Ne, Baoe
Dr. VR Thiruvenkatacazr ENA =nd
the rod¥-of f@ouitj of Apjplied |
subjeect in parbticular, ‘develore
Ballistiecs, 2 subject vnderdeveloped i leul»N.
concenvrated tGheir astecnticn on or‘:114r research aimed at
reaching the adv;novu/stan";rsi atid imder fheir leadersnip
graduate level teachiing was tidlluibo gird some procrese
in researeh in cxternal ;ak"ﬁ» S was des lalchr-ofigwna]
researech work was however, continucd 1n the field of external
and internal ballistics (Rese o h.D. thesis
completed and in Drogress as nfrcﬂﬂlce
A & B). Besides this vas concentrated
on teaching, u’m@n o6 reachinothe h ot standa rd, T 1ts
chosern Tield ol work vi @<+ft gl ball s”'m*a the Institute
has developed i,.ro_fL«@ L 0n - ar tributicn to
orioinal research. “w'ﬁ 1‘?m,*; the o ""; t of Maths.
(Foona Univ rsity) %o seek the help ¢f ‘he faculty members
of thig Tnssifute (o Inoircduce 5% —nrerovnes and to teach
the gubject o bailtisties o oS to tee regulwr
stugdents of toe tni ersity. And ow cpert irom imiariing
instructions to thc studen ) arious armesment courses,
the department Of billisvics ®eaches the subjeet to- MSc,
students of Foonz - 1
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Furthern, it is emphasised 12t - bosides teaching
getivicies ot the [ ,' e =ve boone U&lVJf itv, \hC
subject has been rece .~* by Ioon: Eﬁf;
8raduate studies and re: ' '
external ballistics is 2 *~@ s Sure of uhv qap'rtﬁﬂnt.
The research advisers are guiding IﬁcDaﬁCﬁC]§I~~lﬂ the
ficld of exernal ‘snd internal b llistice. The depfartme ent
has sinee produced three doctorates in the subject and the
other two are at aovenced stage of completing theiT research
work to be submitted to Poons University for IH.D.degree
(detalls of Fh.D.dissertations are given in Appen ”ﬂx B).

In addition the above mentioned sctivities, the
department hsas or iged ~nd LunauCU»" two all India level
seminars in which the depsrtment hos cbctrlouuVi and parti-
cipated actively and has 6. published the proceedings.
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1. FC Rath & SM Sharma. On the stability of a dirigible
body. Aero J1 (ROJ sero Soc. UK) Vol pp. 179-181 (1975).

17, RC Rath, Delinericsation of the second ballist
Proc Nonlinear Ballis tlc Seminar (I.T) pp 286-293

148. PC Rath & KU Sharma. C Magnus 1n Lﬁ”
a spinning d@ill. Tad J1 of § &
387-408 (1976).

19 FC . Hath. On
g1 o f ArmE Studies.

50+ FEC Rath & 4V Namboodir, n the srgidal 1imitsof
s rolling missile. Gutly of Afpl Maths USa. 36, 1=17,(1978)

24, . tC Rath & AV Namboodiri Bal ement D'un Irojectile
de Lock Fowler (l*u‘1;;j“ £ a Tock-=fowlsr lrcjectile)
Memo de Dlart. Ffrae Vc 80

205 F@ Ra Gl & SM Sharma Gn the nonlincar vibrations
of 2 e 1e tero Cutly Roy Aero Soec U.Kes Vol 32,
503 2

23+ FO Roth & Jaipal Frecegsiona sdvoneées of a lock—Fowler
Missle. Qurf.Jl,of Mat \ ishad )¢ E

24, tC Rath & SI Sharme. n the nonlincar stability theory
of a missile rolleron sys i Saa)

e e Rath & daipal .
the precessional motion

26, KC Sharms.  snccentric rofation of
viscous fluid. IaT J1,IV, 1, *Jan 1965.

o7, KC Sharma . note on the effect of lagaus mvm et
the tractability of a2 projectile. Memorizl de L'artillerie
Francaise. :

58, KC Sharma.. On the dynamic stability of a missile.

Presented at Nonlinear Ballistic Seminar, I-T fune, 1974
e oo JrL, 2, 0 Jan 180,

29, KC Sharma. Nonlinear balligtic
solved models. Froc.of Nonlinear Bal
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APPENDIX !Bt

The following Ph,D. thasis/proiscts undsr tha gnidance of Prof. P.C.RATH,

Prof ¥Ki0. SHARMA and Prof R.H.DAVT of thg danartment of Ballistics and
Spaca Machanics have baon androvad/il nrogross for tha auard of Ph. D

Dagrase of Poona Tmivarsity.

Tonics of Ph,D. thesis/mesaarch author/suparvisor - ' Tniversity/
Projact of ths msearch Dafance RED
: nrojact Organisation

Studis s on Magnus instability Ks O SHARMA Poona University
and soms ralatad nroblams in

gxterior ballistics

(Ph.D. thasis).

Studies on non-linar vibrations SHARMA Poona Tmiversity
of a projectile

(Ph.D. thasis).

On thas dyhamic ragnonsa of a NAMBOODTRT *Ponna
rolling misails Aus to a non-lingar

a¥rodvaamic movamant of tha

Tock=Foywlgr Tyng.
{7 - 2 eI T bR
Natagi e 9o DL B R SR G M

-8tudigs in hvdrodynamical flows B NARVTLKAR University DTOgTe SS
- bghind a shell in/internal :

ballistics
L e . .
(Ph. D, thasis).

SEOd el dise e nevbdia i eiat d ong and ¥.8 .B. RAO Tmivarsity DYOZTI S8
thods intarnsl ballietics

B ARl
SO QGG Y 130

(Ph, T). thasis).

d

Davalonment of miss distancs indicator ReasH R AN s fance RED Orgn, DTOZTass
using PCC systams (r2s2arch proiact).

Stability of a spinning nrojsctils Ko Col SHARMA Dafence RED Orgn. DPrograss
(rasaarch nroisct).




A\PPENDIX 'C!

Post—oraduate and na3zd basid cours3as.n3ad to bs dsvalonad in
Ballistics and Spaca Machanics are as follows -

Nvnamics of nropulsion systam viz., gant ajection, intarnal
ballistics of guns and rockats.

T1ight Dynamics viz.,
rocksts, bombs, missil

k

sxtsrnal ballistics of guns, shalls,
3 kinamatics atc.

TmAdsTwatar motbion (Wvdrodvmamics of torpadoss and nthar
- - - . \
naval weanons systams firad from air to watar and vics varsa).

Hypar valocity and jet mpact nhanomanAa.

Dvmamicg of air borns storss (towsd tareats, missila targst,
airernft, nilotlass targats ate).

Shock nronagation throwgh anlids and liauids,
?Tiﬁméntﬂtiof and lethality.

Rancy tachniquas and computing mathods.

Statistical Mathods,

Tha followine araas in ballistics instrumantation ana
gxmarimantal ies mothods ‘ars also nazded to ba
atrangthansd in rsla n to tha abova mantionad
figlds o=

(n) High spa3d nhotooranhy

(p) Merowavs tachniouss in rangss

{¢) Schladian tachniquss

(d) Valoelity and nressurs maasuramant instruments.




Research Fields to be-developed.et 2 level ot

excellence.

phencuenea.
o paga tion ‘ By , ghe ot R leEss
= . i A
— oo o S
Fragmentation and

Underwater motion

~

Bl dgbies €f Funs gnd

fxperimental ballistics methods.




One 'S¢
Maveieis
Four

Apeds

Dymnamics

systems viz.

ction, adnterna

stics of guns

rocke k. Frﬁgmentatﬁon
and leathality, JﬂCCK
rropagation 1in solids
dammge to structutes,
gtJt1“t10u1 nethods,
ligut ga® gun.

AEFeNDIX ! B

| [} r~” n¥

Lireotp e t oo )

Jrvlb 2

21 {at BAL
uvlvjnlst C/
»:;k,\,,\rc.n

fotivibies ¢

S (@xt
iabtlies ot
“unuy ehsll roore s,
bomlﬂ) Tan o ' techni-
gues and oo“yuzing
e thods. Space
mechanics,dynamics of
gl borne storeg, (I'ee
entry problems, many
body rroblems, missile
Kinematics.

i

Broup 4

Group 3

clen T g ..J/
Scientist b/
Regearch
OWS.
of Ackivi=

Ballistics experi-
to armouy nen tati and

wmder instrumentation.
LctLon shock




AFFENDIX *F?

BALLISTICS LABORATGRY

Group I

ATYeg

Group 11

Main tenance ¢f ~allistics Leborst 'y iquirments.
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