
PROFCSAL FOR A CUNTRu FOR ADVANCED

STUDIES IN BALLISTICS AND SFAC!

THE NT TECHNOLCGY

The University Grants Commission Mes felt the need
to promote advances training and res¢@aren in the university
departments with the following aims and objects.

1. The scheme is intended to encourage the pursuit of
excellence and team work in studies, training and research
and to accelerate the realisation of intcrmational standard
in different fields. It is prozosed to give active support
and substantial assistance tc promising departments in ..-

a wiiversity selected on the basis of quality and extent of
work already done -in terms of their professional refutation
and contributions in and their potentiality for.
further developments.

The assistance is to be provided in terms of
competent and promising ;ersonnel equipments.
The departments would have Frofessors, Headers and Research.
Associates/Fellows of outstmmding aoiiity ana qualifica-
tions actively engaged in réscerch and advanced studies.
The substantial portion of wili be of tloating
type on dejutation from other in
India or abroad.

training and research in ficids. This will also
make an appreciable impact to attract and

scholars; and thus will in. corporate
intellectual-life which in turn will team spirit
and cooperation on the jart of participants.

3 Such a schime will reise ths standard of teaching/

With these objcetives in viow the University Grants
Commission has institututcd many such centres in different
subjects at various universities. For ed

an

Pune University. While there are such in
subjects established by UGC at universiti-s but
no. such centre of exists in the subject cf
Ballistics and Spece Mechanics at any University/National
Laboratory or clsewhere in the comtry. Keoping in view
of the need for such a centre, it is propesed in this -

note to pursue 2 case for ¢estaolishment of advancec



and to seek the 1 cf the govt of Inala to st.rt this
centre at the Inaticute of ment Pocuunclogy tume. tn-
dopdtly such 4 centre vill mect tae busie necd- of defmece
research and tan 3Ctlviti-s in Giversiiisd ficluds.

TRUDUCTIUN

It goes witnceut we t. subject of Ballistics
and Space Mechanics with defence ton is the rect and
basic field for arrcment science and tcennclogy. Ihe sibgectof Ballistics has kro wn with "ne In titu'e since its "neertion. Eromin-nt persons Like Dr.BS w-uhv nou, 3C.,Dr.Vk #Va ona Dr.3\ Baru: who hive oeen on
the rool of frevlty of Maths in g n rel mmé this
subject in farticul r, develoved te-cainé -nd in
Ballistics, a subjget wuderdevclope in shey
concentr«.ted their oticn on original reseiren 2imed at
reaching the adv necd stancurs, «nd under their le.dersnit
graduate leve] was established ind some prcsiess
in research in external ballistics View rode. Lator original
research work was hovever, con tinued in unc field cf extermel
and internal ovallistics (Rese.~en vores Ih. Dd. thesis
completed and in progress till 1982 crc listed is aLpendices
A & B). Besiges this, CLOL ws cuncentrated
on teaching, aimed it re tne stccdard. In its
chosen rield cf wor. vig. extemal BO. Ld the Insvltute
has developed prof re,utztion nud ecntribution to
original rescurch. the « corcent of Meths.
(Focna Univ rsity) to sees the help .2 7.c fuelty members
of this to invrcecuc? and tu teach
tre subject cf ORI £3 at wc Lev: lo tic regulerstudents of t © umt crett,. and now pore. from imp.urtinginstructions to the stuc.nts of various ormement courses,
students of Foone Univorsity.

>

Lstics

the depirtment cf subjeet to M5e

it LS 3 teachingacclvivies at the ana toon. the
subject has Loen Foone University for post+
graduate stucias and rcse.rch. The Ph. in
external ballistics 1s of the department.
The research idviscrs are gulaing Fn. Do. schol ers. thefield of ex ermal cnd b llistics. The departmenthas since produced three dcctoretes Ath the subject and the
other two are at c.vanced stave of completing cher research
work to be submitte. to Foona University for
(details of Fh.D.dissertat-cns are givcn in appendix "B).

Furtacr

ili. D. degree

In adcition to the sbove menvicned activitics, the
departrent his org.niscd nd conducu2d two all India level
seminars in which tne depsrtrment hos contributed and parti-Clyatsd actively on2 his .1sc Lublis..cad the roceedings.
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Such a cen re to tracning and
research in 2 number of as m agpendices C&D,
which will brcaden and ecordin.te sork their relase

accelerated and this in tum fro ct- rutual rel .tions

the centre will not cniy preduce trained of nigh
calibre conferring but also will
produce cesearch infrom tion useful in and develop-

of various rescaren
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till 1082 by #aculty members of the Departrint of Ballistics
and Space Mecnanics i-

1. VR Stress wave in a semi infinite 4.

elastic solid by ean over.a circular area of the.
plane face. Faper pres nted at the Troc Ist Congress on

& Aprl Mech. (1955).
2, VR Thiruvenhatechar, The internal of the H/2L
pre.sure gun. Faper presented at the Troe Ist Congress on
Theoretical and Aryl Mech (1955).

5

infinite sleb ty cn pre sure cver ga circiiar.area
of one fece. Iroc Nasional inst of S3e1ences.(1960).

4. VRE Thiruvenkets cher, Terminal Ballistics. report.
5. Vi Cavitating retion of smder water
missiles, Jl cf Sec & anog Res. (1959).
6. VR tacher, «an approxlre tc traced for 3stimating
rocket trajectory Lef Se Jl, (1960).
7,- ON Barua. of liguid filling in thes
stability pre }: 61. dr.inst of arnt stucies, Vol II,
No 1, 106.
8. SN Berua.. in space. Jl Tene b,

9. SN Berun. On secondazy flow in curwed
pipes. Qrt.J7..Mech.& appl Maths. Vol XVI. It I, (1963).
10. FC Ri é: KO Saarna. Yo Sur la Spuale
on Movermt angulair Diur Tourarnt, Memo de

11. FC Rath « KO Sharma Effect of ques ieenus Sur la
touraat.

12. FO « KC Sharma. On the second ry yrcblem of
baliistics. Ind Jl of Pure & appl baths.Vol 2,

128-134 (1971).

x

14. EC Rath & aV Namboodiri, On the Lock-Jowler no del
of a- spinning: shell. Ind of Ture & appl Vol 5,

©

~
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4@. EC Rath & SM Sharma. On the stability of a dirigible
body. Aero Jl (Roy sero Soc. Us) Vol pp. 179-181 (1975).

17. FC Rath, of the second ballistic prohlem
Proc Nonlinear Ballistic Seminar (1.1) pp 286-293 (1975).

48, EC Rath & KY Sh-rma. On the Masnus instability of
a spinning shell. Ind Jl of Fure & Appl Maths. Vol 17,
387-408 (1976).
49, EC Rath.. On the sign of precession of a rolling missile.

of armt Studies. Vol XII, No 1, 73-75 (1976).

a rolling missile. Gutly of Maths USa. 36, 1-17,(1978)20. IC Rath & Ne boodir. On the apy. limits of
a

21, EC Rath & aV Diun lrojectile
de Lock Fowler (liberation cf a ircjectile)
Memo de Dtart. Frac Vol EE 313~350,(4980)

22, EC Rath & SM Snarm. On the nonlin AY vibrations
of a sprojectile. ro Gutly Roy aero Soe U.K. Vol 32,
Ft 3. pr 228-242 (1951).

23, FC Rath & J1 trecssi1on2 1e0es of a Lock-Fowler

o4, £C Rath & SM Sharme. On the nonlincar stability tneory
of a migsile rolleron system (in press).

20, KC Sharma. Nonlinear ballistic equations and some
solved models. Froc.of Nonlinear Ballistic Seminar Tet,

the precessional motion of a rolling missile (in press).
26, KC Sharma. ntric rotation of a cylinder in

the tractability of a projectile. Memorial de L'artillerie
Francaise.
28, WU4 Sharma. Cn the dynamic stability of a missile.
Presented at Ballistic Seminar, Tal tune, 1974
Def Sc Jrl, 27, 1, Jan 1977.

30. KC Sharma. Spin st.bility of CA ballistic
equationsFroc. of Nonlinz.r Ballistic Seminar, T 1974.

Missle. Qurt.di.of app.Maths. (Fublished, 1981).

25, iC R & daipal . Halthen inequalities in

viscous fluid. 1965.

A note on the effect of Magnus moment of27, KC Sharma

'Fune. 1074.



31. KC Sharmm. Scale factor in muzzle velocity computations.

32. DK & KO Sharma. Density gradient solutions

Memo ri al. de L'artilleric.
33. DK Narvilkar -& KC Sharma. Internol ballistics solutions

for publication in deé

cia
a

ciznt in 5 No 1.

Tal, Eume, May

Sharma. tiotion analysis for cara Sy

i oe

37. Namboodird & YC Chawala.. Un ths stability
Seminar. 1978

Ballistic Report No ea, doe a

listies
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APPENDIX 'Bt

The following Ph.D. under the euidance of Prof. P.C.RATR,
Prof %.0, SHARMA and Prof 2.4.01"I of tha danartmant of Ballistics and

Space "Mechanics havy byen anorovsd f ta for ths ayard of Ph_ N.. a
Dagrae of Poona Tnivarsity. 1

Tonics of. Ph.D. thesis/research nuthor/sunarvisor - Mniversity/ Yaar.
Projact of the reasearch Yafance Re)

orojact Organisation
e

.) Studies on Magnus instability K, CO. SHARMA Poona University. 1972
and somes ralatad nroblams
gxterior ballistics oo

(Ph.D. thesis): oo

«{ Studies on non-liner vibrations Se. My SHARMA Poona "nivarsity 1981
of a
(Ph.D. thesis). ;

%\ On the dynamic rasnonsa of a A WF, MAMBOOMTRI *Ponnn Mnivarsity 1982 .
rolling missile dua to a-non-lingar
akrodynanic movament of tha

Tyne.
(Th, 'Ve

4\ -Studitgs in hvdroAynamical flows yt oT) NARVTLKAR Poona University, In vrogress
bghind a shel in: internal

5) Studtes In diffarsntial variations ana . © S.B, RAO Poona Mniversity In vrograss

(Ph, D. thesis).

6) Nevalonment of miss distance indicator Re AH. DANT Defanee R&D Oren, In vrograss
using PCC systams (ros3arch nrojact).

ballistics
(Pin q thesis)

n + m

@. CO. SHARMA Dafenca R&D Oren, In progress7) Stability of a spinning vrojactile
(yas3arch oroizct).
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xPPEDIK 'C!

and n33d bas3ad ecours3s.n33qd to 3 Aavalonid in

Ballistics and Snaca Machanics ara AS follows t=

ballistics of guns and rock3ts.
viz. saat ajection,

» 2) Flicht Dynamics viz. 37gharnal ballistics of guns shalls
rockats bombs miss kinamatics +3

3) motion (Hydrodynamics of and

navn waanons systems Fimd from air to water and varsn).

4) Hyner valocity and jst impact nhanomanr.

stores (towad tareats, missile target 3

5) of at born3
aireraft 3

targats atc).

6) Shock pronagation through solids and Liquids,

Fragmantatior and

8 Rane; tachniauas and computing m3 thods.

Statistical athods.

10) Tho following arois mm ballistics tnin

strangthanad in relation to ths abova mentioned
figlds t-

(a) High goa3d vhotorranhy

m9thods also nacded to ba

(b) Microwave tachniauas in

(ec) Schledian techniques

(a) Velocity and ressur9 mansuramant instruments.
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Research Fields to be developed. et o level of excelim@mce.

1. Hyper velocity-and jet impact

2, Shock propmgation through solids ana liquids.

3. Fragmentation ané lethality.
4, Underwater motion (various topics in H,droballistics).

-5, Flight Mechanics (ré-entry problems, mony bedi-s.

ah

6. guns and rockcts.

7. hxperimen ta ballistics methods.
-

v

'D!

proklems 9
ruck< ts)
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Group_

One Scientist nat/D

Three Scientist C/B
Four Research Fellows
areas of Activitics

Dynamics of yropulsion
systems viz. seat eje-
ction, internal balli-_
stics of guns and
rockets. Fragmentmtion
and leathality, shock
tropagation in solids
damage-to structutes,
statistical methods,
Ligut gag gm.

DIX

CHELUE S U E
raew near

Director (Se.'F')

Group 2

Se1entist C/B
Your
fellows.

cf activities .

Fli-ht dynamics (ext-Llistics of
guns, shells, rockets,
bombs) range
ques and computing
athods. Space

mechanics, dynamics of
air borne stores, re-
entry problems, many
body problems, missile
kinematics.

PA Uasis arta
ene mana ATT RENCE RE

Group 3

Cne Scientist /D
Three Scicatist C/3
Four Research
fellows.
arces of activi-

velocity and
Impact phenomenr
dam. ,¢ to armour

under
motion shock

n through
liquids, damaze to
novel equipments.

Broup 4

Cne Scientist E/D
three Scientist C/B
Four Research
Fellows.

E/DOne wuLL ntist
arch

9 of Activi-
tics
Bellisties experi-

tation and
instrumentation.
mon

techni 9

LU

4
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AFF DIX * F*

Group ;

tS G
u 5 iS w
e

@ s ais bi
be

et ei =) et

Area of Activities
Group If

Maintenance cf Ballistics
This a so includes ments for outside usérs also.

Technical/othsr staff required for BallisticsLaboratory
a) Four Lab.assts for each group.
b) sight technical assistants.

d) Cne Storekeeper



EN DIX 'G!'

SUPICRT LAY OUT

Cifice Superintendent
1

tt

Four UDC/LDC/Tyyists four Messengers


