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In· tbe first part , t he S.R.C proposed gun-launched anti
aircraft 1issile conc~pt definition is introduced • A 6-DOF 

.:iissile siQulation 11odel ·is derived where the tClto.l i!j;IJ~e of 
athck air veiocity rnirdin;;t2 syst2!l lTAWC5l anci the total angle 
of atta.ck b~dy coordinate system(TABCSI are defined • A 
corresponding soft~are which has soge versalil itie: has been 
iEpleRented • The ca1culatic~s shoM that this feasibility stucy 
is pos:tive • 

In part 2 1 the angular ;oti~rr data reduction prcble~ in ya
card test is stucied. A 6-00F trajectory ccdel is derived 
together with a modifi:::ation .iethod for this Mdel. Usi;:q ~hi~ 

~odifietl 6-UGf oodel , the ae~~d1na~ic coeff:cients c~n be taken 
as fittir.g ~arai:iet?r$ ~i rer.tly , Ail nonLr.ear and ti.12 vu i ;,~;e 

ef fects can be c~n~idererl in the fittir.q pr~c~~s. Sy appl ying the 
differer.t'.atio;.al cor~e:t i on se~hcd , caicuiations sno~ that a:i 
the aerociynaoic coeffi ~ients ~h ich have &ore ccntrihutions to 
the a1;guiar motion such as Caa 1 C111p2 1 Ce!qa aild Ct.3 c;r. ~e 

identif!~d more confidently froa t he test data , 

In p.;rt 3 1 a ri~~d body 6-00F projectil~ si1:11.1laUon 11odel is 
derived •· A 5-nOF aodel is advanced for accurate calculation of 
the no~inal traject>Jry in hig~ f iring eievation cases • Also an 
accurate fast 4-UOF codel is ~eriv~d which include~ all the 
pos~i,le effects on t~e steady state yaw of repose . Tne. 
theoritical a~a~ysis of the aerodynamic ju1p due ta initial 
disturb~nces and dyna1ic i ehalince are al so given . 

. All t~e algorithgs 1 1el~ods and 1odels have been i~p leoented 
in Fort~an-77 • All the soft"are are debugged .• Tests wit~ 
practical projectile data and firing data shoN the real 
u~efulness of the5e software . Soae soft~are have been used br 
users • 
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Table-I Total drag coefficient Cd:t<r1:1J 

0 2 4 e 11) 

1.50 o. 754i o.ets 0.%05 1.174 t. 4li6 1.boi 
l. 75 0.61164 0. 7537 0.8923 l. G81 :. 299 1.~ 

2.00 O.M36 0. 6935 o.srncr 0.9'109 1.19 1. 406 
2. SO 0.559 0.5995 o. 7021 0.9441 1. 01 1.193 
3.1}0 0.4956 0.5299 0.6i73 0, T393 0.9832 t.on 
J.50 0.4463 0.416 0.552 0.6587 0.7354 0.9268 
4.00 0.407 O.A332 0. 501)~ O.S9~if ~. 7(f/6 o.aii 
4.50 C.3746 o.~"79 o . ~56 0.5431} 0.6445 o. 7707 

------- -------------·-----------

~ lab~c-~ 7c:c l ~oraQl iorce coeii~c.ent C~Calr,N1 
--------------------------------------------

0 ., .. ~ b s tc) 

tr ----------------- -------------·------------
i.50 0 1. 555 2.9'.52 4.203 5.328 6.~'6 
!. iS I) t .357 2.567 3.66a J. 675 s. b>a 
2.llO I) ' l .180 2.247 3.213 ~ .129 4. 11$7 
2.5C 0 0~11161 1.81 2.01: z.~n ·LI~ 
3. ')0 0 0.79il 1.529 'I ')•~ 

L • :..iw 2,a;s 3.527 
l .51) Q O.b1:il 1.33Z 1. 9:;? " C'"'O 

''""'""' 
.. ~ 
" ' ·' 4.00 0 .011itlS 1.1259 1. 7l'i 2.~5~ 2. JC:f 

4.50 0 ~.5409 l.11 7 ~ I 54~ 2,')j~ 2.534 

•• l Jl: 

Tab le·l Total pitching ao;ent :oeffitient Ca(~1 ~1 
------------- - -----------------------------------

0 2 6 8 lO 

t.5') 0 -1. 7113 -4 • .SOB -7.B!2 -!2.o~a -t7.~4~ 

l. 75 0 -1.692 -4.l!l -7.248 -11.080 -iS.59~ 
2.00 0 -1 .378 -3 .385 -6.005 -9 .221 -1).0P 
2.50 0 -0 .967 -2.4H -4.33~ -b.686 -V.465 
3.00 0 - 1) .695 · l . 783 -3.241 -5 •. 14q -7 . 180 
3.50 0 --0 .SOb -i .34 l -2.463 -~.9~1 -S.606 
4.00 0 -0.35 -0.985 -t. ea1 -~.02! -t. sa4 
4.50 !) ·0.225 -0.699 -1.399 -2.30'i' -3.40a ________ , _____________________________________ 

~ 1 m 
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Table-4 Roll damping coefficient ClpCHl 
L -------- ----------. ------~-------~ 

0.6 0.7 l.S 1.0 2.s 3.0 3.5 . 4.0 
. . I . -------------------

. -~~;,·;;. <,:~~ -62.2 -62.7 -60.9 -51.65 -4S.5 45.6 -45.75 -45.8 
·::;.~ ' • , • I -------------------------------------

+...:...! - - - ... ~ 
.,...: , . 

-·--~-----·----
-----~- -· ;&~ -

Table-5 Pitching damping coefficient C1qa["] 
------------·--- -------------

l.5 1.75 2.0 2.5 3.0 3.5 4.0 4.S 5. 0 

-1279 -962.6 -825.1 -504.4 -228.1 -219.0 -138 .3 -61.8 -s.o 

Tahle-6 Total norial force derivative due to control fin deflection ~CM) 

1.5 · 1. 75 2.0 2.S 3.0 3.5 4.0 4.5 

iT 
- ~ ... U ."57 1a.qs 16.33 12.00 10.62 9.10 7.98 1.11 

Table-7 Rolling i1011ent derivati.Ye due lo control fin deflection Ce}(M) 

1. 5 1. 75 2.0 2.5 3. 0 3.5 4.0 4.5 

-28.92 -25.17 -21.65 -L6. S6 -13.92 -11.89 -10.~0 -9.25 
---€i : -~~~ ~ ~ . --------------------------------

Table-a Total pitching 1011enl due to control Hn deflection C1nt (M) 

1. s 1. 75 2. 0 1.S 3.0 3.S 4. 0 4.S 

64.03 48.82 40.SO 28.~ 21.43 17. 08 14.19 12.12 
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