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"Ihzs “thesis cans;sts o{ 3 parts . Part T is on the trajectnry
feasxh1lxty study of a gun-launched anti-aircraft eissile
proposed by 5.R.C., , Part 2 is on the yaw card data reduction k
Part 3 is on the projectile sisulation studies . |

: _ £ In the first part , the S.R.C proposed gun-launched anii-

o PR gircraft amissile concept definition is introduced . A 5-DGF
aicsile sisulation model is derived where the total angle of

attack air velocity coordinate systas (TAMLS) and the total angle ;
of attack body ccordinate systee(TABCS) are defined . A -
carrespanding sofiware which has some versatilities  has been
ieplesented . The calculaticns show that this feesibility study

is positive .

In part 2 the angular actism data reduction probiss in yas
card test is studied, @& &-DJF trajectory scdel is derived
I together with a modifization aethod for this sodel, Using thie
sodified 6-DEF aodel | the aerpdynanmic coefficients can be fales
as tittirg parameters diractly . ML nonlinear and tise variabis
£ efrects can be considersd in the fitting process. By applying the
differentiational correction sethed ; calculations show that all
the aerodynzmic coeffizients which have eore contributions to
.he anguiar motion such as Caa , Cmpa ; Camga and Cla can e

identified more confidently froa the test data .

In part 3, arigid body 6-00F projectile simulation acdel is
derived .- A 5-00F model is advanced for accurate calculation of
the noainal trajectory in high firing elevation cases . Also an
accurate fast 4-00F codel is derived which includec all the

oszible effects on the steady state yaw of repose . The
thearitical anaiysis of the aercdynasic jump due fo initial
disturbances and dynasic iebalance are also given.

ALl the algorithas , sethods and models have been implesented
in Fartran-77 . Al! the software are detugged. .Tests with
practical ~projectile data and firing data show the real
usefulness of these software . Some saftwarz have baen used by
users .
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Table-1 Tatal drag coefficient Cdl®r,¥)

0 2 4 6 8 10
(.50 0.7547 0.815 0,9663 (174 L8106 Loy
L.73 0.4984 0.7537  0.8921 1.081 1299 L5303
2,00 0.5336 0.4535  0.8ig% 0.3768 117 1,408
.30 0.539 0.5995  0.7021 0,880 1,01 1183
300 0,3956 0.5299  0.4173 0.7393 0,3832 1.043
1,30 0.4543 0.474 0,552 0.5587 0.785% 0.5248
4.00 0,407 0.8332  0.5003 0.574% 9.7074 0.3%4
4.30 0.374¢6 L3879 0,458 G410 0.6485 0.7707

Tzbla-2 Tetel aoraal force coefficient CNIW,MI

0} 2 4 ] g 19
1.0 U] £.359 2.932 5,203 5328 L.0ES
473 Ul 1:352 2,587 S.6603 3875 5,608
2,50 J erle1BO 2.247 3.273 129 4097
2,30 0 ~0.9361  1.81 2.017  LITE 412
3.90 0 0.7971  1.3%9 2215 RS A7
3.9 i .89 L3N 1952 2,588 12
4.00 0 -9,6115  1.1238 L715 2,25 .75
4.30 0 0.3668 . L. IIT7 .54 2.05%  2.534

Table-J Tatal pitching sosent coefficient Caltir,NI

4 2 4 b g 10
1.3 0 -1.793  -4.408 =7.832 -1Z.048 -17.042
1.75 0 ~1.892 -4.113 =7.248 -11.080 -i5.5%2
2.00 0 -1.378  -3.385 -6.003 -9.221 -13.912
2,30 0 -0.967  -2,817 =4,330 -5.686 -9.445
7.00 0 ~0.673  -1.783 -3, 240 <5349 -7.136
3.50 0 -0.506  -i,341 =2,880 <1911 <h.b0%
4.90 0 -0.33 -0.983 -1.830 -3.021 4,384
4.30 9 =0.225  -0.499 -1.399 -2.30% -3.408
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. Table-4 Roll daeping coefficient ClpH]

1

0.4 0.7 1.9 2.0 Zi 30 35 40

e

A3 2 -7 0.9 51,65 455 ~45.6 -45.75 -45.8

T s e, 3

Tahle:{Pitching d-alping cnefficient CagalN]

L.§ LIS 2.0 2.5 3.0 3.9 L0 4.5 3.0

-1279 -96%.6 -B25.1 -504.4 -228.1 -218.0 -138.3 -61.8 -5.0

Table-4 Total noraal force derivative due to control fin deflection Cuéﬂ'-l)

l-s \ l-?s 2-0 2-5 3!0 315 ‘.0 4-5

-——m——————— - e N

v 487 18.95 16,37 12.80 10.62 9.10 T7.98 T.l1

Takle-7 Rolling acment derivative due to control fin deflection Cg(u)

1.5 L8 2.0 258 &0 3.5 4.0 4.3

-28.92  -25.17 -21.65 -16.84 -13.92 -11.89 -10.40 -9.2%

33 rfv";#,

Table-8 Tatal pitching momeni due to control fin deflection Cm‘.' m)

1.5 75 2.0 25 30 5.5 4.0 4.3

64.03 48,82 40,50 28.35 21,47 17.08 1419 12.12
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