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The Analysis on Flying Characteristics of Projectile( J)

——The Analysis of Motion for Remington Projectile
using Fixed-Plane Moving Coordinate System——
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Abstract

This research is to predict ballistic trajectory on X. Y. Z axes, change of angle of attack, relation
between psi and theta, and characteristic change by wind and quadrant angle of elevation, etc. In
order to do this, the existing programs were compounded and supplemented.

The character of this analysis is to be computed using aeroballistic coefficients to be expressed as
a tabular function of angles of attack and Mach numbers. Also the equation of motion of projectile
with six degrees of freedomin a three dimensional space are analyzed by body-fixed or fixed-plane
moving coordinate system.

As an exemple of this analysis, the ballistic trajectory of Remington projectile was computed. The
character of analysis about Remington projectile is collectively to consider drag force, lifting force,
magnus force by spin, effect by wind and damp, overturning and magnus moment caused by change

of instantaneous pressure center in projectile.
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Table 1 Data for a 0.223 caliber remington projectile

Muzzle vel. | 915 m/sec [ Ref. Dia. | 0,566 cm
Rifle twist | 53.8 cal/rev ” Length | 1.9 em
I. | 0.118g-cm? | Weight ’ 3.58 g
I, ] 0.76 g-cm® | C.M. ] 0.7487 cm

Fig. 4 The schematic diagram of a remington
projectile with dimensions in caliber



=t

mer ngton (G223 Caliber

B g ! 52
s T —
-0t ‘
C Mpaf——— ;
Pr— e
O —paay = -
I S < i
i ‘ ‘
2.8 12 H) 20 4 <8

MATH MUMBER

Fig. 5 Aeroballistic coefficients of remington
projectile

4.2, =Xx|Z&1}

0.223 31 2] Remington 4 %er2- Table 28 =zA o
2 S & A3 Figs. 6~83Y Tables 3
~5 ¢} 73t

Fig. 6 31 Table 3& g usl, ulgbo| ¢g = =
FA 2 B35 A2 0.1°2 wag £ 0.148 5 2
o HHTE(114, 6 mm)ef] EHale o]mi] AlAE &
122.9melcl, Bxlrk XYsin & elxusl Qof =
E3he A7 wALE 0,305 2ol A el 235.0m
oleh. B2 ol ax HuuEe =g w7t
= 0.00°~0.01° Afolell 4 F7+2 wrEglw A mxe)
FE 0.01°~0.02° Alojof] 4 = L—g— shekol 0. 305

Z(BEET 0)o] & 4 43] Fratd xi l Tl w] &) &
S7hEe] AR o AR, X&ubakl wpgh(-Xuwrak
lom/s)sl 43t T4 a,b= F4 T3 vlzmsy
Z=0e4 X &u9A% 0.9me ug<EE Sm/sul

Table 2 Fire condition

Curve !a1 'D@@!@"l'ZlSi
FEae 3" 0.1] 0.1b. 11011080 0.1 1010 30
Wind X 10~10 o o o o|~10~10-10—10
velocity

(m/s) |¥| o\ 01 o oo 10 1 10 10

B EA (1) 265

2 09k ¢ B Z=09 4 1
ﬂ"rﬁi, Y% HJ-%E b X &9 219, 3m)
X ko] ubahol ot X &g A
4 ﬁ%(o.gm)iw 4 B¢ 2 E F gleh olw

A2 e B X S99 g A
; ol wl Al of ¢
Y&xol2st agte ¥

ok
-
R

W3 A T Eol §A 7L‘8~%“ & = glen Az
AdlZtel TF =#3bY agre] Folgg ok & oo
=3 Table 494 apzto] okef wrako z Frbge] o
2t Y&sol = 2715t 250 mel] Euists w)e 4|71
/////\\\i\
Ct+ <
A\
k\
4 AN
\\
\\
A
Flight Time: 0,551 sec 5
6F \\s
\y
g \\?
"o oF \ s
x : o
x A
12
R
151 \\"\
\\\\
B
e “\\\l\\
¥
Vi
ahk
AN
] 1 ] L .
9 1 2 3 & 5 6

X (%10 meter )

Fig. 6 Vartical ballistic trajectory on X, Z axes



266 o] ¥ F

< ool A
Fig. 8-& 4 @l slol4 2del 4
Wi A E veblm glow ¢, 0= el shbg 2
A BT gl ek w®Abe 2
A AA DA AF A =5E ] o gl ®
3 o

Arhe AAE

6,09 534

HAE F2 ¢ ol g
e oo FAdgat Aagqs el A 32 A7k
EEo wet A AAZ §,03A A g 434
Z o Hags FRFe A wddd ¢ &
okd] uhgko 2 HA o Frbgkel. o7& Fig. 844
Y& ope wiiko = solst dojuzh ol felth 18
2a A e EIARE vYF VE ok wy &
LEFo 7 AR FAAA Srpo] WA HYE
A&+ gich
o:find of [.rve 2 i
25l Flight T.re . 3754280 A ‘
- i
E o
[
=
fOlR I )
” s
nf /
sk 7 L
L o
T
XX meter
(a)
[}
23
E 4 S
(=3 ’4
‘C-? " N
»i He o
7 B
2 S
g
T [
1) 1 2 3 4 5 5

X(Xl'fmeter)

(b)

Fig. 7 Horizontal ballistic trajectory on X, Y axes

s
=+

‘D 9Amd 10f (PY*g 3 (9) vy usamiaq uonePy 8 I
SIXV-Z % SIXV-A L0049V ' TONV ¥4T0F 40 AONVHD HH.L

t

VLML

L S

o

n- IR

TN

s

i
)

R\
)

)

NN
)
%

)

N
‘//ﬁ/’

|

s g

i
|
|



st W s 4 (]) 267

Table 3 The ballistic trajectory, when quadrant
angle of elevation is 0,1 degree

Table 5 The ballistic trajectory, when flight
time is 0. 794 sec
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Table 4 The ballistic trajectory, when X=230
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