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Trajectory Characteristics of Hypersonic Waverider Missile with Rocket

Extended Range
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Abstract :Based on the flow field of intersecting elliptical cone, a hypersonic waverider mis-

sle with extended range rocket was designed by norraxi ssymmetric method, and the trgjec
tory of the missile was also smulated under the conditions that angle of attack was given.
The resultsindicate that the trajectory of the missleiswavy. Under the conditions that the
thermal protection is satidfied, there is a optimal initial gliding attitude for a missile with
given initial gliding speed and waverider configuration. The earlier the extending-range rock-

et starts up, thefarther the missleflies.

Key words:rocket extended range; waverider configuration; hypersonic missle; lift-drag ra

tio; trgjectory smulation

[1]

:2005-10-31
: (90405012)
(1975- ),



18

(31

1(b)
11.75nt ,

h=32 km,

[2]

Ma=6.0,

( 1(a))
L/ D ,
18.93 nt
0.92 m.

, 1 , , M aw
!G\‘ 7& . 1
Ma. 25 75
, 32 km
, Re ,
. gq=
0 869 MW/ nt,
1
Maw Cn Ca a/ (°) L/ D
7.50 0.116 6 0.027 1 6 4.30
5.45 0.1197 0.029 2 6 4.10
4.5 0.126 8 0.032 6 3.96
3.55 0.143 2 0.036 8 6 3.89
3.01 0.1530 0.043 3 6 3.53
2.5 0.166 2 0.058 1 6 2.86
[4]
Wl (k- psc)od - psas®] ()
‘ﬂj’f:j‘;[(ﬁ - eSCa) S + peSCicod] - g (2)
dy _
dt ~ W 3
dx _
dt =u (4)
dm _
dt - q"" (5)
0 :arctanjal +0 (6)
po =P (1F + ) (7
: R [? 1+w
9= gO[R+)J ) R+y (8)
Fr= |st (9)
, X Ty ;u
;W ; Fr
,pd 1S ,Qm

[5]



4 , 3
mo =1 800 kg, gn =6 0 kg/ s. ,
| =1 707 kKN - s, t= . 2 ,
100 s, u=2 100 m/'s,w =0, S= 25 km,
11 75 m*, ho 25 km 30 km 25 km'®! (
35 km 40 km. Ma=4 0 24 km, 22 km
Ma=20 ). ,
2 3 1
— h=25km
60_ 0
— = 4=30km \ 30 km,

-=-- h=35 km

%0 | h=40km Ma 5.0 4.5 4.0 3.5 3.0,
E w0 ) 4 5 2 , 2 h
S \ —_
30 % v
20 a . . . . . —— Ma=3.08% ik
0 200 400 600 800 1000 1200 wm- Ma=3SE &
x/km 551 wens. Ma=4.08f IR
= —— Ma=4.5/} JRiE
// \. — = Ma=508 N
2 P 45 A
=
1230} 35
N
1210 My
25 —
§ Lisol 0 200 400 600 800 1000 1200 1400
= x/km
1170+
4
1 150 L L I i
24 28 32 36 40
K — Ma=3.083 &
ok - Ma=3SEH 3
B e Ma=4.08f hniE
3 ~ — — Ma=4.5FINE
2 7\ = — Ma=5081 /7
] 6 =~ \
S
' =
, , 4 A\
\
1 1 \
2 I L o N L\
, 0 200 400 600 8GO0 1000 1200 1400
“ " ow » x/km
40 km , 25 km 5 Ma
1/ 10 y il 2
: Ty Wkm  xkm W (km-s?)
3 ' Ma=3.0 34.0 1054.3 1.30
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