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Firing Tests of Thrust Controllable Solid Rocket Motors
Part | : 300-mm-Diameter End-Burning Grain Motors
By
Tomifumi Godai, Morio Shimizu, Katsuya Ito,
Toshiharu Tanemura, Tsutomu Fujiwara, Kazuo Kusaka,
Katsuto Kizara, Masahiro Sato, Mamoru Takahashi
and Muneo Izumikawa

Abstract

300-mm-diameter thrust controllable solid rocket motors were successfully fired under
atmospheric conditions. Thrust magnitude control was attained by changing the flow rate of the
hydrogen peroxide decomposition gas injected into the solid rocket motor. Incomplete
combustion termination that occurred earlier than expected was due to the excessive heat flux
irradiated from the hot surfaces of the ablative insulation liner towards the extinguished propellant
surface. More effective liner material was selected through additional tests for the advanced thrust
controllable motor.
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x2 £ B % H
£ — % No 1 2 3
8 58] BEREE TMC TMC
FoRsv+ HE (¢) 295.0 295.0 295. 1
£  (mm) 300. 9 301.0 300. 7
EB (kg) 34. 40 34.38 34. 30
JZw . Ao— +E (¢) 24.03 29. 44 30. 95
Ky 150 100 90
s Lt (m) 7.5 5.0 4.5
FAEMIESEE S (kg em®abs) 30 20 15
Fo~x5y VBE (°c) 21.5 18 18
H,0, 4~ 7 [E (kg/cm?® abs) — 45 31.5
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= 4 No.2 E— 2 DREWT — 4
*2 *3
s m | ® M| FeER i A ol X
sec kg kg/en? abs | kg /em®abs cc/s m
HHIVARH L 0~5 160 18.7 4.2 144 5.0—8.1
#1~4# 2% 5~ 7 43 5.5 45.1 0 8.1-8.6
K AH 2 7~ 12 172 19.8 4.1 141 8.6—12.0
#2~43 12 ~ 14 45 5.6 45.0 0 12.0-12. 4
WU AE S| 14~ 19 172 20. 0 4.2 140 12.4-15.7
#3~44 19 ~ 21 48 5.7 45.0 0 15. 7—16. 2
hrovA# 4| 21~ 36 173 19. 6 44.1 140 16. 2-26. 1
#4~#5 36 ~ 38 48 5.4 4.5 0 26.1-26. 6
P ovAES | 38 ~43 163 18. 1 44.1 143 26. 6—29. 6
#5~#6 43 ~ 45 47 5.2 4.5 0 29. 6—30. 0
KPR EG | 45 ~ 50 156 16.9 4.1 146 30.0-33. 1
# 6 LU 50 ~ 44 4.7 45. 2 0 33.1—
s1 N AH 1 EHT R E 2 OO H, 0, WHHLINER S
=2 NV RE 1 ORBREET0ET S
*3 / Xve Ao— b E—FLLURHEME
£5 No.3E—2DREMT — 4
o @ | B M| FEED ;*ﬁ‘%ﬁi ;}Zféw ‘/% ;zoﬁg %4 R
sec kg kg /cm’abs | kg /emZabs ce/s m
WOV A# 1 0~2 143 14.4 37. 1 135 4.5-5.8
#1~4#2 2~4 37.9 0 5.8—6.0
TV RS 2 4~10 150 14.9 37.0 132 6.0-9.0
#2~#3 10 ~ 12 43 4.7 37. 8 0 9.0-9.4
oL RES | 12~20 141 15. 2 37.0 130 9.4-13.4
#3~#4 20 ~ 22 45 4.9 37. 8 0 13.4—13.7
HNrovRE4 | 22~ 30 157 15.5 37. 0 129 13.7-17. 7
#4~#%5 30 ~ 32 47 5.0 37. 6 0 17. 7—-18.1
fn v AES | 32~ 40 157 15. 4 37.0 128 18.1—-22.0
#5~#6 40 ~ 42 48 4.9 37. 9 0 22.0— 2. 4
BV RAEE | 42 ~ 50 127 13.3 37.0 137 22.4— 26.4
#6~#17 50 ~ 52 47 4.6 37. 6 0 26.4—26. 7
KOV AET | 52 ~ 60 137 12.7 37.0 139 26.7—29.7
# 7 LIRE 60 ~ 45 4.3 37.9 0 29.7—
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