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M-V Launch Vehicle
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O The fifth generation of Mu series, M-V is a three-stage
solid propellant launch vehicle. In order to meet the
requirements for future science and planetary missions, the
rocket configuration is so flexible that the fourth stage can
be added. The M-V launch vehicle is the only rocket in the
world as all-stage solid rocket to launch spacecraft into
interplanetary orbit.

O The rocket measures 30.8 meters in length and 2.5 meters
in diameter, and weighs some 140 tons, carrying a 1.8-ton
satellite to low earth orbit (LEO). Each of Mu series rockets
was modified, and after the third flight of M-V launch vehicle
(M-V-4) failed in 2000 due to nozzle problems, the former
ISAS took a drastic countermeasure by replacing nozzle
materials of all stages.

O The M-V launch vehicle successfully launched three
spacecraft; HALCA, radio-astronomy satellite to obtain high
resolution images by linking with a group of radio telescopes
on the ground, in February 1997; NOZOMI, Japan's first Mars
surveyor, in July 1998; and HAYABUSA, asteroid sample
return spacecraft, in May 2003.

O A future plan calls for us to launch scientific satellites,
including infrared astronomy satellite ASTRO-F, lunar explorer
LUNAR-A, astronomy satellite ASTRO-Ell and Solar physics
satellite SOLAR-B.
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0 The following new technologies are
introduced into the M-V launch vehicle.
(1)HT-230M high-strength steel for the
O first motor cases
In@rstage structure between 1st and
2nd stages that corresponds to FIH
(fire in the hole) separation system,
as well as Flexible Linear Shaped
Charge (FLSC) separation structure
(3) CFRP motor cases for the second,

third and kick stages to realize lighter |

weight
(4) Extensible nozzles for the third and
O kick stages
(5) Nose fairing opening mechanism
(6) Fiber Optical Gyro (FOG) to sense ve-
hicle attitude
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Extension test on extensible nozzle

2nd stage SMRC
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Opening mechanism
test on nosefairing

1st stage SMRC
010 SMRC

2nd stage MNTVC
020 MNTVC ~

Satellite

00 (MUSES-C) /

Satellite joint
ooooo

N

. Kick motor
, goooooo
(KM-V2)
3rd stage measurement payload
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3rd stage measurement payload
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Stage 1st stage 2nd stage 3rd stage
ooo (m) N
Total Length in 30g8D 17;‘25 8.2 0
D o =) [ =)
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00000000000 (m)
Length (Before/After Extension) 13'Z3D 6'6115 3‘61/:1'295
= & 7
Diamster (me )iy 250 2,50 220
g = |00000 HT-230M0 CFRPO CFRPO
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Effective Burn Time 555 2 el
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Guidance System Radio guidance with strap-down FOG
O 000000 ooooo ooooo ooooo
oooooo Pitch, Yaw Movable nozzle Movable nozzle Movable nozzle
Control system |0 00 goooooooooo 00000000000 0000000
Roll Small solid rocket motor Small solid rocket motor Side jet
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M-14 stands for 1st stage motor of the forth version
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OIn 1970, the former ISAS succee-
ded in launching the first Japanese
satellite OHSUMI.
oped for launching scientific satel-
lites, have been modified over 25
years, and today’s M-V launch vehi-
cle was successfully developed.

Mu series, devel-

L-4S M-4S M-3C M-3H M-3s | M-3s00| Mv-1 | Mvs
Dod o 1650 | 23.60| 2020 2380 | 2380 | 2780 | 3070 30.80
Total Length
00OmOO
Dol mE 0.7350| 1.410 | 1.410 1410 | 1410 | 1.410 250 250
00OO0tond O
Total Weight 940 | 4360 | 4160 | 4870 | 4870 610 1300 | 140.40
0000000kgD|d
Payload to LEO 260 180 195 300 300 770 1,800 | 1,850
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http://www.isas.jaxa.jp/j/enterp/rockets/vehicles/m-v/ http://lwww.isas.jaxa.jp/e/enterp/rockets/vehicles/m-v/
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Phone:03-6266-6400 Fax:03-6266-6910

Japan Aerospace Exploration Agency
Public Affairs Department
Marunouchi Kitaguchi Bldg.2F,1-6-5 Marunouchi,
Chiyoda-ku,Tokyo 100-8260,Japan
ISF040920T Phone:#81-3-6266-6400 Fax:#81-3-6266-6910
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JAXA Website

http://www.jaxa.jp
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JAXA Latest Information Mail Service
http://www.jaxa.jp/pr/mail/
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Institute of Space and Astronautical Science Website
http://wwwv.isas.jaxa.jp



