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M-V Launch Vehicle

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.

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.

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; HAYABUSA, asteroid sample return
spacecraft, in May 2003; and HINODE, solar physics satellite
in September 2006
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The following new technologies are
introduced into the M-V launch vehicle.
(1) HT-230M high-strength steel for the
first motor cases

(2) Interstage 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
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(4) Extensible nozzles for the third and

kick stages

(5) Nose fairing opening mechanism

(6) Fiber Optical Gyro (FOG) to sense
vehicle attitude
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Length (Before/After Extension) 1373 661 3.61/4.29
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_ | T HT-230M CFRP CFRP
% % Motor Casing HT-150 (FW) (FwW)
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Guidance System Radio guidance with strap-down FOG
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In 1970, the former ISAS succeeded
in launching the first Japanese satellite
OHSUMI.  Mu series, developed for
launching scientific satellites, have
been modified over 25 years, and
today’s M-V launch vehicle was
successfully developed.

M-V-1 M-V-5

L4s | mas | wmac M3H | M35 | M3s& | Mv-1 | mvs
= () 16.5 236 20.2 238 | 238 27.8 307 308
otal Length
B (m)
B (m) 0735 | 1.41 1.41 1.41 1.41 1.41 25 25
28E (ton)
Total Weight 9.4 436 | 416 487 | 487 61 139 140.4
15 EIFEES (ke)
M 26 180 195 300 300 770 | 1.800 | 1.850




