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J-ILAUNCH VEHICLE DEVELOPMENT AND THE RESULT OF TEST FLIGHT #1
National Space Development Agency of Japan

Makoto Arita , Toshiaki Sato , Makoto Miwada

In Japan, the Nattonal Space Development Agency of Japan (NASDA) has completed
the J-I Launch Vehicle as a new small-satellite launcher, with the technical assistance of the
Institute of Space and Astronautical Science (ISAS).

The J-I Launch Vehicle is the combination of the H-II Solid Rocket Booster (SRB)
developed by NASDA, and the upper stages (i.e., the 2nd and 3rd stages with the payload
fairing) of the M-3SII Rocket developed by ISAS. By utilizing those existing stages, we
realized short-time and cost-effective development. ~ The payload capability of J-I (three-
staged) is to place a nearly one ton satellite into the low Earth orbit, if launched eastward
from the NASDA Tanegashima Space Center.

The first J-I mission (Test Flight) was to inject an experimental vehicle called
HYFLEX (Hypersonic Flight Experiment ) into a sub-orbital flight path with the two-staged
configuration. It was launched at 8:00 (JST), February 12, 1996; the flight path was
almost nominal and all the rocket subsystems and guidance from the ground station
functioned well, with the HYFLEX injection accuracy being almost nominal.  Thus the J-I
Test Flight was very successful.
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Table 1 : Characteristics of J-1

Overall Length 331
(m)

Mayx. Diameter 18

(m)

Liftoff Weight 877 (Exoluding
(tons) - : payload)
stage 1st 2nd 3rd Fairing

Length(m) 19. 8 6.2 2.7 6.9

Diameter(m) 18 14 15 1.65

Initial Weight(tons)  70.9 12.7 3.6 0.5
Prop.. Weight(tons)  §9. 2 10. 4 3.3 -
Avg. Thrust(tons)  160.0 53.7 135 -
Bum Time (sec) 89 55 n -
Isp (sec) 2713 282 293 -
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Figure2 : Payload Capability of J-I
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Figure 3 : Flight Sequence of J-1 TF#1
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Table 2 : Trajectory Parameter of the J-1 TF#1{(at HYFLEX separation)

Orbit Parameter Planned Range of 3 sigma Error Result
Height (km) 109.1 105.17t0 111.62 107
Velocity(m/s) 3902.5 3866.6to 3937.9 3895
Elevation Angle of Velocity (deg) -1.82 -3.14t00.61 -1.7
Azimuth Angle of Velocity (deg) 87.4 87.11t0 87.8 872
Longitude (degE) 135.7 135.6t0 135.8 135.7
Latitude (degN) 30.5 30.451030.54 30.5
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Figure 4: Flight Path of J-1 TF#1
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