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P R E FA C E

SJAC

The Society of Japanese Aerospace Companies (SJAC) is the sole public entity 
representing the interests of the Japanese aerospace industry. SJAC was established  with 
the purpose of contributing to the expansion of Japan’s aerospace industry, the overall 
improvement of Japan’s welfare —through production enhancement and trade expansion 
of aerospace-related products—  and sound growth of the aerospace industry as a whole. 
SJAC was founded in 1952 as a private forum for aircraft industrialists to better 
capitalize on the reopening of Japan’s aviation industry. Over the years, companies 
involved with space development gradually began to include themselves as well. SJAC 
was reorganized in 1974 as The Society of Japanese Aerospace Companies becoming a 
legal entity for public benefit sanctioned by the Japanese Government, and has grown 
steadily to become what it is today. In addition, SJAC joined the International 
Coordinating Council of Aerospace Industries Associations (ICCAIA) in 1972.

For more than 40 years, Japan’s space industry has been participating in Japanese space 
activities by developing technologies, integrating systems, supplying equipment in 
various technological areas of space systems. The member companies of SJAC represent 
a majority of the firms engaged in manufacturing of satellites, launch vehicles and 
related equipment in Japan.

In space transportation, Japan’s primary large-scale launch vehicle H-IIA has marked the 
world-standard level of reliability, supported by Japan’s high level of technologies such 
as liquid rocket engine, solid rocket motor, guidance system, mechanical components, 
fairing, and integration of sophisticated system. In September 2009, the first H-IIB 
Launch Vehicle , an upgraded version of the H-IIA, successfully launched the H-II 
Transfer Vehicle (HTV) to the International Space Station (ISS). The HTV is an 
unmanned orbital carrier designed to deliver equipment and supplies to the ISS. The 
HTV2 was successfully launched by the H-IIB Launch Vehicle No.2 on January 22, 
2011. The H-IIB Launch Vehicle is capable of carrying eight tons of payload into 
geostationary transfer orbit.

In spacecraft, since the first satellite launched in 1970, Japan has launched more than 140 
satellites by the end of 2010. Those satellites are used for a diverse range of missions, 
such as space science, exploring the Moon and the planets, meteorology, 
communications, broadcasting, earth observation, navigation, technological experiment, 
etc. which reflect Japan’s high and reliable level of technologies of spacecraft.
  
In the International Space Station (ISS), the Japanese Experiment Module (JEM) 
"KIBO" was completed in July 2009. KIBO is Japan's first human-rated space facility 
and it is the largest experiment module on the ISS. KIBO was developed with a view to 
conducting scientific research activities on orbit. Currently, educational, cultural and 
commercial uses of KIBO are also planned. 

We hope this directory would be helpful for your business in space.
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Space Science
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HAYABUSA (MUSES-C) has been developed to investi-
gate asteroids named "Itokawa," The purpose of the 
HAYABUSA mission is sample return from the Itokawa 
by traveling through space using an ion engine and 
arriving at the asteroid autonomously to acquire a 
material sample.
HAYABUSA was launched on 9 May 2003 (JST),and 
returned to Earth on 13 June 2010 (JST), dropped its 
onboard capsule in Australia, and completed its operation.

HAYABUSA

IKAROS (Interplanetary Kite-craft Accelerated by 
Radiation Of the Sun)  was launched on 21 May 2010 
(JST) together with the Venus Climate Orbiter, AKAT-
SUKI. This is the world's first solar powered sail craft 
employing both photon propulsion and thin film solar 
power generation during its interplanetary cruise.

AKATSUKI (PLANET-C) is the next planetary exploration project for the 
Martian orbiter NOZOMI. This project’s main purpose is to elucidate the 
mysteries of the Venusian atmosphere. AKATSUKI was launched using an 
H-IIA launch vehicle on 21 May 2010 (JST). 
AKATSUKI is believed to have encountered an unexpected accident on 7 
December 2010 during its Venus orbit insertion, and it was very regrettable 
that the orbit injection effort failed.

IKAROS

AKATSUKI

7 C JAXA

11 C JAXA10 C JAXA

8 C JAXA 9 C JAXA

13 C JAXA

12 C JAXA

7 The Asteroid Exploration “HAYABUSA” makes flights to asteroid “Itokawa” (Image CG)
8 The last of HAYABUSA. 
9 Capsule heat shield

10

11 12 Second stage deployment (dynamic) (CG)
Release of tip mass (CG)

13 Photograph of  AKATSUKI 
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Communication Satellite

Earth Observation Satellite
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The Quasi-Zenith Satellite System (QZSS) is a position-
ing system using multiple satellites that have the same 
orbital period as geostationary satellites with some 
orbital inclinations. The First Quasi-Zenith Satellite 
"MICHIBIKI" was launched on 11 September 
2010(JST).

14 C JAXA

17 C JAXA

15 C JAXA

16 C JAXA

CG image of "MICHIBIKI" (QZSS)
The footprint of a quasi-zenith satellite orbit
CG image of "DAICHI" (ALOS)
CG image of "IBUKI" (GOSAT)

MICHIBIKI

DAICHI (ALOS: Advanced Land Observing Satellite) is 
one of the largest earth observation satellites that is 
expected to contribute to the fields of mapping, disaster 
monitoring, and resource surveying. The DAICHI was 
launched aboard the H-IIA launch vehicle on 24 
January 2006 (JST).

IBUKI (GOSAT:Greenhouse Gases Observing Satellite) is a satellite that 
observes the global distribution of greenhouse gases from outer space, and it 
contributes to the international effort toward prevention of the global warming, 
including monitoring the greenhouse gas absorption and emission.
THE IBUKI was launched on 23 January 2009 (JST).

DAICHI

IBUKI
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  Company Name  Company Name
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CHIYODA ADVANCED SOLUTIONS CORPORATION

EAGLE INDUSTRY CO., LTD.

FUJI HEAVEY INDUSTRIES LTD.

THE FURUKAWA BATTERY CO., LTD.

HARADASEIKI CO., LTD.

HIGH-RELIABILITY ENGINEERING & COMPONENTS CORPORATION 

IHI AEROSPACE CO., LTD.

IHI CORPORATION

KAWASAKI HEAVY INDUSTRIES, LTD.

KOBE STEEL, LTD.

MINEBEA CO., LTD.

MITSUBISHI ELECTRIC CORPORATION

MITSUBISHI HEAVY INDUSTRIES, LTD.

MITSUBISHI MATERIALS CORPORATION

MITSUBISHI PRECISION CO., LTD.

NEC CORPORATION

NIHON MARUKO INTERNATIONAL GROUP

NIPPI CORPORATION

NIPPON AVIONICS CO., LTD.

NOF CORPORATION

NSK LTD.

NTN CORPORATION

SAKURA RUBBER COMPANY LIMITED.

SHOWA AIRCRAFT INDUSTRY CO., LTD.

SINFONIA TECHNOLOGY CO., LTD.

SUMITOMO LIGHT METAL INDUSTRIES, LTD.

TAMAGAWA SEIKI CO., LTD.

TOHO TENAX CO., LTD.
O

th
er

s
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Major  Customers

Space Products

The Company
□Employee□Capital □Sales

￥200 Million ￥3,400 Million

･Japan Aerospace Exploration Agency
･Other Govermental Research and Development Organizations

Chiyoda Advanced Solutions Corporation 
Technowave 100 Bldg.,1-25, Shin-Urashima-cho 1-chome, 
Kanagawa-ku, Yokohama  221-0031, Japan
Phone +81-45-441-1260   FAX +81-45-441-1264
http://www.chiyoda-as.co.jp/

200

ChAS is one of the top payload developers for ISS "KIBO" module and other space crafts. 
Besides good at developing unique and innovative payloads, also expertized in developing the state-of-art 
commercial  technologies into space use, mainly in the field of biotechnologies, medical engineering, IT and
communication system, and data and image processing.   

■Space Business Lines

Image Processing Unit (IPU) in 
Rack 4 Automated Cell Cultivation System 

Iinside of  the Plant Growth
Experiment System

C JAXAAll pictures

LEHX, Communication System in JEM



13

Space Products

□Employee□Capital □Sales
￥10,491 Million ￥ 76,063 Million (consolidated) 4,244 (consolidated)

1-12-15 Shiba-Daimon, Minato-ku, Tokyo 105-8587, Japan
Phone +81-3-3438-2291　FAX +81-3-3432-5448
E-mail：info@ekk.co.jp
http://www.ekk.co.jp

Eagle Industry Co., Ltd.

･Japan Aerospace Exploration Agency　･Mitsubishi Heavy Industries, Ltd.　･IHI Corpotration　
･IHI AEROSPACE Co., Ltd.

■Metal Static Seals

■Tank Manhole Seal

■Cryogenic Seals ■Metal Bellows Accumulator

EKK provides large size ACTISEAL-N to Rocket Propellant Tanks as Tank 
Manhole Seal. This seal is designed for large deflection with plate of bolts 
to conform to Tank's special requirements.
Maximum size is approximate 1000mm DIA. This seal can maintain high 
elasticity under severe cryogenic condition.
Besides, as this high elasticity contributes to low compression, wall thick-
ness at seal installation can be thinner.
It contributes to lightening the weight of Tank Manholes.

EKK provides the Welded Metal Bel-
lows Accumulators for Japanese Ex-
periment Module (JEM) of Interna-
tional Space Station (ISS).

C                         E                         W                         N

Compression Load

Temperature

Pressure

Applicable Condition

Size(DIA)

Seal Performance

Deflection of Flange

ACTISEAL -

-270degC to +800 degC

Vac - 300MPa          50MPa                 50MPa            Vac - 60MPa

High                     Low                    Low                     High

600-1200 
N/CIRC.cm

6-1400mm        20-1400mm        200-1000mm        30-1000mm

Approx.    
0.02-0.26mm

0.7mm/single,  
more over/multi

Max. 1.7mm       Max. 0.3mm

250-950 
N/CIRC.cm

100-350
 N/CIRC.cm

50-150
N/CIRC.cm

Today, large-high performance rocket uses LOX and LH2 as propellant. 
Propellant is injected into engine combustion chamber with high pressure 
(20-40MPa) by high-speed rotation turbo pump. As this turbo pump is driv-
en by high temp gas (500-700degC), if propellant contacts with high temp 
gas, it may be exposed very dan-
gerous condition.
EKK provides Cryogenic Seals, 
which can compose, under such 
critical high speed condition, seal 
system preventing fluid contact 
and leakage. As a seal type, bel-
lows seal under low pressure, 
floating seal under high pressure 
and Segmented seal composing 
He gas barrier.

EKK provides several kinds of Self-Actuating Static Seals as ACTISEAL   series. Outstanding performance of them can be 
shown in their low compression load characteristics and pressure resistance. And also, due to pressure effects, sealing 
surface can follow deflection of flange surface.

R

The Company

Major  Customers



Major  Customers

Space Products

□Employee□Capital □Sales
￥153,800 Million ￥93,200 Million (Aerospace Company)

･THE BOEING COMPANY　･Airbus S.A.S.　･Ministry of Defense
･Japan Aerospace Exploration Agency 　･IHI Aerospace Co.,Ltd.p

12,483 (Fuji Heavy Industries)
2,456 (Aerospace Company)

1-1-11,  Yonan, Utsunomiya, Tochigi 320-8564, Japan
Phone +81-28-684-7777　FAX +81-28-684-7778
http://www.fhi.co.jp/english/index.html

Fuji Heavy Industries Ltd.
Aerospace Company

Cryogenic Composite Tank for 
Liquid hydrogen use
(220L/MEOP:1.2Mpa)

C JAXA

C JAXA

FHI originated Nakajima Aircraft Laboratory established
in 1917. Since then, FHI has been leading the Japanese 
aircraft industry by developing and manufacturing a variety of 
aircraft, with inherited technology and spirit.
FHI is proud of its ability and long-experience in developing
and manufacturing unmanned aerial vehicles (UAV) funded 
by Ministry of Defense.

For future space missions, FHI is actively participating in 
research and development program funded by JAXA (Japan
Aerospace Exploration Agency). 
Among those programs, we succeeded in the fully automated
takeoff/landing flight experiment using HSFD (High Speed 
Flight Demonstrator) equipped jet engine, which is the 
demonstrator for Japanese “space shuttle”.

ALFLEX (Automatic Landing Flight Experiment)

HSFD (High Speed Flight Demonstrator)

･Low cost composite structure

■Background

■Feature

■R&D/Technology Focus

･Power Distribution Box
■Space Product

Power Distribution Box for H-IIA SRB

14

The Company

C JAXA

C JAXA



Major  Customers

Space Products

□Employee□Capital □Sales
￥1,640 Million ￥31,167 Million 756

･Japan Aerospace Exploration Agency

4-1 Hoshikawa 2chome, Hodogaya-ku, Yokohama,　
240-0006, Japan
Phone +81-45-336-5034   FAX +81-45-333-3511
E-mail：fb@furukawadenchi.co.jp
http://www.furukawadenchi.co.jp

THE FURUKAWA BATTERY CO., LTD

■Ni-Cd Battery Cell (for satellite)

■Past Participation Projects

SHINSEI, DENPA, TAIYO, KYOKKO, JIKIKEN,
HAKUCHO, HINOTORI, TENMA, OHZORA, 
SUISEI, GINGA, AKEBONO, HITEN, YOKOH, 
HALCA, NOZOMI, HAYABUSA*, SUZAKU, AKARI,
HINODE, AKATSUKI*

*These two satellites were Li-ion battery cells and the others 
  were Ni-Cd battery cells.

･Domestic Engineering Test Satellite

KIKU-1, UME, UME-2, KIKU-3, KIKU-4, MOMO-1,
KIKU-5, MOMO-1b

  4.0　     92.2        86.7 　   38.0 　   20.0 　    205

  6.0 　    99.0        87.0 　   53.5 　   21.0　     318

  8.0　   118.0      106.0　    53.5　    21.0 　    403

10.0　     94.5        89.0　    70.0 　   25.0 　    475

12.0 　  105.4      100.0 　   70.0 　   25.0　     565

13.5 　  129.0      117.0 　   70.0 　   25.0 　    678

19.0 　  166.0      154.0 　   70.0　    25.0 　    875

28.0　   167.7      155.9　  100.5 　   24.4 　  1255

30.0　   164.8        15.0　  153.0 　   24.4 　  1098

 H1            H2            W              T 

Capacity
(AH)

Dimensions (mm)  Weight
 (g)

 External View of Battery Cell

 ■Li-ion Battery Cell (for satellite)

13.2　    142.0      132.0　   69.3　    24.4 　    570

23.5　    162.2      152.2 　  78.0 　   28.0　     785

 H1            H2            W              T 

Capacity
(AH)

Dimensions (mm)  Weight
 (g)

Battery Cells

･Domestic Scientific Satellite

15

The Company
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Major  Customers

Space Products

□Employee□Capital □Sales
￥10 Million ￥500 Million

･Satellite makers in Japan

HARADASEIKI Co., Ltd.
245-1 Higashi Mikata-cho Kita-ku Hamamatsu city, 
Shizuoka, Japan
Phone +81-53-436-7341  FAX +81-53-438-0595
http://www.haradaseiki.co.jp

24

■Background
Since the foundation in1970, Haradaseikikogyo-group has been working on processing precision components for 
transport machines and aerospace appliances. As early as the late 1980s we installed 3D CAD system, and dur-
ing the 1990s we established simultaneous 5-axis process technology. Always equipping the cutting edge facili-
ties, we are ready to meet any advanced needs.

■Feature
We have worked on processing precision components for aerospace since 2000. Order entries from the big 
companies are steady and stable since then. We believe the reason why a small manufacturer like us has done 
this remarkable achievements is that our technology has been highly appreciated by our clients.
We have established the information security and quality management system which meets the demanding glo-
bal standards as in the followings: ISO9001 and ISO14001 in 2000, BS7799-2 (present ISO27001) in 2004, 
EN9100 in 2007.

･Ultra-precise machining parts

■Space Product

The Company
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The Company

Major  Customers

Space Products

□Employee□Capital □Sales
￥200 Million
(right-granted capital: ￥800 Million) 

￥2,675 Million
(record of March-2010)

89
(October 1st,2010)

No.7 Yoshimura Bldg, Blue Box, 8-1, Higashiarai, Tsukuba-shi, Ibaraki 
305-0033, Japan 
Phone +81-29-849-5221　FAX +81-29-868-6771
E-mail：contact@hirec.co.jp
http://www.hirec.co.jp/eng/

High-Reliability Engineering & Components Corporation

･Japan Aerospace Exploration Agency　･Mitsubishi Heavy Industries, Ltd.　･NEC Corporation
･Mitsubishi Electric Corporation　･IHI AEROSPACE Co., Ltd.　･NEC TOSHIBA Space Systems, Ltd.
･IHI Corporation　and others 

1. Design, Manufacture and selling the high reliable EEE 
    parts for Space-use.
2. Test & Analysis Service of Electric parts and components.
3. Consultation for Space Craft’s Assurances  

<Key Features>
 - Qualified Parts by JAXA (JAXA2010/10101(10102)XZR)
 - Radiation Hardness by Design 
 - The highest performance of 320MIPS by 64bit MPU core
 - MPU core and Peripheral circuits are combined on one chip

<Key Specifications>

Package Type 

Radiation-proof TID

SEL

Dimensions

304pin ceramic quad flat package

> 1kGy(Si) (100krad(Si))

> 64[MeV/(mg/cm2)]

(WxDxH) 47mm x 47mm x 3.25mm(excluding tie bar)

320MIPS 64 bit MPU

- High Reliability Test & Analysis Service for Space requirements
- Covers all type of Testing and Analysis Service for Space usage.
 

■ Testing and Analysis Service 

■PRODUCT ASSURANCE for Spacecraft

  To assure the Parts reliability required by JAXA-QTS, MIL-
  PRF, etc. The method of respective tests conducted as 
  the screening or quality conformance inspection meets 
  the requirements of MIL-STD-883, 750, 202 etc.
･Screening Test
･Quality Conformance Inspection
  1. Electrical parameter test (Group A test)
  2. Test related to workmanship and / or die 
      (Group B and C tests)
  3. Test related to packaging (Group D test)
  4. Radiation Hardness Assurance Test (Group E test)
･DPA (Destructive Physical Analysis)
･Failure Analysis, etc

C JAXA

Maximum frequency

Power Consumption

Power supply voltage 

Operating Temperature -40℃~+85℃(Tc)

3.3V (I/O)/1.8V (core)

4.0W (Low Power), 6W (High Speed)

MPU core: 200MHz, Peripheral:100MHz, PCI:66MHz

■320MIPS 64bit MPU

■Scope of HIREC’s Products & Service

SCREENING/QUALITY CONFORMANCE INSPECTION

･Evaluation of reliability design
  Evaluate reliability design of satellites at preliminary design 
  reviews (PDR), critical design reviews (CDR), and others 
  held by the manufacturers.
･Inspection of components
  Conduct mandatory inspection point (MIP) to check 
  the mounting and assembly conditions of components.
･Others
  -Observation of environmental test and system integration test
  -Support at launch site, etc

<Key Features>

To evaluate a variety of parts used in Space environment.
･Radiation Test
–Total Ionizing Dose Effect (TID) Test
–Single Event Effect (SEE) Test, etc
･Temperature Cycling Test and High Temperature & Humidity Test
･Electro Static Discharge Test, etc

ENVIRONMENTAL TEST

<Consultation examples>

■ Other Radiation Hard Devices
･Burst SRAM, -FPGA, -ASIC 

As a technical consultant, we provide following services 
concerning reliability engineering and product assurance 
for satellite programs from neutral viewpoint.
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Major  Customers

Space Products

The Company
□Employee□Capital □Sales

￥5,000 Million ￥46,300 Million (Approx.) 1,000 (Approx.)

IHI AEROSPACE Co., Ltd.
1－1, Toyosu 3-chome, Koto-ku, Tokyo 135－0061, Japan
Phone +81-3-6204-8000　FAX +81-3-204-8810
http//www.ihi.co.jp/ia/

･Japan Aerospace Exploration Agency　･Mitsubishi Heavy Industries, Ltd.
･Mitsubishi Electric Corporation　･NEC Corporation

IHI Aerospace(abbreviated hereafter as IA) is carrying out the development, manufacture, and has been contributing
in a big way to the indigenous space development in Japan. Our company started research on rocket projectiles 
in 1953. 
Now we have become a leading comprehensive manufacturer carrying out development and manufacture of 
rocket projectiles in Japan. IA has also achieved excellent results in development of recovery systems and 
propulsion systems including the bi-propellant liquid apogee engine and gas jet reaction control system for
satellites and spacecraft.

■Monopropellant Thrusters
1N Thruster:
Nominal Thrust: 0.95+/-0.1[N]@2.41[MPa]
Nominal Isp.: 221 sec @2.41[MPa]
Number of Pulses: 994,907 
Total Impulse: 98,848 [N sec] 
Total On Time: 148,304 [sec] 

4N Thruster:
Nominal Thrust: 4.7+/-0.5[N]@2.41[MPa]
Nominal Isp.: 226[sec] @2.41[MPa]
Number of Pulses: 208,795 
Total Impulse: 237,342 [N sec] 
Total On Time: 64,724 [sec] Demonstrated

1N Thruster

4N Thruster

IA is responsible for the development and manufacture of the solid rocket boosters (SRB-A), 2nd stage reaction
control gasjets and the pyrotechnics for the H-IIA Rocket and the H-IIB Rocket.

■H-IIA Rocket, H-IIB Rocket

H-IIA Rocket

Solid Rocket Booster (SRB-A)

Courtesy of JAXA

Courtesy of JAXA



19

20N Thruster:

Nominal Thrust: 17.6+/-1.5[N]@2.07[MPa]
Nominal Isp.: 236 sec @2.07[MPa]
Number of Pulses: 237,916 
Total Impulse: 358,008 [N sec] 
Total On Time: 29,834 [sec] 

■Bipropellant Thrusters

Nominal Thrust: 21.5 [N]
Nominal Isp: 295 sec
Nominal Mixture Ratio: 0.78+/-0.02
Nominal Inlet Pressure: 1.69[MPa]

22N Thruster:

450N Liquid Apogee Engine:
Nominal Thrust: 450[N]
Nominal Isp: 329[sec]
Nominal Mixture Ration: 0.92+/-0.015
Nominal Inlet Pressure: Ox 1.62[MPa], F 1.69[MPa]

As part of the international space station (ISS) project involving Japan, the US, Canada, the EU and Russia, IA is 
designing and developing the Exposed Facility and the Experiment Logistics Module Exposed Section for JAXA, 
as well as test equipment for its onboard laboratory. IA is also participating in the development of a space station 
supply vehicle (HTV). It will play a vital role in carrying supplies to space stations. IA has been involved in the development of
the exposed palette and the propulsion system of the HTV, including Reaction Control System(RCS).

IHI AEROSPACE Co.，Ltd.

Propulsion Module Reaction Control System Module

20N Thruster

22N Thruster 450N Liquid Apogee Engine

H-II Transfer Vehicle (HTV)

Japanese Experiment Module (JEM) Exposed Facility Experiment Logistics 
Module- Exposed Section

Courtesy of JAXA

Courtesy of JAXACourtesy of JAXA Courtesy of JAXA

Courtesy of JAXA Courtesy of JAXA



20

The Company

Major  Customers

Space Products

□Employee□Capital □Sales
￥95,762 Million ￥1,242,700 Million (consolidated) 24,890 (consolidated)

IHI Corporation
1-1, Toyosu 3-chome, Koto-ku, Tokyo 135-8710, Japan
Phone +81-3-6204-7800 FAX +81-3-6204-6800
http://www.ihi.co.jp/index-e.html

･Ministry of Defense　･Ministry of Land, Infrastructure, Transport and Tourism　
･Japan Nuclear Fuel Limited　･Japan Aero Engines Corporation　･Japan Aerospace Exploration Agency 
･Mitsubishi Heavy Industries, Ltd.

Two turbopumps. developed for the LE-7A  engine, a 100 tons class 
1st stage main engine of the H-IIA launch vehile, are designed to
meet the confilicting requirements of high performance, high  reliability 
and low cost.   

■LE-7A Turbopump

Payload

22nd Stage LH Tank

2nd Stage LOX Tank

1st Stage LOX Tank

2nd Stage Engine
(LE-5B)

1st Stage Main
Engine (LE-7A) 

Gas Jet System

Interstage Section

Solid Rocket Booster
(SRB-A)

1st Stage LH2 Tank

LE-7A engine C JAXAH -II A Launch Vehicle

1st stage main engine (LE-7A) 
LOX turbopump 

1st stage main engine (LE-7A) 
LH  turbopump2
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IHI Corporation

■ Specification of LE-7A Engine Turbopump

■ LE-7A Engine Schematic

Turbopumps specifications

Turbopumps

Rotation Speed     [rpm]

Flowrate               [kg/s]

Discharge Pressure [MPa]

Weight                   [kg]

LH2

42,000

37.3

28.6

220

218.8

18.0

46.7

26.4

18,300

190

Main Pump Split Pump

LOX

LE-7A engine specifications

LOX/LH2Propellant

Thrust                       [kN]

Combustion Pressure [MPa]

1,074

12.2
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IHI Corporation

■LE-5B Turbopump

■Specification of LE-5B Engine Turbopump

LE-5B engine specifications

Turbopumps specifications

Liquid Oxygen (LOX)/Liquid HydrogenPropellant

Operating point

Thrust [kN]

Combustion Pressure [MPa]

Operating point (LE-5B thrust)

Turbopumps

Rotation Speed  [rpm]

Flowrate  [kg/s]

Discharge Pressure [MPa]

Weight  [kg]

LH2

52,108

5.2

7.0

26

LOX

17,629

26.1

5.5

25

LH2

42,360

3.1

4.9

LOX 

12,209

15.6

2.9

100% thrust

137

3.6

100% 60% 

60% thrust

82

2.2

Payload

2nd Stage LH2 Tank

2nd Stage LOX Tank

1st Stage LOX Tank

2nd Stage Engine
(LE-5B)

1st Stage Main 
Engine (LE-7A) 

Gas Jet System

Interstage Section

Solid Rocket Booster
(SRB-A)

21st Stage LH Tank

C JAXAH -II A Launch Vehicle

A liquid hydrogen and a liquid oxygen turbopumps developed for
the LE-5B engine, that power the H-IIA  launch vehicle second
stage with 10 tons of thrust. 
The  pumps are provided with throttling and multiple firing  capa- 
bility  fulfilling  high performance,  high  reliability and low cost
requirements.
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□Employee□Capital □Sales
￥104,328 Million ￥1,173,473 Million  32,297

World Trade Center Bldg., 4-1, Hamamatsu-cho 2-chome, 
Minato-ku, Tokyo  105-6116, Japan
Phone +81-3-3435-2111　FAX +81-3-3435-3037
http://www.khi.co.jp

Kawasaki Heavy industries, Ltd.

･Japan Aerospace Exploration Agency 　･Mitsubishi Heavy Industries, Ltd. 
･Institute for Unmanned Space Experiment Free Flyer

Since the 1970’s, Kawasaki has been supporting Japan ‘s space activities for 
the following ground facilities; 
- N-I, N-II, H-I, H-II, H-IIA and H-IIB rocket launch complex in Tanegashima 
- Acoustic test facility for large satellite in Tsukuba
- Astronaut training facilities including the operation for Extravehicular Mobility Unit(EMU) suit in Tsukuba

■Payload Fairing

■Payload Adapter

■Human Space and Robotics

■Heat Shield 

■Ground Facility

JEM “Kibo” Equipments

USERS Reentry Capsule

ETS-VII Components

Payload Fairing (4/4D) for H-IIA

Kawasaki has unique technologies for human 
space and robotics. For the Japanese Experi-
ment　Module(JEM) ”Kibo” program of In-
ternational Space Station(ISS), we developed 
berthing mechanism between pressurized 
module and exposed facility, JEM airlock and 
the equipments for Environment Control and Life 
Support System (ECLSS). 
We also supplied the key components for au-
tonomous rendezvous-docking experiment 
in JAXA Engineering Test Satellite VII (ETS-VII), 
launched on 1997. 
We are now studying for formation-flight tech-
nology for multiple satellites with JAXA.

A payload fairing is a cover like structure installed on the top of a launch vehicle to pro-
tect a payload from aerodynamic heating, acoustic noise and vibration during launch. Af-
ter the launch vehicle leaves the earth’s atmosphere, the fairing separates in two and is 
jettisoned. Kawasaki has 3 types of payload fairing for H-IIA rocket, model 4S, 5S and 
4/4D. The 4S is 4m in diameter for single launch, the 5S is 5m in diameter for single 
launch and 4/4D is 4m in diameter for dual launch. For the mission modification, access 
doors, acoustic blankets, internal antenna and RF window are available according to 
user’s requirements. All fairings of H-IIA operated successfully in the past flights. Addi-
tionally the first H-IIB launched the HTV (H-II transfer vehicle) for ISS successfully in 
2009. Kawasaki has developed the large payload fairing called 5S-H of H-IIB for the HTV.
Additionally, Kawasaki has proceeded to develop the new payload fairing for the ad-
vanced solid propellant 'Epsilon' launch vehicle of JAXA since 2010.

The payload is mounted on the launch vehicle using a payload adapter which has a 
separation system. Kawasaki has 3 types of payload adapter, model 1194M, 
1666MA and 239M. The numerical 1194, 1666 and 239 mean the interface diame-
ter with the payload. They have a separation system with clamp bands and separa-
tion springs.

Kawasaki has reliable technologies to protect the payload from aerodynamic heating for 
spacecraft. In addition to the preceding payload fairing during liftoff, we have ex-
perience developing the thermal protection and structure with an ablation type heat 
shield for the reentry capsule of Unmanned Space Experiment Recovery System(USERS), 
which was successfully recovered on 2003. We also continue to study the thermal pro-
tection system for future reentry capsule and reusable space transportation systems.

The Company

Major  Customers

Space Products
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The Company

Major  Customers

Space Products

□Capital □Sales

Kobe Steel, Ltd.
9-12, Kita-shinagawa 5-chome, Shinagawa-ku, Tokyo
141-8688, Japan
Phone +81-3-5739-6000  FAX +81-3-5739-6903
E-mail：www-admin@kobelco.co.jp
http://www.kobelco.co.jp/english/index.html

￥233,313 Million   ￥990,917 Million (non-consolidated)
￥1,671,021 Million (consolidated)

10,129 (non-consolidated)
33,629 (consolidated)

■Forged Titanium Alloy Parts for Fuel Tanks

■Aluminum & Magnesium Alloy Forging
<Main Equipments>

■Aluminum Alloy Casting
<Features>

<Features>

Our advanced forging technology enables us to supply 
titanium-alloy spherical shape forms for the fuel tanks of the 
H-II rocket and the H-II Transfer Vehicle (HTV).

Kobe Steel, Ltd. is the one of Japan's leading steelmakers, as well as the top supplier of aluminum, 
magnesium and titanium products.

・Ring Roll technique for 1 piece ring, and  Segment ring technique for 
large size rings.
・Corresponding to all kinds of Aluminum and Magnesium alloys 
・Technologys of reducing residual stress for large forgings
・Plastic flow analysis for forging design

・Casting technique for thin-wall large size 
castings with complicated oil passeges
・Corresponding to all kinds of aluminum alloys
・Low-pressure casting technique for 

complicated castings
・Melt flow and solidification analysis for 

casting design

□Employee

Press 8000t
Hydraulic

5000t
Hydraulic

3000t
Hydraulic

Forging Type Die Forging
Hand Forging  

Aluminum Alloy

Aluminum Alloy

 Hand Forgings

Max.size

Max.size
Typical Alloy

Typical 

Application

Typical 

Application

Max.WT.

1piece Ring

φ2500ｘ200mm

2.Segment　Ring

φ5000ｘ400Hmm

(Segmented to 6PCS)

3.Blocks 

2219－T852

7075－T7352

7050－T7452
Typical Alloy A356－T6    

D357－T6    

C355－T6

Connecter Rings of Rocket

Structure Parts of Rocket

2219－T852

7075－T73

7050－T74

Structure Parts of Rocket

Rocket Engine Parts

Structure Parts of Satellite 

ZK60A－T5

1000kg

PVA：6000cm2

250kg

220ｘ220ｘ220mm

500ｘ500ｘ45mm

800ｘ800mm

20kg

Q.A.system JIS-Q-9100/NADCAP

Max.WT. 30kg

Q.A.system JIS-Q-9100/NADCAP

Die Forgings Hand Forgings
Magnesium Alloy

Rocket Engine Parts Jet Engine Parts

･Mitsubishi Heavy Industries, Ltd.　･Kawasaki Heavy Industries, Ltd. 　･IHI Aerospace Co., Ltd.
･NEC TOSHIBA Space Systems, Ltd.

 Fuel tank of H-II
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The Company

Major  Customers

Space Products

□Capital □Sales
￥68,258 Million ￥228,446 Million (consolidated)

･Mitsubishi Heavy Industries, Ltd.　･IHI Group　･Kawasaki  Heavy Industries, Ltd.　･NIPPI Corporation
･Mitsubishi Electric Corporation　･Toshiba Group　･SINFONIA TECHNOLOGY Co., Ltd.

49,091 (consolidated)

19F Arco Tower, 1-8-1 Shimo-Meguro, Meguro-ku, Tokyo 
153-8662, Japan
Phone +81-3-5434-8611　FAX +81-3-5434-8601
http://www.minebea.co.jp/

Minebea Co., Ltd.

■Rod Ends & Spherical Bearings

■Fasteners

Fasteners for space application           

Products:Bolts for SSB, floating nuts for payload fairing, bolts for maruman 
clamp band, fittings, mechanical parts for LE-7.

■SOS type pressure sensors

SOS type pressure sensor for rockets

 
■Special Rotary Components

Solenoid for rockets

□Employee

Minebea, known as a global supplier of miniature ball bearings, is also a qualified supplier of rod ends & spherical
bearings, fasteners, pressure transducers, and special rotary components for aerospace applications.

Rod end bearing and spherical bearing for space application

A high-precision SOS(Silicon On Sapphire) type pressure sensor is extremely 
stabilized both physically and electrically. Approximately 60 units are used in 
a rocket, and other space rockets and satellites to follow.
 

Rotary switch assemblies and solenoids for rockets are compact in size with 
high environmental resistance, and are specially designed for each application.
 

Products: Rod end bearings and spherical bearings for support strut of 
liquid-fuel tank/solid booster, spherical bearings for the expanding of  
satellite solar battery panels, sliding materials of anti-wobbles support 
panels for solid booster, and other.

Having production and R&D bases in Europe, US, and JAPAN, we are 
positioned well to respond to various customer needs. 

All processes from cold and hot forming to machining, heat treatment and surface 
treatment are conducted in-house to be exceptionally responsible in a timely 
manner to diversifying market demands and to maintain a stable high quality and 
supply capabilities.
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