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inside the machine, in a cycle that produces chilled water for use in cooling.

A Leader’s Job:
Discovering and Fulfilling Requests
Singapore’s level of environmental awareness is one
of the highest in the world. In recent years, environmental performance assessment criteria have been
established for buildings as well, and tenants who
occupy buildings that meet these strict low-energy
standards consider it an honor. District cooling systems
handle the air conditioning for these buildings and, as
you can imagine, they are expected to be extremely
energy efficient. Marina Bay symbolizes the remarkable growth of Singapore’s economy, and it’s this area
that Yoshinori Shirakata as the current project leader,
oversees. He serves as an intermediary between MHI
and the customer, unearthing customer needs and
proposing technology to fill them. When a customer is
very concerned about performance, in addition to the
regular sales department, engineers like Shirakata meet
with them. Shirakata describes the weight of this
particular responsibility: “The results earlier engineers
produced in the first and second projects won the
customer’s trust for us. Their demands are quite strict,
but I think it’s because they have high expectations of
our technology. We have to respond to those demands
and create fertile ground for the next project.” In fact,
the requirements on the second project were stricter
than those on the first, and that isn’t all: on this third
project, Shirakata ran up against a new problem.
The electricity market in Singapore is becoming
progressively liberalized; the price of electricity changes
every thirty minutes, and on occasion, it’s so cheap it’s
very nearly free. Creating an ice thermal storage tank
during this time slot and using it in the cooling process
facilitates huge energy savings. Understandably, then,
the client requested a single-unit centrifugal chiller
that can operate in two ways: in chilled water mode,
in which ordinary chilled water does the cooling, and
in ice-making mode, where antifreeze cooled below
freezing is used to produce ice in an ice thermal
storage tank. The unit also had to be compact, and to
have a capacity of about 3,700RT*2. To Shirakata,
the double evaporator method — in which the unit is
equipped with separate evaporators for chilled water
mode and ice-making mode — seemed the best path
to efficient operation. “It was technologically possible,

but we’d never done it for such a high-capacity unit.
The installation space was also a problem,” Shirakata
remembers. “For those reasons, when we met with
the customer during the design stage, we drew layout
diagrams and offered proposals for designing in
limited spaces.” The result: Through its technology
and ingenuity, MHI fended off other companies and
was awarded its third order.

*2: RT = Refrigeration ton: a unit of refrigeration capacity for centrifugal chillers.
One RT is roughly the capacity of a single residential air conditioning unit.

Constructing Complexity
When forming his project team, Shirakata put
Akihiro Takemoto in charge of designing the machinery
and Yasuhiro Ikeno in charge of controls. Takemoto
was a specialist who had supervised the centrifugal
chillers at the Yokohama Minato Mirai 21 District
and at Narita Airport. Ikeno was constantly designing
products under development and products on order,
and he always responded quickly. Shirakata felt no
hesitation in choosing either of them.
Takemoto had previously worked on a small capacity
double evaporator chiller for a different client, and he
says the experience came in handy on this project.
“Last time, we ran into a problem where the chilled
water devices were accidentally frozen during icemaking operation, damaging the machine. This time,
we kept the pipe layout simple and carefully isolated
the evaporators for ice-making operation and
chilled water operation.” Its large capacity meant
the size of the machine itself became a source of
headaches for the team. “The machine’s total height is
over 6m, but during assembly, we had to be accurate
to within less than 1mm. We had been careful when
designing it, but at the site, its size often meant we
needed to change the design, and that meant
making adjustments. Every single time, we redesigned
and made adjustments. The staff members on location
joined in during the assembly and helped us resolve
the issues.”
The double evaporator method used on the project
involved many heat exchangers, which multiplied
Ikeno’s problems. “The diagrams for the controls
alone covered 600 pages: that’s how complex the
program was. As the person in charge of the controls,

Supplying the Products People Need
The engineers put their experience to work and
made the customer’s requests a reality. Takemoto
describes his interest in the job this way: “We’re able to
take charge of the whole production cycle, from
product design until the finished product performs. It’s
a big responsibility, but it’s very satisfying work.”
“Our products aren’t just used for cooling: they’re
also used in air conditioning for factories, which
require strict humidity and temperature controls. The
idea that our ‘monodzukuri’ (manufacturing) has laid
the foundation for the next round of ‘monodzukuri’
really makes it feel worthwhile.” Ikeno adds, “The
world needs chillers. In that sense, fulfilling each
customer request and creating products leads to
being useful to people, and to helping the environment. MHI does all the work on the control infrastructure as well as on the mechanical components, so
we’re often able to respond to a wide range of
customer requests. That’s what creates opportunities
for us to acquire more customers.”
Finally, their leader, Shirakata: “There will always be
a need for air conditioners. Always. That’s why we
want to propose our highly reliable centrifugal chillers
to customers and facilitate future projects. We also
want to pass our generation’s experience on to the
younger workers, give them a chance to be active
overseas and increase the number of people to work
alongside us.” Shirakata’s eyes are on the future. With
Marina Bay as a foothold, MHI plans to expand its
centrifugal chillers into neighboring countries and new
markets. These engineers will generate trust on the
global stage, which will no doubt lead to further
recognition and increasing popularity.

Marina Bay, Singapore’s New
Downtown, where international
resort facilities are springing up
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*1: The centrifugal chillers used as the main engines for district heating and cooling systems. Refrigerant is evaporated, compressed, condensed and expanded
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The task of district heating and cooling systems is a big one: to supply both hot and chilled water to office buildings
and hotels in order to heat or cool them accordingly. One system has the capacity of several thousand residential-use
air-conditioning units, and uses much less energy than would be required if multiple individual heat sources were
installed. Because of their benefits, these systems are currently being introduced around the world. MHI’s first order
for a large district cooling plant at Singapore’s New Downtown at Marina Bay, then under development, was received
in 2002. At present, there are a total of 14 of the plant’s main engines, centrifugal chillers*1, in operation, and the
plant provides air conditioning for the whole Marina Bay area, including its resort facilities and business center. In
2012, MHI received its third order from the city. On this project, the customer had a new request: they required a
single unit that could run as both a conventional cooler and a thermal storage system. One group stepped up to
answer the call: MHI engineers who had invested tireless enthusiasm in these centrifugal chillers.

what I dreaded most was making a mistake there that
could end up damaging the machine itself. This
particular structure was difficult in that, if some issue
during ice-making operation caused the water for
chilled water operation to freeze, it could very well
damage the machine. We had to design a program
that would prevent damage even if a mechanical
issue like that came up; it was really nerve-wracking.”
Shirakata, Takemoto, Ikeno and the other engineers’
efforts took shape, and finally the day of the
performance test arrived. Representatives from the
customer had come to Japan to witness the test, and
under their watchful eyes, the machine performed
brilliantly. The customer said that “MHI always creates
products that deliver the performance we’re looking
for, but this time, they really nailed it.” They even
approached MHI with an inquiry about the next
project. Remembering the delight he felt, Shirakata
says, “Of course we want it to perform well during
the trial operation. Then we want the customer to be
satisfied when it’s in operation. For that very reason,
the trust we earned with this project has led to another
order, and that really felt like the best thing that could
have happened for us, the engineers.”
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Members of the Centrifugal & Absorption Chiller Department
who build chillers boasting world-class cooling efficiency

Special Feature

Gigantic Precision Instruments:

Particle
Accelerators
― Particles Accelerated to the Speed of Light
Advance the Progress of Science ―

An innovative instrument that solves mysteries of
the origins of the universe and all other phenomena
How does matter attain its mass? Why does the

the universe immediately following the Big Bang

cosmos that expands across the heavens exist?

in which there was nothing more than particles

Since the distant past, prominent researchers from

flying at high speed, it would provide a significant

Galileo to Newton and Einstein have sought

clue to discovering the origin of the universe.

solutions to the mysteries of science; today’s

Also, if the orbit of high-energy electrons is bent,

scientists are aided by the accelerator, an innovative

light with extremely short wavelengths in the

instrument that has substantially contributed to the

manner of x-rays is emitted. The use of this

development of modern science and technology.

synchrotron radiation greatly expands possibilities

The largest of these accelerators are tens of

for observing and understanding nano level

kilometers in total length. Their role is to apply

phenomena such as the unknown mechanism by

energy from radio frequency waves to charged

which photosynthesis occurs in the nucleus ―

particles such as electrons and protons and

phenomena that heretofore could not be understood

accelerate them to near the speed of light. These

using microscopes. The fruits of research using

extremely fast-moving and high-energy particles

synchrotron radiation have also recently been put

are forced to collide with one another. Research

to use in familiar fields. One example of this would

into their states can benefit the validation of the

be pharmaceuticals with new functions and

laws of physics and more. For example, the origin

efficacies that were created thanks to the analysis

of the universe is thought to be the Big Bang that

of three-dimensional structures of proteins.

occurred approximately 13.7 billion years ago. If
an accelerator can be used to re-create the state of

Accelerators have provided us with a diverse
array of benefits in our everyday lives.

Continuing to evolve with world-class
Japanese accelerator development
The accelerator operations of MHI commenced

that generate powerful synchrotron radiation by

at the beginning of the 1960s, and goes back to

bending the orbit of particles in tiny increments.

the dawning of accelerator development in Japan.

High-energy physics research in Japan has been

At the time, the foundation for the technology

outstanding, with five of the country’s 17 Nobel Prize

that is essential to the manufacture of accelera-

laureates involved in research, and MHI’s accelerator

tors was already in place as the company was

technology has contributed to this research.

using precision processing technology for nonfer-

The KEKB Accelerator (electron-positron

rous metals such as copper and aluminum that

collider) of the High Energy Accelerator Research

are indispensable to its manufacturing of aircraft

Organization (KEK) was used in the validation of

components. Thereafter MHI took part in almost

the Kobayashi-Maskawa theory predicting CP

all large-scale accelerator research projects in

violation, for which they were honored with the

Japan, and continued to refine such technology

2008 Nobel Prize for physics. Amid this effort,

while gaining the confidence of researchers and

MHI designed and produced the injector accelerat-

research institutions.

ing structure, vacuum beam chamber, normal

Design and manufacturing has now expanded to

conducting ARES cavity, and superconducting

accelerating structures and accelerating cavities

crab cavity, thereby contributing to the Japanese

that accelerate particles to near the speed of light,

scientists being so honored.

waveguides and radio frequency windows that

MHI’s accelerators have continuously supported

introduce high-power microwave to the accelerat-

the successes of researchers from behind the

ing structure and accelerating cavities, vacuum

scenes for over 50 years and MHI continues to

beam chambers used as passageways for the

support passionately the dreams of researchers

accelerated particles, and periodical magnetic

in their quest for scientific technology that will

field generators, so-called undulators or wigglers

benefit mankind and society.

Cover, P.2-3:
Development of the superconducting accelerating cavity is underway for the International Linear Collider (ILC) to search for the
origins of the universe and matter and to examine in detail the nature of the Higgs boson that explains how matter attains its mass.
After being manufactured from high-purity niobium (a rare metal) materials, it is cooled to an extremely low temperature (-271°C)
to induce a "superconductivity" with as little electric resistivity as possible in order to facilitate highly efficient acceleration. At
present, MHI is the sole authorized company in Japan to produce the superconducting accelerating cavity for the ILC.

〔Cover & Special Feature photos: Unless indicated otherwise, Mihara Machinery Works, Hiroshima Prefecture, Japan〕
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The Cutting Edge
of Science and
Technology

Accelerator technology, developed by
giving concrete form to specifications
and functions sought by researchers
The superconducting accelerating cavity achieves high efficiency
by greatly minimizing the electric resistivity of the cavity
in which the particles are accelerated.
MHI has successfully produced many accelerator products
that have become famous worldwide, such as the normal
conducting C-band accelerating structure that realizes
the same acceleration performance as before at about half
the length by doubling accelerating frequency.
These and other acceleration related devices are the fruit
of untiring endeavors involving the use of all available resources
to give concrete form for the specifications and functions sought
by researchers and boldly tackling the challenges posed
by extremely difficult demands.

The C-band choke-mode accelerating structures (photo left)
manufactured by MHI are the main components of the X-ray
Free Electron Laser (XFEL) facility, SACLA (red box in photo
directly below). For x-ray free electron lasers, the complete
system tends to be extremely long due to the series arrangement of over 100 accelerating structures, but SACLA is
approximately half of the length compared with other XFEL
facilities in Europe and the United States. The C-band
accelerating structure produced by MHI substantially
contributed to shortening the total system length by
approximately half of the conventional S-band accelerating
structure.
〔RIKEN Harima Institute, Hyogo Prefecture, Japan 〕

A
A：The ACS accelerating cavity for the
J-PARC high-energy proton accelerator
facility. At J-PARC, high-energy proton
beams are injected to targets such as
mercury or carbon to produce neutrons
that are used in a wide range of research
fields, including high-energy physics,
material science, life science, and more.
Mass production of the accelerating cavity
for doubling the acceleration energy of
the injector proton accelerator is under
manufacturing at MHI. This accelerating
structure is a special one, called ACS
(Annular ring-Coupled Structure).

B

MHI handled the design and production of the superconducting accelerating cavity that was the first in the world to be
utilized as a superconducting cavity for the TRISTAN Accelerator constructed in the late 1980s at KEK to search for the top
quark. This technology is carried over to the superconducting crab cavity for the KEKB Accelerator and the superconducting accelerating cavity (photo above) for the ILC. The ILC accelerator will be around 40km in total length and will require
approximately 16,000 cavities.
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B：The small-scale, high-current proton accelerating structure is being developed for medical applications such as
the Boron Neutron Capture Therapy（BNCT）method of cancer treatment. This accelerating structure produces
neutrons by emitting accelerated protons onto special targets. When these neutrons are emitted onto diseaseaffected areas, it allows for the selective destruction of only cancer cells that have already accumulated a boron
solution. Thus it is mainly considered an effective treatment for difficult to treat cancers such as brain tumors
and head/neck cancers. As a New Energy and Industrial Technology Development Organization (NEDO) project,
utilization research has begun in cooperation with the University of Tsukuba, KEK, Japan Atomic Energy
Agency, and the Hokkaido University.
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Cell components (discs) that have been
processed to mirror-like surfaces by an
ultra-precise lathe sparkle beautifully.
The roughness of the surface is at sub
micrometer (1/10,000mm) level, or about
1/100 the thickness of a human hair.

An ultra-precise lathe is used for finishing touches on cell components
(washers) of a normal conducting accelerating structure. Pure oxygenfree copper materials are processed with a diamond cutter so that thin
layers are peeled.

B

Precision Beyond the
Finest Detailed Drawings

A：Oxygen-free copper cell components (washers) after ultrafine machining.
Brazing wires, made from an alloy of gold or silver, are set into the
two grooves on the washer surface.

A

B：Approximately 90 sets of disc and washer cell components are stacked
cylindrically, placed into a large vacuum furnace, and heated to
nearly 900°C. Only the brazing material set between cells melt; this
causes the cell to conjoin.

Though diagrams and procedural manuals exist for them, the manufacturing of accelerators is extraordinarily difficult.

Crystallization of integrated engineering technology produces
the essences of ultrafine machining, high precision joining,
and precise measurement technology.

This is because while high-power radio frequency waves are introduced, all structural components must be highly precise
and clean in order to maintain resonance frequency. A wide array of engineering technology and abundant experience
involving ultrafine machining of pure oxygen-free copper at micrometer (1/1,000mm) levels of precision,
vacuum brazing and electron beam welding of machined components at high precision in clean environments,
precise measurement and tuning of resonance frequency, and other expertise and experience are employed.

A normal conducting S-band accelerating structure after brazing. Due to high
temperature brazing, the copper softens
and the structure is slightly distorted
in shape. The amounts of distortion are
measured and adjusted after brazing.
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The bowl-shape cell components that form the superconducting accelerating cavity are precisely welded in a
high-precision electron beam welding device, while being
monitored on a display screen. A vacuum is maintained
within the device, avoiding contamination by impurities.
Because cells themselves are welded, the purity of their
materials is maintained.

The structural components of the proton accelerating structure
for which dimensions are checked precisely using a threedimensional measuring instrument. Manufacturing of normal
conducting accelerating structure components require fine
machining and precise assembly, with nearly all components
measured in three dimensions and inspected prior to shipping.

The resonance frequency of the coupler components that
introduce high-power radio frequency waves into accelerating structures is measured using a radio frequency
measuring instrument ― a network analyzer. If even the
slightest deviation exists in frequency, an ultra-precise
lathe is used to process corrections at micrometer level.
Measurement and processing are repeated until the set
frequency is obtained.
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Instruments That Will Change
the World Continue to Evolve

MHI Principal Accelerator Products and Customers * * Some are undergoing production
Superconducting accelerating cavity
Research and development for the
ILC/International Linear Collider
(High Energy Accelerator Research
Organization〔KEK〕)
This is an international project for investigating in detail
the nature of the Higgs boson-like particle discovered by
CERN using the LHC by colliding high-energy electrons and
positrons. In Japan, KEK plays an important role in research
and development. MHI is preparing production of the
superconducting accelerating cavity that accelerates
electrons and positrons.

Superconducting crab cavity

Taiwan Photon Source Project
(National Synchrotron
Radiation Research Center〔NSRRC〕)

KEKB
(High Energy Accelerator Research
Organization〔KEK〕)

This is the only high-brightness synchrotron radiation
facility in Taiwan. It is currently upgrading its facility. The
three superconducting accelerating cavities are now
under manufacturing at MHI and are planned to be installed
in a new synchrotron radiation ring.

The superconducting crab cavities were installed in the
main ring of the KEKB accelerator that collides highenergy electrons and positrons to produce massive
quantities of B mesons and anti-B mesons. By passing
them through this special crab cavity, beams can be
properly oriented, achieving the highest beam collision
frequency in the world.

Normal conducting
C-band accelerating structure

Normal conducting
S-band accelerating structure

SACLA
(RIKEN)

SPring-8
(RIKEN)

Accelerating electrons are injected into a periodic magnetic
field called an undulator and produces a powerful short
wavelength x-ray free electron laser that can facilitate the
observation of movement at the atomic level. It is expected to
be utilized in basic research such as structural analysis of
membrane proteins as well as applied fields. The C-band choke
mode accelerating structure manufactured by MHI is used
as the primary linear accelerator of SACLA and contributes
to the compactness of facilities and their stable operation.

A large-scale synchrotron radiation facility that uses the
world’s highest energy level (8GeV) and conducts research
into nanotechnology, biotechnology, industrial applications,
and so on. It can produce synchrotron radiation including
x-rays, gamma rays, and infrared rays. The S-band
accelerating structure is used in the 1.5GeV injector that
accelerates electrons.

Proton accelerators (RFQ, DTL, SDTL)
J-PARC (High Energy Accelerator Research
Organization〔KEK〕/
Japan Atomic Energy Agency)
A high-energy proton accelerator facility that produces the
world’s highest intensity proton beam. Proton beam is
injected to the targets to produce neutrons, muons,
K-mesons, and neutrinos for high-energy physics, material
science, life science, and so on. MHI manufactured the
injector proton accelerating structures such as DTL and SDTL.

Base technology development for selective
noninvasive cancer cell treatment devices
(New Energy and Industrial Technology
Development Organization〔NEDO〕)
This project employs compact proton accelerators to
produce a neutron beam that can destroy targeted cancer
cells for the next generation cancer therapy. At present,
testing facilities are being prepared. A small-scale proton
accelerating structure consists of RFQ and DTL based on
J-PARC injector proton accelerating structure manufactured
at MHI for Boron Neutron Capture Therapy (BNCT).

Pohang Accelerator Laboratory
X-ray Free Electron Laser Project
(Pohang Accelerator Laboratory〔PAL〕)
This is a new project for construction of an x-ray free
electron laser facility adjacent to Pohang Light Source,
the only high-brightness synchrotron radiation facility in
South Korea. The project has just started, and the S-band
accelerating structures of MHI have been employed as a
part of the main linear accelerator.

ACS accelerating cavity
J-PARC (High Energy Accelerator Research
Organization〔KEK〕) /
Japan Atomic Energy Agency)
MHI is producing an ACS accelerating cavity for injector
proton accelerator upgrade.

The XFEL facility, SACLA, for which operations began
this March. The mammoth facility, nearly 700 meters
in length, is expected to contribute greatly to many
fields of science and technology in Japan as a facility
capable of observing movements at the atomic and
molecular level.
〔RIKEN Harima Institute, Hyogo Prefecture, Japan〕

MHI has always served an important role among the Japanese corporations taking part in national accelerator research projects.
Its achievements and technical capabilities can be used in places around the world. In the future, MHI plans to develop operations
globally by taking part in the preparations of the ILC. Recently the ILC has become the focus of attention because of the discovery

Spreading unlimited dreams throughout the world
made a reality by accelerators. Toward the next generation.

of the Higgs boson-like particle by CERN (European Organization for Nuclear Research). MHI is also participating in research projects
for synchrotron radiation in Taiwan and South Korea, and is also applying accelerators to other fields such as medical use.
Sales of the "Vero 4DRT," an x-ray cancer treatment device equipped with a compact normal conducting C-band accelerating structure are
now expanding. Furthermore, development of the small-scale proton accelerating structure for Boron Neutron Capture Therapy (BNCT)
through joint cooperation with universities and national organizations is underway. Accelerators have many possibilities for making
contributions to mankind throughout the world and beyond generations. MHI will continue to challenge future developments.
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MHI
IN
THE
WORLD

New Factory to Offer Integrated
Solutions for Gear Cutting
Machine Tool Production

From India DIRECT
India Shares a Story
with the World

Pursuing Business Expansion Rooted in India with
Total Gear Machining Solutions
New Factory in Bengaluru to Enable Integrated Marketing and
Servicing of Machine Tools and Cutting Tools
According to a projection by the United Nations Population Fund, India’s population will surpass
1.4 billion in 2021, making it the world’s most populous country. The sudden, remarkable
economic growth since its economic liberalization in 1991 has made India’s GDP the fourth
largest in the world*1 and stems from an increase in the young worker demographic, which is
expected to continue for several more decades. Joining the IT industry in driving India’s
economic growth is the motorcycle and automobile industry. Used as basic transportation by
the general public, motorcycles in particular make up approximately 76% of all automotive sales,
with over 13 million sold each year. In 2020, the number of motorcycles produced annually is
expected to exceed 30 million. At 4.7%, the rate of automobile ownership across all households
is still low, but expectations for the huge potential market are such that the world’s major auto
manufacturers are beginning to set up production bases in India. Against this backdrop of a
growing motorcycle and automobile market, demand is also expanding for the mother machine
vital in manufacturing automotive components: the gear cutting machine.

*1: GDP based on purchasing power parity (PPP) (IMF, 2011).

Responding to Market Needs for
High Precision and High Productivity:
Gear Cutting Machines and Cutting
Tools Take Top Market Share
MHI’s entry in the Indian market came in
1972, through the provision of gear cutting tool
technology to a major Indian high-precision
cutting tool company, S.R.P. Tool. Later, sales
of gear cutting machines increased as the
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motorcycle and automobile industries grew in
the first decade of the new millennium. Amid
fierce price competition, MHI expanded its
share thanks to its world-leading technology. In
2005, with the acquisition of S.R.P. Tool, MHI
gained a foothold in Ranipet, Tamil Nadu,
India, establishing the precision cutting tool
manufacturing company Mitsubishi Heavy
Industries India Precision Tools (MHI-IPT).
Today, MHI holds the top domestic share in

India for both gear cutting machines *2 and
gear cutting tools.
India is generally a difficult market for
foreign corporations to penetrate, but MHI
managed to gain the top share in just a few
years after its formal entry. This was possible
because it entered the motorcycle and automobile market during a period of sudden growth,
and managed to provide a stable supply of
mother machines that could turn out highly
productive and high-quality gear cutting
machines. In addition, it partnered with the
local agency Chrystec (formerly Voltas) to
build a sales network covering the whole of
India. MHI used two approaches to expand
market share: a cost-performance structure
effective against the competition from Europe,
and a customer-oriented sales strategy with
meticulous before- and after-sales service.
In 2002, MHI began doing business with
Shivam Autotech, India’s largest manufacturer
of motorcycle gears and shafts. MHI provided
gear cutting machines that could consistently
mass-produce the high-precision gears Shivam
Autotech required to meet customers’ high
demands. This was possible due to MHI’s

In India, demand for motorcycles remains strong
as the popular means of transport for the general
public. The market is expected to continue growing,
as is the rapidly expanding demand for gear
cutting machines and gear cutting tools.

lineup of gear cutting machines and gear
cutting tools, capable of processing all types
of gears, and by the company’s comprehensive
technology and vast store of expertise. In fact,
when Shivam Autotech receives orders for
gears from a major motorcycle manufacturer,
MHI cooperates with the company from the
process development stage in order to meet the
strict requirements for cost and quality. In
this way, MHI accurately fulfills
the Indian market’s needs for
high precision and high productivity and is attracting support
from all sides.

In the fall of 2012, MHI will launch a new
undertaking: the establishment of a gear
cutting machine manufacturing plant in
Bengaluru, an area in the south where motorcycle and automobile manufacturers and
gear component manufacturers are concentrated. In cooperation with MHI-IPT, the
company will realize the domestic one-stop
provision of a gear machining system, which
provides the complete sequence of manufacturing, sales and maintenance service for
machines and gear cutting tools. This will
facilitate the provision of total gear machining solutions, including the development and
customization of machining methods, as well
as products and servicing. Handling both
machines and tools, MHI is unmatched in
the world. This move will put its unique
advantages to work, and should further
strengthen its selling capacity.
In addition, operation of the new factory will
allow rapid response to customer demands.
It also has significant advantages for customers, such as the ability to perform rupee-based
business transactions not influenced by
exchange rate fluctuations. Shivam Autotech
and other Indian gear manufacturers are
displaying great interest in the one-stop
provision of this gear machining system.
In order to provide even closer support for
customers, the new factory is slated to have a
showroom, parts center and training center
annexed. Before the facility begins operation,
MHI is proactively moving forward with longterm employment opportunities, employee
development by training locally hired employees in Japan, and other similar activities. As
a company truly rooted in Indian society, MHI
is expected to lead the gear cutting machine
and gear cutting tool industry and to further
expand its share in this fast-growing market.

Neeraj Munjal
Managing Director
Shivam Autotech Ltd.

An Excellent Partner Able to
Respond to Strict Demands
Shivam Autotech is India’s largest manufacturer
of motorcycle gears and shafts. Our two factories
produce 140,000 gears each day for Hero MotoCorp
Ltd., the world’s largest motorcycle manufacturer.
We began by machining gearblanks and later added
finished gears and shaft manufacturing as well. Our
relationship with MHI dates back to 2002, when we
began gear cutting in response to customer demand.
In order to meet strict requirements for high precision
and consistent quality, we evaluated gear cutting
machine tool manufacturers from all over the world.
As a result of that review, we chose MHI’s highly
productive, high-quality gear cutting machines. MHI’s
machines are also compact: they require less space
to operate, leading to a reduction in fixed costs. We
were very satisfied with the first four machines we
received, and it led us into an amicable relationship
that has lasted ten years to date. At present, we have
about 50 MHI products, from gear hobbing machines
and gear shaping machines to gear shaving machines
used in finishing. Currently, 70% of the gears purchased
by our major customer are our products. I believe that
high business achievement is itself proof of MHI’s
superior technical skills.
MHI has a deep store of knowledge regarding the
machining of all sorts of gears, and the proven
technical skill to apply that knowledge to machine
tools. Earlier, we received an order from a major
customer that was extremely difficult in terms of
product cost and machining precision and consistency, and we were having a lot of trouble making a
product that met the standards. When we went to
MHI for advice, engineers here in India answered
the call, created a gear machining process that
met all our customer’s requirements, and made it
highly productive as well. In addition, the meticulous,
prompt support service we get from MHI and
Chrystec helps keep our factories operating safely.
MHI is an excellent partner with an unerring
understanding of our requirements.
The increase in motorcycle demand has been
brought about by the growing population of young
people and soaring oil prices. We will use this

* 2: In import and new machine markets

opportunity to grow, not only domestically, but
internationally, into a global gear and shaft manufacturing company. For that reason too, I have high
hopes that the good partnership between our
companies will continue to develop, becoming an
even more solid relationship.

Annual production capacity at new
plant in Bengaluru expected to reach
100 units within two or three years
and include such gear cut ting
machines as the GE15A shown here.
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