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By making products lighter by replacing glass with plastic,
it supports the future reduction of CO2 emissions.

Mitsubishi Heav y Industries
Plastic Te chnolog y C o., Ltd.
Spun-off from MHI in April, 2005, into an independent company,
it is a comprehensive manufacturer of injection molding machines
that produces plastic products, and handles manufacturing,
sales, and after-sales service of medium and larger-size injection
molding machines.

“ Windows and window frames being able to be
molded simultaneously means a panorama roof
for a car can be made in a matter of minutes.”
Plastic products have various roles in our lives. They come in all shapes and sizes—from
small items like mechanical pencils and toothbrushes, to electrical appliances and
passenger vehicle parts. Recently your reporter, Noriko Matsuba, visited Mitsubishi Heavy
Industries Plastic Technology Co., Ltd., to see a demonstration of the Rotary Platen, Large
Sized Electric Co-injection Molding Machine and find out how plastic products are made.
I nj e c t i o n
Molding
Machine

My excursion this time was to Mitsubishi Heavy Industries
Plastic Technology Co., Ltd. in Nagoya. Entering through the
gate, I was immediately greeted by the nostalgic sight of factory
roofs, now more than 60 years old. As I marveled at the past,
I became aware of another greeting—this time from Naoki
Kato, of the New Machine Development Section of Engineering
Department, who had come out to start my tour.
“Today I will show you plastic products actually being made.
Plastics are used in a variety of items all around us, like electrical
appliances and containers for food. It is not widely known, but
most of the bumpers for passenger vehicles are made from
plastic, and recently some cars with roofs made from a special
kind of plastic are being sold.”
Why, then, has plastic come to be used for such a variety of
products?
“Plastic is light and strong,” explained Kato, “It also has the
advantage of being suited to mass production, because it can
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be made continuously. And here we have the synthetic resin
pellets, the raw material for plastic products.” The pellets look
like sugar at first glance, but are apparently made from oil. There
is an incredible variety of synthetic resins. From the polyethylene
we are most familiar with from containers for food and film for
wrapping, to the high-performance polycarbonates used in
high-precision instruments like computers, there is a multitude
of ingredients for different uses and features, along with
appropriate molding techniques for each.
“There are many different methods for making, or molding,
plastics,” said Kato, “But for mass production of products with
complex shapes, injection molding is the most common.”
Injection molding is where shapes are formed by synthetic resin
being melted and poured into a mold at high pressure, then
cooled, allowed to harden and removed. The name “injection
molding” comes from the appearance of the pouring process,
which resembles the working of a syringe. Around 90% of all
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completed panorama roof being removed from the machine by
a robotic arm with suction cups attached, and that is how the
window and the window frame are molded simultaneously. It is
a rare molding method in Japan.”
Looking in through a door, I could see the mold’s rotation
board, rotating completely in five seconds, which surprised me,
as I had been told that it weighs 30 tons. A new panorama roof
was completed every two minutes. Faintly warm to the touch,
I was impressed by their light weight—apparently half that of
regular glass, which I would never be able to lift so easily.
Taking a normally glass product and lightening it by using
plastic—an idea that gave life to this injection molding machine.
Not only can it improve work efficiency significantly by molding
two kinds of synthetic resin at once, it will definitely also broaden

On the other side of the door, the
i m p o s i n g l y h u g e m a c h i n e wa s
agile in its movements. “It’s quiet
because it’s electric,” explained
Kato.

the range of products that can be made completely from plastic,
which has implications for a more energy-efficient future—a
future to look forward to.

Making plastic products
After they are melted, the pellets are forcefully injected into the mold.
A large volume of plastic products can be made by repeated injection,
hardening, and removal.

Mold

Raw material
(synthetic resin pellets)
Melting and injection

（Top）Removed from the mold, a swiftly completed panorama roof. It is
carried by a robotic arm using suction cups. （Right）The rotating mold can
be seen in the center. It is the first electric drive-type large-sized injection
molding machine that processes two kinds of synthetic resin in the world.

plastic products are said to be made using the injection molding
method.
Kato guided me to the 1450emR Technical Center inside the
factory. The center is for allowing customers to experience the
actual operation of the machine. Entering a spacious building
reminiscent of a gymnasium, I was overwhelmed by the size of
the injection molding machine 1450emR, which was larger than
I had imagined.
The demonstration I was to witness was the making of a
panorama roof to be installed in the ceiling of a passenger
vehicle. Until now, making plastic products from one kind
of synthetic resin was mainstream, so for example, with a
panorama roof, multiple steps in which the transparent window
and the window frame (which needs to be strong) were molded
separately and then assembled were required. However, using
the 1450emR, two kinds of synthetic resin can be molded at the
same time, which has apparently provided a significant increase
in work efficiency. The key to this process is the rotating mold.
Kato told me how it works: “First, the transparent synthetic
resin for the window is injected from the right (primary injection
unit) and then cooled. Then the mold is rotated, and next the
black synthetic resin for the frame is injected from the left
(secondary injection unit), and then cooled again and allowed to
harden. Pouring the melted resin into the delicate areas of the
mold requires a fair amount of force. If the mold comes loose
during pouring, then the thickness will not be uniform and some
of the resin will overflow. To prevent this, the machine applies a
maximum of 1,450 tons of force to the mold. The final step is the
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Hardening
and removal
(Left)Pellets, the raw material used for making plastic products. They are light
and smooth to the touch. (Right)A panorama roof in a passenger vehicle. They
are expected to be all plastic in the future. *Photograph is an image

“Continuous effort has given us a world first”
Manager, New Machine Development Section, Engineering Department,
Mitsubishi Heavy Industries Plastic Technology Co., Ltd.

Hiroto Matsushita

The emR series takes advantage of the state-of-the-art technology and is the world’s first large electric co-injection molding
machine with a rotary platen. It is used for making plastic products with large and complex shapes such as those used in
passenger vehicles and electric appliances.
This machine has taken a standard injection molding machine, which has one injection device, and added a mold rotation device
and another injection device (for a total of two), so two kinds of synthetic resin can be injection molded by using two molds. There
has probably been nothing like it in Japan before, and the electric drive in a machine like this was a world first, so we had to
investigate, with the assistance of MHI’s Technical Headquarters, how we could efficiently mold two kinds of synthetic resin at once.
The design for the rotation device for swapping the two kinds of molds was especially troublesome, but once we came up
with the high-speed 180 degrees reversing movement, we were able to shorten the run cycle. We were also able to establish
technology that compressed the melted synthetic resin inside the mold evenly in order to create plastic
products with uniform thickness and no warping. The result was an injection molding machine able to
efficiently process two kinds of synthetic resin at once while maintaining high quality.
Horizons have broadened considerably with the appearance of this injection molding machine. New
designs can be created, and things that used to be made with glass can now be made with plastic. This
is true especially with passenger vehicles. By making the external panels for panorama roofs, doors and
hatchbacks out of plastic, cars become lighter, which leads to better fuel efficiency and less CO2 emissions.
We will certainly be putting effort into developing even more new kinds of machines in the future.
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