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Energy-saving Technology in All-electric Injection Molding Machine

@K i A

Tadashi MIZUHARA
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All-electric Injection Molding Machine SE-EV
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An injection molding machine is essential in the
industries of electrical apparatus, food and automobile
because it can produce large amount of plastic
products at a low price. At first, the hydraulic type
was a mainstream injection molding machine. Due to
a current wave of energy-saving, however, about 80 %
of the molding machines that are being produced in
Japan are all-electric type of machine. SE-EV series,
which was released in 2011, has successfully reduced
power consumption by realizing high efficiency of the
drive unit, and also accomplished much improvement
of its control. This improved controller has yielded top
efficiency of SHI's original molding process “Zero-
molding” and realized low pressure and force of mold
clamping, which has resulted in a 25% reduction of
power consumption in comparison with a conventional
machine. This paper reports on our continuous efforts
to this day to develop the all-electric injection molding
machine, which has led to realization of energy-saving.
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Injection molding machine
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Injection molding process
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Direct drive mechanism
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Hybrid Hydraulic Excavator SH200HB-6
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In recent years, energy-saving technology and hybrid
technology, which can be adopted to hydraulic
excavators, have received attention because of the
global warning and the depletion of the fossil fuel.
Due to the fact that there has been trade-off between
improvement of the productivity and of the fuel
efficiency, it has been very difficult to develop a hybrid
hydraulic excavator that can meet such demands.
This paper reports on the development of the Hybrid
Hydraulic Excavator SH200HB-6 (hereinafter referred
to as “this product”), which has achieved the
compatibility of its high productivity and fuel efficiency
by integrating hydraulic technology with electric
one and by making improvement based on data
accumulated from operation of the Hybrid Hydraulic
Excavator SH200HB-5LM (hereinafter referred to as
“HB Lifting Magnet Model” ) that was released in
2009. This product is named “The Active Hybrid
Excavator”, since it is a hybrid hydraulic excavator
with improved productivity.
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Development of IE 3 Premium Efficiency Motor
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1.5kW IE 3 premium efficiency motor
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In the context of developing countermeasure
technology against global warming, it has been
decided that the premium efficiency regulations
(IE3) for industrial motors would be implemented in
Japan starting from April, 2015. To respond to that
implementation, SHI is currently developing IE3 motors
with the efforts to reduce their motor energy loss by
30% or more in comparison with the existing ones so
that IE3 efficiency standard would be met. There are
various challenges such as the adaptability to a wide
range of power-supply voltage levels and downsizing
to commercialize the products. We examined if these
challenges can be met by employing Taguchi method,
one of quality engineering methods, along with
traditional optimization method. The employed method
allowed us to assign the control factors as the design
parameters and the error factor as the disturbance
to an orthogonal table. We created a factorial effect
chart by using calculation results from various
combinations of the designs according to the chart,
and achieved the optimal design by extracting the
factors that demonstrated high improvement effects
and by gauging their degrees. The verification test was
implemented by using the obtained design result, and
it was confirmed that the aimed specifications were
met and the design can be applied to actual products.
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Experimental results of trial motor
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FIES (%) 91.8 92.5 92.1 92.7
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Development of Large Power Invertor AS-300 Series
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Comparison of between conventional &
developed products regarding attachment
area

(90kw 6set)

Example of control panel configuration

Torque linearity of vector control

TE R BRI BTSRRI 10 ‘ ‘
10 bt —a 150% [ L2 R (i)
@ —10 @ —-10 = ——100% b L& 35 (FiIy)
zn N % \vA = —— —m—100% I b2 35 (R AR
& —10 v E 10 \f ¥ o5l .
—50 —50 | S \ \ 1
—60 —60 -t \/4
®  H——
) >
0 0 éo —‘T:j;;t:4
® \ ® N ~
2 3 N 2
s —90 g —90 #
2 2 \
Ay Ay
~180 —180 -5
1.0E+02 1.0E+03 1.0E+04 1.0E+05 1.0E+02 1.0E+03 1.0E+04 1.0E+05 0 20 40 60 80
Frequency (Hz) Frequency (Hz) .
VT by x 7 I N B TR Jifip B (Hz)
=3 AS-300 ) —X HME/N—KY 1z 7ERFEORE ms Y YL ANY MIVEEE bV HARE

Effect of original hardware current control
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Actual torque output error of sensorless vector control
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PET Preform All-electric Injection Molding Machine SP500E
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Aims of development
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Power consumption comparison
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Development of High Performance Steam Turbine with Interacted Shroud Type Blade

@ T K =T

Norihiko IDE

RiHfo -

High performance turbine rotor
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Interacted shroud type blade
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High Performance Steam Turbine with Interacted Shroud Type Blade
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Reach Forklift Truck
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Development for Observation Equipment of HISAKI Satellite
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Spectroscopic planet observatory [HISAKI]
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B EICHTIU £

1 FZAHZ

BESEENEE [0& %] (SPRINT-A)E, MORfTERE
NFHIARZE 2 B 7 b8k (JAXA) 320134E9 H 14 HIZ PN &3
PHMBFT» S 4 Foarayy Mo DITH BiF7h
BRERETH 5, [0 ] 13, HAYOZBEBUEHD
FHYEFETH D, ZOHMNTEE, KEb L UKRE &%
A EUV) TEIT 2 Z L Th 5, HEREIEED AR & X
R & DM EARFIC & % KZGE IO I s &K OAR R Ot
BA X ORI A0S A + v At e LT 5 X< g0
BHETD, 77X BED T AT — OHER - RO

©JAXA

The Spectroscopic Planet Observatory for Recognition
of Interaction of Atmosphere "HISAKI" (SPRINT-A)
is a small scientific satellite on board which Japan
Aerospace Agency (JAXA) launched by Epsilon Launch
Vehicle on September 14, 2014. Sumitomo Heavy
Industries, Ltd. (SHI) developed an on-board experiment
unit that performs scientific observations. The unit
comprises the primary mirror set on the bottom of the unit
and the extreme ultraviolet spectroscopy on the top,
into which the primary mirror reflects light to perform
spectroscopic observation. Due to the fact that the
temperature difference between the surface exposed
to the sunlight and the one not exposed can be 100
degree Celsius or more in space, its support structure
would suffer uneven thermal deformation, which causes
a misalignment of the optical axis of the telescope.
To solve this problem, SHI employed thermal control
technology and used composite material with a low
coefficient of thermal expansion so that the deviation
of the optical axis can be kept to a minimum. By
this method, SHI has successfully met the required
specifications for positioning accuracy of the primary
mirror against the detector, that is =0.2 mm.
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