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Research and Development

Showa Denko and its Group companies are promoting R&D in line 
with the medium-term consolidated business plan “PEGASUS,” 
allocating resources preferentially to the two business domains 
of “Energy/Environment” and “Electronics.” We are pursuing our 
strategy of promoting the interconnection of inorganic, metal, and 
organic chemical technologies, while attaching great importance 
to marketing activities.  

Creation of Society in which Affluence and Sustainability are Harmonized
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Values to be provided:
• Up resource efficiency

• Unconventional energy 

• Less environmental impact

• Recycling resources

• Accumulation of information

We changed our R&D organization in January 

2013, assembling technical experts for specific 

areas at the Business Development Center. 

The center consists of two laboratories that 

cover wide areas ranging from application 

technologies for existing businesses to next-

generation R&D themes (Institute for Polymers 

and Chemicals, and Institute for Advanced and 

Core Technology), technical assistance centers 

serving all business segments (Analysis & 

Physical Properties Center, and Safety Evaluation Center) and 

projects for commercialization (Power-Device SiC Epitaxial Wafer 

Project, and Green Innovation Project). In areas where R&D and 

production need to be integrated owing to the specific culture 

of business, development departments at plants perform R&D 

Changes in R&D Organization

functions. The new R&D organization is starting to bear fruit.  

Showa Denko and its Group companies invested ¥20,435 

million (US$194 million) in R&D in 2013. A breakdown by 

segment of R&D efforts and investments during the year  

is as follows:

Institute for
Polymers and

Chemicals

Development
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at plants

Institute for
Advanced and

Core Technology

Green
Innovation Project

Power-device
SiC Epi-wafter Project

Nano Carbon • Thin Film • CatalystsAluminum • HD Media • LIB Materials

Development in area
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Strengthen existing businesses

Growth & New growth sectors
(Electronics/Energy & Environment)
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Research and Development (cont.)

Petrochemicals
In this segment, we made much progress in the 

development of heat-resistant transparent film 

SHORAYALTM (based on our spectacle lens technology), utilizing 

our pilot plant and developing markets centering on mobile 

display materials applications. We started commercial shipments 

of the product, which has good optical properties comparable to 

glass, and a smooth feel. The Petrochemicals segment invested 

¥1,026 million in R&D in 2013.

Chemicals
Regarding photofunctional materials that support the 

production of high-performance LCDs, we worked to 

develop markets for multifunctional-thiol-based compounds for 

addition to photo-curing resins as well as photo polymerization 

initiators. We are developing many new applications for 

multifunctional-thiol-based compounds as additives in 

industrial resin compositions. We are developing organic 

intermediates, utilizing our proprietary materials and strengths 

in precision organic synthesis technology. As for base materials 

for cosmetics, in addition to high-performance vitamin C 

derivative ApprecierTM, we are making preparations for launching 

various new compounds, including methyl hesperidin.  

In the area of LIB-related materials, we started volume 

production of “Polysol TM LB Series” water-based anode binder.  

The product provides such advantages as low electrical 

resistance, good temperature characteristics, and good adhesion 

to anode collectors, thereby contributing toward extending the 

life and increasing the capacity of LIBs. The Chemicals segment’s 

R&D investment amounted to ¥2,276 million in 2013. 

Electronics
We are producing HD media with higher performance 

using perpendicular magnetic recording (PMR) 

technology, which we commercialized for the first time in the 

world. At the same time, we are developing shingled write 

magnetic recording media, the next-generation technology 

that will further increase recording density, as well as thermal 

assist recording and bit-patterned media technologies. We are 

making preparations for commercialization of these new media 

products. Using PMR technology, we are making commercial 

shipments of 2.5-inch and 3.5-inch HD media with recording 

capacity of 670 gigabytes and 1 terabyte per disk, respectively, 

which represented the highest recording capacity for those sizes 

in December 2013.

 Regarding components for plant growth facilities, we are 

supplying proprietary LED chips that emit very bright red light 

with a wavelength of 660nm, the optimum light for accelerating 

the growth of plants. We are working to expand the business 

by offering lighting equipment containing the said LED chips, 

cultivation racks, carbon dioxide, and heat insulating panels 

produced within the Group. Furthermore, in cooperation with 

Yamaguchi University, we are licensing a high-speed plant 

cultivation technology, the Shigyo method, which helps improve 

the quality of crop plants and increase the amount of harvest. 

The system, combining technologies described above, has been 

adopted by several LED-based plant growth facilities, including 

the one at Kawauchi Village, Fukushima Prefecture, which was 

completed in 2013. The Electronics segment invested ¥4,651 

million in R&D in 2013.

 

SHORAYALTM

Cultivation of vegetables using an LED light source  
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Inorganics
Based on our strengths in nanoparticle technology, 

we developed a visible-light-responsive photocatalyst 

for antibacterial/antiviral agents with improved levels of indoor 

activity. We are now developing its applications in end products. 

The Inorganics segment spent ¥261 million on R&D in 2013.

 

Aluminum
We are developing light, strong, and high-performance 

materials, parts, and products to meet market needs 

while conducting research on basic technologies pertaining to 

their production. Using our accumulated materials-evaluation 

technology, we developed an aluminum-based sensor that 

enables the detection of a bed-user’s movements, such as 

leaving the bed. France Bed Co., Ltd. has adopted this sensor 

system in its hospital beds. 

We are improving our die technology for extrusion, forging, 

drawing, and press working; our process technologies for 

purification, fabrication, and bonding; as well as our simulation 

technology for structural and hot fluid studies. The Aluminum 

segment’s R&D investment amounted to ¥1,928 million in 2013. 

Others
In the area of advanced battery materials, we are 

continuing to develop and market materials and 

components that will ensure sufficient capacity, output, life, and 

low electrical resistance in LIBs for electric vehicles and mobile 

devices, including smartphones. We are providing such solutions 

as SCMGTM graphite anode material, high-capacity Si-graphite 

composite anode material, VGCF TM carbon nanotube, and  

SDX TM carbon-coated aluminum foil.

Regarding printed electronics, we developed printable 

silver nanowire ink jointly with Osaka University. The product 

enables free formation of patterns through printing. We are 

developing its applications, including transparent conductive 

film. Furthermore, we are developing fuel cell catalysts that will 

display high levels of activation with a lower platinum content, 

when compared with conventional catalysts.

We are also developing filler materials with high heat 

dissipation and electrical insulation properties to be used in 

compact and high-performance electronic and power devices.  

R&D expenditures in 2013 in the Others segment, including 

common activities, totaled ¥10,293 million.

LIB-packaging aluminum laminated 
film production line

SHOTICTM: aluminum forged products
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Research and Development (cont.)

Launch of Six-Inch SiC Epitaxial Wafers for Power Devices 
In October 2013, we began commercial shipments of silicon carbide (SiC) epitaxial wafers with 

a diameter of six inches—the largest size currently available on the world market—for use in 

power devices. As the commercial production of six-inch SiC epitaxial wafers will help reduce 

power-device production costs, SiC power devices are expected to be increasingly used in electric 

vehicles, in addition to existing applications such as power sources of servers for data centers and 

subway railcars. We also started selling a new grade of four-inch SiC epitaxial wafers with fewer 

crystal defects and higher uniformity. Following the expansion of product lines, we will continue 

our efforts to improve quality and increase production capacity. We are planning to increase our 

SiC epitaxial wafer production capacity from 1,500 units a month (in terms of four-inch wafers) at 

present, to 2,500 units a month by the middle of 2014. 

Development of Dy-Free Magnetic Alloy for Factory Automation 
We developed and started commercial production of a new grade of neodymium-based magnetic 

alloy for factory automation (FA) applications, which alloy does not contain dysprosium (element 

symbol: Dy) but gives the same performance as conventional products. As the magnetic force of 

magnets declines in proportion to the rise in temperature, Dy is usually added to neodymium-

based magnets to increase heat resistance. In addition to Dy-free magnetic alloys for HDD voice 

coil motor and wind-power generation motor 

applications, we developed a new Dy-free magnetic 

alloy for FA applications, in which higher levels of 

Dy is usually added. The new technology will enable 

us to further reduce the levels of added Dy for 

more demanding applications such as electrically-

assisted power steering and motors for electric 

vehicles.  Based on the new technology, we are 

working to further reduce the levels of added Dy. 

Neodymium-based magnets

SiC epitaxial wafers

*Generation/transmission of electricity

Timeline for Launch of SiC devices
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