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Overview of the Core Technologies
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SEI has been developing and modifying our products for the electronics
market, by utilizing our core technologies such as polymer technologies
including electron beam irradiation and material formulation, as well as metal
technologies including alloying and composite such as plating and cladding.
The details are explained in the following slides.

If you have any technical issues that could be solved by our technologies,
please feel free to contact us.

comiromo Contact: iipt@info.sei.co.jp
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What is Electron Beam Irradiation?

B Applying electron beam irradiation on polymers such as polyethylene causes three reactions

including cross-linking, decomposition, and grafting. SEI has developed various products by using
cross-linking or grafting.

B Cross-linking is chemical reaction that creates intermolecular bonds. This attains characteristics

such as heat-resistance, oil and chemical resistances, mechanical strength, and shape memory
effect.

B Decomposition of polymer chains also occurs at the same time. In case cross-linking exceeds
decomposition, cross-linking effect can be utilized.

B Grafting is chemical reaction that adds new characteristics to polymer by bonding molecules
which have different functions such as frame-retardancy, to the trunk of the polymer.

B The principle of electron beam irradiation is the same as that of CRT television and it is safe as

the irradiation is completely suspended by power-off. Irradiated products are chemically stable
and have been used for many years.

Three Reactions through Irradiation Irradiation Process
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Benefits of Electron Beam Irradiation

The following characteristics are able to be enhanced
or added to “Finished Products”. -

’ Enhance characteristics of polymers |

I Heat- Mechanical I Oil & Chemical
resistance Strength Resistances

Add new characteristics to polymers |

I Flame- Shape Memory
retardancy Effect

Varieties of polymers are able to be cross-linked ‘

IPonoIefin Rubber I Polyamide I Polyester
IPonurethane IFIuoropolymer I Silicone I PVC
‘ELECTRIC
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Heat-resistance

Elastic Modulus

Applications of Electron Beam Irradiation
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Material Formulation Technology

— Formulation Technology —
Theoretical Study, Not Enough
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Synergetic Effects through Huge

Data, Based on Experimental Results

Mixin ow-how

- Polymers

- Effective Additive and Fillers

Flame-retardancy, Heat-resistance, Abrasion
resistance, Adhesion, etc.

Heat aging resistant
(Anti-oxidation) Technology

Polymer Heat, light etc.

~R-H / _ Radical chain
. - 0, X “~[initiation inhibitor
Peroxide v
decomposer ~RO* + ~ROO" | Radical ]
AN % ,,', scavenger
\, -’ U4
~ROOH v /
] ~r- /

‘/
X T~/ .| N

Know-how to suspend oxidization in the
most effective way

~RH | N roo. &~ Oxidation Cycle

Flame-retardant Technology
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Polymer Alloy Technology

—| What is “Polymer Alloy”?[

% Fine dispersion
technology to mix
mutually immiscible
polymers

* Create new material
with merits of both
polymers

Polymer A

Slmple blend l l Polymer Alloy

Phase Separation

Polymer B
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Benefits

Adhesion

Greater peeling strength
Better adhesion to multiple
materials

Mechanical Strength
Rigidity and impact resistance
Flexibility and abrasion
resistance

Water proof, heat-shrinkable tubing for harnessing wires

Hot-melt Adhesive

PVC Wire PE Wire

Outer Jacket of Heat-
shrinkable Tubing
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Polymer Nano-composite Technology

_| What is “Nano-composite”? BenEfl_tS
Mechanical Strength
V. ~~ , Polymer Greater tensile strength
; /A/ Better flexural rigidity
4 y Adhesive Property
- 4 Low flow rate @ elevated
7 . temperature, after installation
Filler in a Nanometer Size ] i
High flow rate during heat-
chrinking

Water proof, heat-shrinkable tubing for harnessing wires

Vertical testing in thermostatic Nano-composite
chamber (150°C, 24Hours) -
Hot-melt Adhesive Adhesive
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Hot-melt Adhesive ' Adhesive o ]
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Metal Technologies and Applications

Conductor Al alloy wire for power lines
. . : , Composite metal wire
Cu alloy wire for medical equipment

for spark plug

S,

Ni alloy/Cu
-High oxidation resistance
-High thermal conductivity

Alloy design &
super fine wire _
Al alloy wire

for automobile

Oxygen free Cu wire \ xqzm
Cu |re for coil \'\5& N

o Al alloy fo bicycle
Cu wire for

¢
power lines '

= 1 Al wire for power |

Fine wire
continuous
casting

Continuous
casting & rolling
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Metal Technologies

~ Improvement of characteristics by alloying, and
“addition of functions by composite

| Alloying |

- Improvement of characteristics

I Electrical conductivity =~ change in electrical I Heat-resistance I Corrosion

Mechanical property resistance resistance
Composite |
-l Addition of functions

I Electrical Weight I Solderability I oD I Enlarging
conductivity reduction resistance surface area

SUMITOMO
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Alloying Technology

Ni Alloy Wire (SSNi™)

SSNi™ possesses higher oxidation resistance and stabler
electrical property at high temperature than pure nickel
due to the intermetallic compound precipitations.
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Comparison of yield strength and electric resistance
change at high temperature between SSNi™ and Ni
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SSNi™ : Sumitomo Super Nickel

High Strength Cu Alloy
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Application for medical equipment cable

Central Conductor :
Cu-Ag Alloy Wire (Dia. 16 pm)

0.31 mm

Dielectric insulator : PFA Jacket : PFA

Metallic Shield :
Cu-Ag Alloy Wire (Dia. 21 pm)
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Composite Technologies
Composite by cladding

Cladding is a technology to fit metal layer on another metal mechanically.
SEI produces composite wire by unique cladding technology.

Cu clad Al (CCA) : Core material is light and high strength Al alloy and outer layer is
copper. Specific gravity is about half of Cu.

Light Electrical - C i
Cu clad Al (CCA) Weight  Conductivity  S9Uerebity  pegieorccy
Cu layer Cu/Al
y Composite O © © %
Al Alloy Al Alloy © JAN X O
Cu Alloy X © ©) YA

* Corrosion resistance can be improved by processing terminal cross section.

Composite by plating

SEI produces composite material by covering metal on another metal by

unique plating technology. Ni Plated Cu Composite Wire
Heat- . Heat- Electrical Solderability Corrosion
Light weight . High frequency Resistance  Conductivity Resistance
conductor resistant  conductor .
conductor Ni/Cu O o o O
Plating
@ Ni Alloy © X O O
« Sn Ni Ag Cu Alloy X O ©) AN
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Plating Technology

Improving material characteristics, adding new functions,
making microstructure and plating on various materials

Improve material characteristics |

Corrosion
resistance

Add new functions ‘

Electromagnetic Magnetic

duction of Electrical I Bondability shield property

contact resistance *.Conductivity

| Microstructure |

2 : Ultra small
Fine Pitch FPC
I part IPorous metal

| Various materials |

Alloyed i .Er::‘"'lt”t‘?a'n
material INSu a'|o
material
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“Application of plating” to porous metal, Celmet™

T corrosion resista ® Fuel cell current collector
gh heat-resistancg ® Catalyst support filter
m Alloy NiCr Celmet™

a1 e i technology  NiSn Celmet™(*u/p)

core technology H:\S/\?(égl(;fég?f;;g/D)

Large surface arca

I o KL e
ore technologyj &\Fﬁf’@}éf} = mDispersive plating Catalyst support

Plating

‘0‘,\{{ S %4 ¢ W Surface modification | Large surface area Celmet”

Heat treatment %_-{?;Q&* y=#% 28! m Surface miniaturization (*U/0) )
Electrochemical } '}d,:fi;f.-,_s : Catalyst support Celmet
avaluation AL =SB S . (*U/D)
® Alkaline water electrolysis
electrode
Olge[allol=lClouge]\%it=h @ Salt electrolysis electrode
resistance Slocompatibilit
_ Al Celmet™ Corrosion resistance
u Non-water e u Molten Mechanical strenath
plating salt - -
plating NiTi Celmet

(*U/D)
® Medical material

® LIB current collector

o Ni metall Pydrideratte\'(“zlooz ® Capacitor current collector o Electrode material
L ol el (AR 2) Develop high functional Celmet that meets

® Filter ® Electromagnetic ;

® Catalyst Support  Shield customers’ needs

@ Mist generator ® Cushioning material 14 SUMITOMO ELECTRIC GROUP
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