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Products and Sale (Capacitor )
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Production Organization

Material Factory Assembly Factory

Kamioka works

|chihara works
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Haga works
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Applications of Aluminum Electrolytic Capacitors

|nverters Inverter for Train




Application Diagram

[Functions at initial stage of SW power supply]
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Application Diagram

[Functions at second stage of SW power supply]
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Construction of Aluminum Electrolytic Capacitors

I nsulation cap Terminal

Electrolytic Paper
Lead

Cathode Fail AN

AnodeFoil |+




Basic Structure

—| |4 C=e Sd ¢ =g o0
€ r Proportional dielectric constant
€ o Dielectric constant in a vacuum
/ g Distance between electrodes

Electrode area
Didectric

Electrolytic Paper

Aluminum Oxide Layer

Electrolyte

Anode Fall Cathode Foil




Manufacturing process

Material Factory

ceaine R~ LR
2. Anodization m w

7. Aging
-

Haga Factory(assembly) 2 Gl

3. Slitting

paper
4. Winding
9. Piece by piece check

10. Final inspection
5. Impregnation w w 11. Packaging shipment




Production of Anode Foils

o "51“""3' R
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Original
Foil




Etching

Processto expand a surface area of aluminum foil.
High purified aluminum foils
Taking away Basic oxide layer
Electrical treatment.
Treatment by aqueous chloride solutions Thus.

Original fail Pre-conditioning Etching by DC Chemical etching
Basic oxidelayer Basic oxidelayer Pit formation Pit expansion
5~10A removed

about 50 t0100 times surface area for low voltage type, about 10to
40timesfor high voltage type.



Anodization
Process to form the dielectric formation(Al,O,
Etched foilsare put into ammonium borate liquid.
L oading the voltage continuously
at around 100 to 200% rated voltage.

14A/V x500V
=7000A
=0.7um

21Um

Aluminum Aluminum Aluminum

Low voltage Middle voltage High voltage
(Sponge type) (pit type) (pit type)



Picture of Anodefoll by S.E.M.

_Cross section

Pit
Al AN

AIZOS




Picture of Anode oxide film by S.E.M.
i




Picture of Anodefoil by S.E.M.

for single anode Paper

for double anode

Electrolyte



Slitting
Aluminum foils and separator papersarecut ,
according to the capacitor element designs.




| mpregnation

Cathodefail
Electrolytic paper

2 -_—rl_-' 1 ¥ .'I __-Ii-! IT 0 : Mo, : .tl-.
Iron pot for |mpregnat|0n * 1 Electrolyte I l

Processto soak the element with electrolyte.




Assembly ()
After makingholeson lead
|nsulation cap are connected to lead .

Assembly machine

.-IJ-_
|




Assembly(2)

The element Is put into aluminum case.
Thebrim of caseiscurled to seal.
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ing machine e



*~ & Aging machine
Processto repair the formation damaged
by cutting foil and winding folil.




Windin Cathodefoil  Anode foil

i j .o
C e

 Electrolytic papersareinserted between anode foils and cathode foils.

* They arewound in a cylindrical shape.
 Aluminum lead are connected to the el ement.



Sleeving
Processto print the product name,

item code and lot number on the cover.
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Plece by piece Inspection

Electrical characteristic and appear ances are examined piece by piece.



Packaging

* The products are packaged.
» Appearances ar e examined.
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Final inspection
Sampling inspection befor e shipment




Finished roductsrea_ly for shipment.






