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The cathode/anode materials are 
measured in proper amounts 
and mixed into pastes.

Rolls of electrode material and 
separator  are cut  into the 
appropriate size.

Separators are sandwiched 
between the anode and cathode 
elements and wound.

The wound elements are 
pressed.

The terminals (TAB) and insulating 
plates are joined for power input 
and output.

The wound body is 
inserted into the cell 
case.

The cell case and lid 
are laser-welded.

Electrolyte is injected 
into the battery.

The filler plug is welded 
to completely seal the 
battery cell.

The electrode material is uniformly applied to the metal foil. 
It is speed dried by hot air and moisture is evaporated. 
The electrode is rolled with a roller to enhance density.

The fully charged battery cell is left at 
a predetermined temperature for a 
fixed period.

The battery is activated by repeatedly 
charging and discharging.

Various performances as a product are 
determined.

Battery cells are stacked and sealed in 
the case.

T h e  p o s i t i v e  a n d  n e g a t i v e  
electrode plates are punched into a 
predetermined size with a mold.

The electrode and separator 
are alternately stacked with 
high speed and high-precision.

The connection terminals 
(TAB) are joined for power 
input and output.

The electrode laminate is 
wrapped with exterior coating.

Heat is applied to adhere 
the 3 sides of the cell.

Electrolyte is injected 
into the battery.

The generated gas is removed, 
and heat is applied to seal the 
battery cell.
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Rechargeable battery manufacturing process
Each manufacturing process in the manufacture of rechargeable batteries requires support for a variety 
of environments, such as dust/explosion-proof/vacuum/ultra-dry and material restrictions.
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Make Progress!!

SeriesP4

Places used with high frequency or 
where high durability is required

Refer to HP Series 
General Catalog
 (catalog No.CC-1421A)

Contributes to "Stable operation" and "Long service                life components" for equipment that never stops.
With the progress of rechargeable and next-generation battery development, we have responded to the 

demand for components with improved dry environmental performance.  Our products are compatible with 

the production stability of the manufacturing process and consistently meet the needs of 

rechargeable battery manufacturing, from electrode production to packaging.

Series Zoning
Compatible models are available in 2 grades (P4 Series, P40 Series) according to the atmosphere and installation 
location of the device.

Zone above but removed 
from the workpiece

B ZONE

Zone below the workpiece

ZONEC

A ZONE

Zone immediately above and 
close to the workpiece

Restrict materials for component parts.
Restricts the use of materials and surface treatments inappropriate for the rechargeable 
battery manufacturing process.

Long service life even in -70°C dew point environments
Adopted grease compatible with ultra-dry environments. Retains the smooth 
operation of the sliding part for long periods, even in dry environments.

Suppresses dust generation of metal wear powder
Equipped with a local exhaust function (vacuum treatment port). Prevents 
contamination of the electrodes or cell by not leaking the metal wear powder outside.

Material restrictions

Stable operation

Cu Zn Ni
Limited copper 

material
Limited 

zinc material
Limited nickel-based 

material
Limited zinc 

plating
Limited electrolytic 

nickel plating

ENi

Fights dust and its generation

Dry environment

EZu

Contributing to a system that never stops
Uses a special grease that supports low dew points and high frequency use. 
Contributes to stable operation of equipment.

Change in tact time Change in starting pressure

Operational cycle

Operating time

Standard cylinder

P4 Series

Operational cycle

Starting pressure

Standard cylinder

P4 Series
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EZn

EZn-P42 Series

-P40 Series

Compatible with rechargeable battery manufacturing processes
Contributes to the needs of all types of rechargeable batteries and next-generation battery manufacturing processes.

-P4 Series
Material limitations for the flow path part/sliding part * �Trace amounts present in the 

alloy are excluded.

The use of copper, zinc, and nickel-based materials and electrolytic nickel plating is limited in the construction of the flow path part and sliding part.

Same mounting size as standard

	Cylinder
(1) Copper-based bearing 
     → Cast iron-based bearing
(2) SUS screw
(3) SUS plate

	Electric actuator
We offer a wide range of motor-equipped (stepping motor) and motorless (servo 
motor/stepping motor) variations.

	Pneumatic valves
(1) SUS fitting

	 Regulator
(1) Exhaust port

(1)

(2)

(3)

(1)

(1)

Cu Zn Ni EZn ENi

Material limitations for all parts * Electrical components (coil, circuit, wiring section, etc.) are excluded.
* Trace amounts present in the alloy are excluded.

The use of copper, zinc, and nickel-based materials, zinc plating, and electrolytic nickel plating is limited in the 
construction of all parts.

Same mounting size as standard

Same mounting size as standard

	Cylinder
(1) Electroless Ni plating

	Pneumatic valves
(1) SUS screw
(2) SUS fitting
 Electric circuit unit IP65*

*��D-sub-connector specifications are IP40.

	 Regulator
(1) Exhaust port
(2) Electroless Ni plating

(1)

(2)

(3)

(1)
(2)

(1)

Cu Zn Ni ENi

1/5 or less dust generation rate achieved
* Our standard cylinder comparison

Local exhaust function (vacuum treatment port) is added to P40 specifications. Prevents metal powder from contaminating 
the electrode and cell, and reduces product failure of rechargeable batteries. In addition, SUS is used in piston rods.

	Cylinder
(1) Vacuum treatment
*�Dimensions differs from standard. (1)

Cu Zn Ni ENi

	Test method
The cylinder is operated in a 
clean box, and dust generation 
rate is measured.

	Test conditions
Supply pressure 0.5 MPa
Cylinder speed 200 mm/s
Frequency 30cpm
Load No load

Particle counterVacuum generator

0.3 μm
Submicron filter

Gas filter Clean box

Sample 
cylinder

Electrolyte proof specifications

Improved environmental resistance with raydent equivalent processing. 
 (1) Standard        (2) Anti-rust treated

Low contamination specifications

(1) Counters dust generation

EZnCu Zn Ni ENi

(1)
(1)

(2)
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For more information about the -P41 Series, please contact our sales department.

Motorless specifications

Motor specification

Motorless specifications
Class 100 or equivalent with vacuum treatment port.

Motor specification

(2)

(1)

(1)
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Compact cylinder Super heatless dryer

Precision regulator

Valve for high vacuum

Speed controller with 
adjusting dial Speed controller, elbow Fitting, tube 2, 3-port solenoid valve 

for dry air

High polymer 
membrane air dryer

Electro-pneumatic 
regulator

Air operated valve for 
chemical liquids

Super dryer (High polymer 
membrane air dryer)

Pressure

Clean cylinder valve

Nitrogen Gas 
Extraction Unit

Digital pressure 
sensor

Air operated ball valve

Medium main line 
filter

Compact flow rate 
sensor

Diaphragm cylinder valve

 Air filter

With spool position detection
Residual pressure exhaust valveTable rotary actuator

Precise suction plate

Suction pad Vacuum ejector Vacuum filter Vacuum regulator

Guided cylinder

Linear Slide Hand

Fine buffer

Electric actuator

Rodless cylinder

Parallel hand

Air bearing actuator

Compact cylinder

Compact wide parallel 
hand

Cylinder switch

Twin rod cylinder

Ultra thin parallel hand

Pilot operated  
3, 5-port valve

Direct acting  
3-port valve

Linear slide cylinder 
Standard model

SSD2 Series SHD Series

RP/RPE Series

AVB Series

DSC Series SC3F Series AB/ADK-Z Series

SU Series

EVD/EVR Series

AMD 
Part 3R Series

SD Series

G40D/G41D/
G49D/G50D Series

LAD Series

NS Series

PPX Series

CHB/CHG Series

AF2 Series

FSM3 Series

NAD Series

F3000 Series

SNS SeriesGRC Series

PVP Series

VSP Series VSX/VSXM Series  VSFU Series VRA2000 Series

STG Series

LSH Series

FBU2 Series

EBS-L/G, EBR-L/G, EKS-L Series

SRL3 Series

LHAG Series

LBC Series

SMG Series

HMF Series

STR2 Series

HLD Series

4G Series 3QR Series

LCR Series

Compatible with rechargeable battery manufacturing processes

Electric actuator

ETS/ECS Series

Compatible with more than 100 models
A line-up that can contribute to the evolving  

rechargeable battery manufacturing processes




