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 WARNING — USER RESPONSIBILITY

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS DESCRIBED HEREIN OR 

RELATED ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.
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Parker Hannifin
The global leader in motion and control technologies

A world class player on a local stage

Global Product Design

Parker Hannifin has more than 

40 years experience in the design 

and manufacturing of drives, 

controls, motors and mechanical 

products.  With dedicated global 

product development teams, 

Parker draws on industry-leading 

technological leadership and 

experience from engineering teams 

in Europe, North America and Asia.

Local Application Expertise

Parker has local engineering 

resources committed to adapting 

and applying our current products 

and technologies to best fit our 

customers’ needs. 

Manufacturing to Meet  

Our Customers’ Needs

Parker is committed to meeting the 

increasing service demands that 

our customers require to succeed 

in the global industrial market.  

Parker’s manufacturing teams 

seek continuous improvement 

through the implementation of 

lean manufacturing methods 

throughout the process. We 

measure ourselves on meeting our 

customers’ expectations of quality 

and delivery, not just our own. In 

order to meet these expectations, 

Parker operates and continues to 

invest in our manufacturing facilities 

in Europe, North America and Asia.  

Electromechanical 

Worldwide Manufacturing 

Locations

Europe

Littlehampton, United Kingdom

Dijon, France

Offenburg, Germany

Filderstadt, Germany

Milan, Italy

Asia

Wuxi, China

Chennai, India

North America

Rohnert Park, California

Irwin, Pennsylvania

Charlotte, North Carolina

New Ulm, Minnesota

 Electromechanical Manufacturing

 Parker Sales Offices 

 Distributors

Local Manufacturing  

and Support in Europe

Parker provides sales assistance 

and local technical support through 

a network of dedicated sales 

teams and authorized technical 

distributors throughout Europe. 

For contact information, please 

refer to the Sales Offices on the 

back cover of this document or visit 

www.parker.com

Offenburg, Germany

Littlehampton, UK

Milan, Italy

Dijon, France
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ETH Electric Cylinder
www.parkermotion.com/eth

High Force Electric Thrust Cylinder - ETH
Overview

Description

The ETH electr  cylinder closes the gap between 

pneumatic and hydraulic actuators; it is suitable to 

replace those in many applications and simultaneously 

increase the reliability of the production process. Taking 

the costs for air and oil into consideration, you will find 

that in most cases an electromechanical system such 

as the ETH electr  cylinder offers the more economical 

solution. Combined with a wide choice of accessories, 

it offers many possibilities in a wide variety of fields.

Typical areas of application

Features

ic

Technical Characteristics - Overview

Type ETH Electric Cylinder

Frame sizes

Screw lead

Stroke

Traction/thrust force

Speed

Acceleration 2

Equivalent dynamic 

axial force at a lifetime 

of 2500 km

Efficiency

Repeatability

Protection classes

Drive

Directives

Classification

We also offer customized solutions:
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Parker High Force Elec  Thrust Cylinder

ETH IP54 (Standard)

ETH IP65

ETH - Electric Cylinder
Overview
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ETH - Electric Thrust Cylinder
Overview

Product Design

Permanent magnet

Ballscrew

Toothed belt transmission

Belt tensioning device

Piston Rod Support Bearing & 

Protection

Screw Support Bearing (motor end)

Screw support bearing (front 

end)
Piston Rod Anti-rotation Guidance

Sensors

Easy Lubrication Port

Extruded cylinder body



ETH - Electric Cylinder
Technical Features

Technical Data apply under normal conditions and only for the individual operating and load modes. In the case of compound 

loads, it is necessary to verify in accordance with normal physical laws and technical standards whether individual ratings 

should be reduced. In case of doubt please contact Parker.

Cylinder size 

 type

ETH100 ETH1253)

Travels, speeds and accelerations

122

2

Forces

Max. transmissible torque / force constant

Weight

21

Mass moments of inertia
2

2

2

Accuracy: Bidirectional Repeatability (ISO230-2)

Efficiency

Ambient conditions



ETH - Electric Cylinder
Step by Step Selection Process

Step by Step Selection Process

Step Application data Selection With the aid of ...

1

2

9

11

12

Automated dimensioning with the help of the "EL Sizing Tool"
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mext

FG,ext

Fx,ext

Ffr,ext

mKs

FG,Ks

x
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z

v

mKse

FG,Kse

Fx,j

ETH Electric Cylinder
Calculating Required Axial Force

Calculating Required Axial Force

Service loading

Calculation of axial forces

Formula symbols (Formula 1-2)

F
F
F
F
F
F

2

�
F

F
Index "j" for the individual segments of the application cycle

Cylinder rod extending:

Cylinder rod retracting:

Formula 1

Formula 2

Fx,a,j = Fx,ext + Ffr,ext + (mext + mKse + mKs,0 + mKs,Stroke Stroke K,j + sin��  m
s2

Fx,e,j = Fx,ext - Ffr,ext + (mext + mKse + mKs,0 + mKs,Stroke Stroke K,j + sin��  m
s2

Sample calculation:

- ETH050
Vertical mounting

- Stroke = 500 mm = 0.5 m
- Pitch = 5 mm
- Rod End: External thread
- Trapezoidal velocity course
- Acceleration aK = 4 m/s²
- mext = 150 kg
- Fx,ext = 1000 N
- mKse = 0.15 kg
- mKs,0 = 0.15 kg
- mKs,Stroke = 1.85 kg/m
- Alignment a���������-90°
- External friction force = 30 N

Thrust rod moving forth: Mass is moved downwards
Load case: Acceleration

N
s
m

s
mm

m
kgkgkgkgNNF ax 15181,9)90sin(45,085,115,015,0150301000 221,, ��

�
�

�
	

 ��
���

�
�

�
	

 �������

Load case: Constant Velocity

N
s
m

s
mm

m
kgkgkgkgNNF ax 45481,9)90sin(05,085,115,015,0150301000 222,, 
��

�
�

�
	

 ��
���

�
�

�
	

 �������

Load case: Deceleration

N
s
m

s
mm

m
kgkgkgkgNNF ax 105881,9)90sin(45,085,115,015,0150301000 223,, 
��

�
�

�
	

 ��
�
��

�
�

�
	

 �������

Thrust rod moving back: Mass is moved upwards
Load case: Acceleration

N
s
m

s
mm

m
kgkgkgkgNNF ex 111881,9)90sin(45,085,115,015,0150301000 224,, 
��

�
�

�
	

 ��
�
��

�
�

�
	

 �����
�

Load case: Constant Velocity

N
s
m

s
mm

m
kgkgkgkgNNF ex 51481,9)90sin(05,085,115,015,0150301000 225,, 
��

�
�

�
	

 ��
���

�
�

�
	

 �����
�

Load case: Deceleration

N
s
m

s
mm

m
kgkgkgkgNNF ex 9181,9)90sin(45,085,115,015,0150301000 226,, ��

�
�

�
	

 ��
���

�
�

�
	

 �����
�

x y

z

Fx,ext = 1000 N

mK

mext =150 kg

Ffr,ext = 30 N

v Ve
lo

ci
ty

[m
/s

]

Time [s]

Trapezoidal 
Velocity course
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a M05: ETH032 & ETH050

b M05: ETH080

c M10: ETH032 & ETH050

d M10: ETH080

e M10: ETH100

f M16: ETH032

g M20: ETH050

h M20: ETH100

i M32: ETH080

j M10: ETH125

k M20: ETH125
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ETH - Electro Cylinder
Stroke, Usable Stroke and Safety Travel

Stroke, Usable Stroke and Safety Travel

Stroke:

Usable stroke:

Safety travel (S1 & S2):

Information: The safety travel taken from the diagram applies for one side. I.e. the diagram value must be multiplied by factor 2 in order to 

get the total safety travel. The diagram is based on the maximum screw acceleration / deceleration

Diagram

Calculation
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Ø10

LP

½ ∙ LP ½ ∙ LP

12

ETH - Electro Cylinder
Relubrication

Relubrication

L

Option 1: Central lubrication (standard)

Option 2...5: Middle lubrication via an opening in the profile
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MM,j = MB,j + ML,j

 (MM1
2  t1 + MM2

2  t2 + ...)2Meff = 
ttotal

1

ETH - Electro Cylinder
Motor and Gearbox Selection

Motor and Gearbox Selection

Drive torque calculation

acceleration torque

load torques

effective torque

Formula 5

Formula 6

Abbreviations used (formula 5-8)

M
J 2

J 2

�
i
�
JM

2

J 2

2

h

M
F
M
M

Force constant: "Technical Characteristics" see page 8. 

Index "j" for the individual segments of the application cycle

Formula 7

Formula 8

Motor dimensioning

only with gearbox

only with 

gearbox

10-3

�
��
�

 + JG + JM  
iG

2 � �G

1
 

�ETH

1

	
��



Ph

MB,j = (Ji/p,0 + Ji/p,Stroke  Stroke) �
6.28  aK,j

iG � ηG

1
  ML,j = 

Thrust force factor

Fx,a / e,j





























Note- For a full list of available motor options please contact
our applications engineering department at 800-245-6903.
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Aerospace
Key Markets
Aftermarket services 

Commercial transports

Engines

General & business aviation

Helicopters

Launch vehicles

Military aircraft

Missiles

Power generation 

Regional transports

Unmanned aerial vehicles

Key Products
Control systems & 
actuation products

Engine systems 
& components

Fluid conveyance systems
& components

Fluid metering, delivery 
& atomization devices

Fuel systems & components

Fuel tank inerting systems

Hydraulic systems 
& components

Thermal management

Wheels & brakes

Electromechanical
Key Markets
Aerospace

Factory automation

Life science & medical

Machine tools

Packaging machinery

Paper machinery

Plastics machinery & converting

Primary metals

Semiconductor & electronics

Textile

Wire & cable

Key Products
AC/DC drives & systems

Electric actuators, gantry robots 
& slides

Electrohydrostatic actuation systems

Electromechanical actuation systems

Human machine interface

Linear motors

Stepper motors, servo motors, 
drives & controls

Structural extrusions

Pneumatics
Key Markets
Aerospace

Conveyor & material handling

Factory automation

Life science & medical

Machine tools

Packaging machinery

Transportation & automotive

Key Products
Air preparation

Brass fittings & valves

Manifolds

Pneumatic accessories

Pneumatic actuators & grippers

Pneumatic valves & controls

Quick disconnects

Rotary actuators

Rubber & thermoplastic hose 
& couplings

Structural extrusions

Thermoplastic tubing & fittings

Vacuum generators, cups & sensors

Fluid & Gas Handling
Key Markets 

Aerial lift

Agriculture

Bulk chemical handling

Construction machinery

Food & beverage

Fuel & gas delivery

Industrial machinery

Life sciences 

Marine

Mining

Mobile

Oil & gas

Renewable energy

Transportation

Key Products 
Check valves 

Connectors for low pressure 

fluid conveyance

Deep sea umbilicals

Diagnostic equipment 

Hose couplings

Industrial hose

Mooring systems & 
power cables

PTFE hose & tubing 

Quick couplings

Rubber & thermoplastic hose 

Tube fittings & adapters

Tubing & plastic fittings

Hydraulics
Key Markets 
Aerial lift

Agriculture

Alternative energy

Construction machinery

Forestry

Industrial machinery

Machine tools

Marine

Material handling

Mining

Oil & gas

Power generation

Refuse vehicles

Renewable energy

Truck hydraulics

Turf equipment

Key Products 
Accumulators

Cartridge valves

Electrohydraulic actuators

Human machine interfaces

Hybrid drives

Hydraulic cylinders 

Hydraulic motors & pumps

Hydraulic systems

Hydraulic valves & controls

Hydrostatic steering

Integrated hydraulic circuits

Power take-offs 

Power units

Rotary actuators

Sensors

Process Control
Key Markets 
Alternative fuels

Biopharmaceuticals

Chemical & refining

Food & beverage

Marine & shipbuilding

Medical & dental

Microelectronics

Nuclear Power

Offshore oil exploration

Oil & gas

Pharmaceuticals

Power generation

Pulp & paper

Steel

Water/wastewater

Key Products
Analytical Instruments 

Analytical sample conditioning
products & systems

Chemical injection fittings
& valves

Fluoropolymer chemical
delivery fittings, valves 
& pumps

High purity gas delivery 
fittings, valves, regulators
& digital flow controllers

Industrial mass flow meters/
controllers

Permanent no-weld tube fittings

Precision industrial regulators
& flow controllers

Process control double 
block & bleeds

Process control fittings, valves, 

regulators & manifold valves

Sealing & Shielding
Key Markets 
Aerospace

Chemical processing

Consumer

Fluid power

General industrial

Information technology

Life sciences

Microelectronics

Military

Oil & gas

Power generation

Renewable energy

Telecommunications

Transportation

Key Products 
Dynamic seals

Elastomeric o-rings

Electro-medical instrument
design & assembly

EMI shielding

Extruded & precision-cut,
fabricated elastomeric seals

High temperature metal seals

Homogeneous & inserted
elastomeric shapes

Medical device fabrication 
& assembly

Metal & plastic retained
composite seals

Shielded optical windows

Silicone tubing & extrusions

Thermal management

Vibration dampening

Parker’s Motion & Control Technologies

At Parker, we’re guided by 

a relentless drive to help 

our customers become more 

productive and achieve 

higher levels of profitabil-

ity by engineering the best 

systems for their require-

ments. It means looking at 

customer applications from 

many angles to find new 

ways to create value. What-

ever the motion and control 

technology need, Parker has 

the experience, breadth of 

product and global reach 

to consistently deliver. No 

company knows more about 

motion and control technol-

ogy than Parker. For further 

info call 00800 27 27 5374

Climate Control
Key Markets 

Agriculture

Air conditioning

Construction Machinery

Food & beverage

Industrial machinery

Life sciences

Oil & gas

Precision cooling

Process

Refrigeration

Transportation  

Key Products 
Accumulators

Advanced actuators

CO
2
 controls

Electronic controllers

Filter driers

Hand shut-off valves

Heat exchangers 

Hose & fittings

Pressure regulating valves

Refrigerant distributors

Safety relief valves

Smart pumps

Solenoid valves

Thermostatic expansion valves

Filtration
Key Markets
Aerospace

Food & beverage

Industrial plant & equipment

Life sciences

Marine

Mobile equipment

Oil & gas

Power generation & 
renewable energy

Process

Transportation 

Water Purification

Key Products 
Analytical gas generators

Compressed air filters & dryers

Engine air, coolant, fuel & oil filtration systems

Fluid condition monitoring systems

Hydraulic & lubrication filters

Hydrogen, nitrogen & zero 

air generators

Instrumentation filters

Membrane & fiber filters

Microfiltration

Sterile air filtration

Water desalination & purification filters & 
systems



Europe, Middle East, Africa

AE – United Arab Emirates, 

AT – Austria, 

AT – Eastern Europe, 

AZ – Azerbaijan, 

BE/LU – Belgium, 

BG – Bulgaria,

BY – Belarus, 

CH – Switzerland, 

CZ – Czech Republic, 

DE – Germany, 

DK – Denmark, 

ES – Spain, 

FI – Finland, 

FR – France, 

GR – Greece, 

HU – Hungary, 

IE – Ireland, 

IT – Italy, 

KZ – Kazakhstan,

NL – The Netherlands, 

NO – Norway, 

PL – Poland, 

PT – Portugal, 

RO – Romania, 

RU – Russia, 

SE – Sweden, 

SK – Slovakia, 

SL – Slovenia, 

TR – Turkey, 

UA – Ukraine, 

UK – United Kingdom, 

ZA – South Africa, 

North America

CA – Canada, 

US – USA, 

Asia Pacifi c

AU – Australia, 

CN – China, 

HK – Hong Kong

IN – India, 

JP – Japan, 

KR – South Korea, 

MY – Malaysia, 

NZ – New Zealand, 

SG – Singapore

TH – Thailand, 

TW – Taiwan, 

South America

AR – Argentina, 

BR – Brazil, 

CL – Chile, 

MX – Mexico, 

Parker Hannifin Corporation
Electromechanical Automation Div. 


