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Warning, Offer of Sale

/\ WARNING

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE PRODUCTS AND/OR SYSTEMS DESCRIBED HEREIN
OR RELATED ITEMS CAN CAUSE DEATH, PERSONAL INJURY AND PROPERTY DAMAGE.

This document and other information from Parker Hannifin Corporation, its subsidiaries and authorized distributors provide
product and/or system options for further investigation by users h aving technical expertise. Itis important that you analyze all
aspects of your application including consequences of any failure, and review the information concerning the product or system
in the current product catalog. Due to the variety of operating conditions and applications for these products or systems, the
user, through its own analysis and testing, is solely responsible for making the final selection of the products and systems and
assuring that all performance, safety and warning requirements of the application are met.

The products described herein, including without limitation, product features, specifications, designs, availability and pricing,
are subject to change by Parker Hannifin Corporation and its subsidiaries at any time without notice.

Offer of Sale

The items described in this document are hereby offered for sale by Parker Hannifin Corporation, its subsidiaries or its autho-
rized distributors. This offer and its acceptance are governed by the provisions stated on the separate page of this document
entitled “Offer of Sale”.

© Copyright 2009, 2008 Parker Hannifin Corporation. All Rights Reserved

Parker Hannifin Corporation
Pneumatic Division
Wadsworth, Ohio
www.parker.com/pneumatics
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NFPA and other Tie Rod Cylinders

Pneumatic Actuator Products
Product Features
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3MA/4MA NFPA Cylinders

¢ Lightweight Aluminum - Durable Construction
* 9 Bore Sizes: 1-1/8" through 8"
* Mounting Styles:
3MA - 18 standard
4MA - 20 standard
3MA Series: General Purpose Cylinder.

4MA Series: All Purpose Cylinder with Many Options.

3MAJ / 4MAJ Series

e Cylinder with Manual Override Rod Lock
* 8 Bore sizes: 1-1/2" through 8"

* Mounting styles: 17 standard

+ Bolt-On Modularity

4MNR Series

* Multiple Piston Rods, Non-rotating Cylinder
* 6 Bore sizes: 1-1/8" through 4"

* Mounting styles: 14 standard

« Steel Tool Plate Included

ACVB Option

* Cylinder with Directional Valve Combination
* 6 Bore Sizes: 1-1/2" through 5"
* Two Different Manifold Sizes &
Three Different Valve Sizes
 Utilizes 3MA and 4MA Series Cylinders
with B-Series Valves

LPSO Option

¢ Cylinder with Linear Position Sensor Option
* 7 Bore Sizes: 2" through 8"

* Mounting Styles: 16 Standard

» Continuous Analog Position Feedback

2 Parker Hannifin Corporation

Pneumatic Division
Wadsworth, Ohio
www.parker.com/pneumatics
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Pneumatic Actuator Products
Product Features
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P1D Series
ISO Pneumatic Cylinders

* 32-125mm bore sizes available
* Four versions
Standard (die cast end caps, composite piston)
Removable Gland
Clean (positive geometry/hygenic design)
Tie Rod (traditional tube and tie rod)
* Conforms to the 1ISO6431/VDMA24562 standards
* Rod locking device available

P1A Series
Mini-ISO Cylinders

* 10, 12, 16, 20 and 25mm bore sizes

» Stroke lengths from 20 - 500mm

e Conforms to ISO 6432 dimensional specifications
* Single and double acting versions available

P1L Series
High-Performance
Repairable Cylinders

8 Bore sizes: 20mm through 100mm
Stroke lengths to 1,000mm

9 Mounting styles

Metric, Aluminum, Threaded Body Design

SR/SRM/SRD/SRDM/SRX Series
Non-Repairable Cylinders

¢ 304 Stainless Steel Body

12 Bore Sizes: 5/16" through 3"

28 standard mounting styles

Piston position sensing available
Delrin® end caps available

Continuous position feedback capability

Delrin® is a registered trademark of Dupont.

3 Parker Hannifin Corporation
Pneumatic Division
Wadsworth, Ohio
www.parker.com/pneumatics
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Compact Actuators Product Features

P1M Series
Extra Low Profile Cylinders

* 10 Bore Sizes: 12mm through 100mm
* Three versions
Standard Cylinder
Tool Plate (12mm through 50mm bores)
Swing Clamp (32, 40 and 50mm bores)
* Flexible Porting
* Piston Position Sensing Available

LP/LPM Series

Non-lube compact air cylinder
Low profile design

8 Bore sizes: 9/16" through 4"
Stroke lengths from 1/8" to 6"
Piston Position Sensing Available

CO5 Series
Short Stroke Cylinders

8, 12, 20, 32, 50 and 63mm bore sizes
Strokes up to 25 mm

Single and double acting versions

Ideal for clamping or locking in confined areas

P1G Series
Cartridge Cylinders

— e 6, 10 and 15mm bore sizes

W <~ * Stroke lengths up to 15mm
* 7y N ‘a @‘3 * Nickel plated body and stainless steel piston

* Threaded body provides space savings

4 Parker Hannifin Corporation
Pneumatic Division
Wadsworth, Ohio
www.parker.com/pneumatics
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Guided Cylinders Product Features

P5T Series Thrusters

» Heavy duty short stroke applications
Compact housing with integral cylinder
e 9 Bore sizes: 16mm through 100mm
 Strokes to 200mm depending on model
» Force output at 75 psi: 23.6 to 913 |b

P5L Series Guided Cylinders

» Thrust, reach and base styles

» 8 Bore Sizes: 20mm through 100mm
Stroke lengths in excess of 1500 mm
Shocks, Bumpers, Cushions Available
» Loads in excess of 9000 N (2025 Ib)
Powered by P1L Cylinders

HB Series Guided Cylinders

* Medium duty to extremely heavy duty service
» Compact, Thrust, Reach and Base Versions
* Bore Sizes: 40, 50 and 63mm ISO

1.5", 2" and 2.5" NFPA
» Force output at 80 psi: 117 to 368 Ib
» Powered by 12 standard cylinder types

5 Parker Hannifin Corporation
Pneumatic Division
Wadsworth, Ohio
www.parker.com/pneumatics
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Rodless Cylinders

Pneumatic Actuator Products
Product Features

Parker-Origa System Plus
OSP-P Rodless Cylinders

* Bore Sizes: 10mm through 80mm

* Stroke length up to 6m

* Magnetic piston sensing and transfer porting available
* Various guidance systems available

The Parker-Origa System Plus is a totally modular con-
cept which offers the choice of guidance and control
modules to suit the exact needs of individual applica-
tions. The actuators at the core of the system all have a
common extruded profile, with double dovetail mount-
ing rails on three sides, which are the principle building
blocks of the system to which all modular options are
directly attached.

P1X Series Rodless Cylinders

* Bore Sizes: 16mm through 63mm
 Stroke length up to 5m
* Magnetic piston sensing and transfer porting standard

The P1X Series Compact Rodless Cylinders feature a
high load carrying capability coupled with an oval piston
design to provide a band-style rodless cylinder that
meets today’s aggressive performance requirements.

In addition to its space saving features, the P1X Series
incorporates a variety of options so that it can be applied
to the widest variety of applications.

P1Z Series Rodless Cylinders

* 16, 20 and 32mm bore sizes
* Basic and guided versions

The P1Z Series Magnetically Coupled Rodless Cylinders
feature a magnetic piston and carriage that allow rod-
less cylinder design with no external leakage. The P1Z
Series cylinders are available in two versions, the basic
version in which the load must be externally guided and
a guided version that has the guides built in.

6 Parker Hannifin Corporation

Pneumatic Division
Wadsworth, Ohio
www.parker.com/pneumatics
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Rotary Actuators Product Features

PV Series
Vane Rotary Actuators

* 8 model sizes

Single and Double vanes available

2 Standard rotations with stroke adjusters available
8 to 1800 Ib-in torque at 100 psi

Low temperature versions available

PRNA Series
Vane Rotary Actuators

* 5 miniature and 4 standard models

* Rotation angles 90°, 100°, 270° and 280°

» Oscillating reference points of 40°, 45° and 90°
* 1.33 to 2355 Ib-in torque at 100 psi

PTR Series
Rack and Pinion Rotary
Actuators

* 5 Bore sizes: 1" through 3-1/4"

5 Standard rotations

Single and Double Rack Versions in all bore sizes
39 to 2250 Ib-in torque at 100 psi

Air/Oil, 3-Position and Antibacklash units available

HP Series
Heavy Duty Rotary Actuators

» 2 Large bore sizes: 6" and 8"

3 Standard rotations

Robust construction

4,500 and 10,000 Ib-in torque at 100 psi

End of stroke cushions and stroke adjusters available

7 Parker Hannifin Corporation
Pneumatic Division
Wadsworth, Ohio
www.parker.com/pneumatics
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Other Automation Products

Pneumatic Actuator Products
Product Features

Pneumatic Grippers

* Parallel, Angular and 3-Jaw models available

* Grip Forces: up to 3000 Ibs

* Single acting, double acting, spring assist and spring
return

Grippers are available in either true parallel with strokes

ranging from 0.12 to 6 inches or angular with 30° or 180°
degree gripping configurations in sizes from miniature to
heavy duty.

Gripper options include spring assist or spring return
grippers which provide a fail-safe mode in the event of a
power failure. Reed or Hall Effect switches or proximity
sensors are also available with many series.

Industrial Shock Absorbers

* Industry interchangeable

¢ Miniature, small, medium and large bore sizes
¢ Metric and inch mounting threads available

* Highest effective weight ratings

Parker industrial shock absorbers decrease
machine down time, and increase productivity by
reducing impact damage.

P1V-S Series Air Motors

* Stainless steel external components

» Seven different sizes

e Power range from 20 to 1,200 watts

* Speeds from 5 to 24,000 rpm

» Sealed design for use in food grade applications

8 Parker Hannifin Corporation

Pneumatic Division
Wadsworth, Ohio
www.parker.com/pneumatics
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5-Year Extended Warranty
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The Parker 5-Year Extended Warranty

P arker Hannifin Corporation will extend its warranty on all pneumatic components to sixty (60) months

providing they are correctly installed and protected by Parker pneumatic filters which are properly maintained.
Components covered by this warranty include all cylinders, valves and pneumatic automation components

manufactured by Parker in any of our global facilities. This warranty covers our components anywhere in the world

you may ship your equipment.

Parker's obligation under this warranty is limited to the replacement or repair of any failed components.

The buyer understands that the seller will not be liable for any other costs or damages.

The buyers of quality Parker components and filters benefit by having ONE source for all pneumatic needs - Parker.

£ e/

Roger Sherrard
President
Automation Group

9 Parker Hannifin Corporation
Pneumatic Division
Wadsworth, Ohio
www.parker.com/pneumatics
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Selection Guide Product Selection Chart
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Selection Guide

Pneumatic Actuator Products
Application Engineering Data
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Delrin ® is a registered trademark of Dupont
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Fluids, Temperature Range and Warranty

Pneumatic Actuator Products
Product Selection Chart

Operating Fluids and Temperature Range

Fluidpower cylinders are designed for use with pressurized air,
hydraulic oil and fire resistant fluids, in some cases special seals are
required.

Standard Seals (class 1)

Class 1 seals are what is normally provided in a cylinder unless
otherwise specified. They are intended for use with fluids such as:
air, nitrogen, mineral base hydraulic oil or MIL-H-5606 within the
temperature range of -10°F (-23°C) to +165°F (+74°C). Generally
they are nitrile except for piston rod seals in hydraulic cylinders.
However the individual seals may be nitrile (Buna-N) enhanced
polyurethane, polymyte, P.T.F.E. or filled P.T.FE.

Water Base Fluid Seals (class 2)

Generally class 2 seals are intended for use with water base fluids
within the temperature of -10°F (-23°C) to +165°F (+74°C) except for
High Water Content Fluids (H.W.C.F.) in which case Class 6 seals
should be used. Typical water base fluids are: Water, Water-Glycol,
Water-in Emulsion, Houghto-Safe 27, 620, 5040, Mobil Pyrogard D,
Shell Irus 905, Ucon Hydrolube J-4. These seals are nitrile. Lipseal
will have polymyte or PT.F.E. back-up washer when required.
O-rings will have nitrile back-up washers when required.

Ethylene Propylene (E.P.R.) Seals (class 3)

Class 3 seals are intended for use with some Phosphate Ester Fluids
between the temperatures of -10°F (-23°C) to +130°F (+54°C).
Typical fluids compatible with E.P.R. seals are Skydrol 500 and 700.
E.P.R. are Ethylene Propylene. Lipseals will have a P.T.F.E. back-up
washer when required. O-rings will have EPR back-up washers when
required. Note: E.P.R. seals are not compatible with mineral base
hydraulic oil or greases. Even limited exposure to these fluids will
cause severe swelling. PT.F.E. back-up washer may not be suitable
when used in a radiation environment.

Low Temperature Nitrile Seals (class 4)

Class 4 seals are intended for low temperature service with the same
type of fluids as used with Class 1 seals within the temperature
range of -50°F (-46°C) to +150°F (+66°C). Lipseals will have leather,
polymyte or PT.F.E. back-up washers when required. O-rings will
have nitrile back-up washers when required.

Fluorocarbon Seals (class 5)

Class 5 seals are intended for elevated temperature service or for
some Phosphate Ester Fluids such as Houghto-Safe 1010, 1055,
1120; Fyrquel 150, 220, 300, 350; Mobile Pyrogard 42, 43, 53, and
55. Note: In addition, class 5 seals can be used with fluids listed
below under standard service. However, they are not compatible with
Phosphate Ester Fluids such as Skydrols. Class 5 seals can operate
with a temperature range of -10°F (-23°C) to +250°F (+121°C). Class
5 seals may be operated to +400°F (+204°C) with limited service life,
but please consult the Actuator Division for possible cylinder material
changes. For temperatures above +250°F (+120°C) the cylinder
must be manufactured with non-studded piston rod and thread and

a pinned piston to rod connection. Class 5 Lipseals will have P.T.F.E.
back-up washers when required. O-rings will have fluorocarbon
back-up when required.

Warning /A

The piston rod stud and the piston rod to piston threaded
connections are secured with an anaerobic adhesive which is
temperature sensitive. Cylinders specified with Class 5 seals are
assembled with anaerobic adhesive having a maximum temperature
rating of +250°F (+74°C). Cylinders specified with all other seal
compounds are assembled with anaerobic adhesive having a
maximum operating temperature rating +165°F (+74°C). These
temperature limitations are necessary to prevent the possible
loosening of the threaded

connections. Cylinders originally manufactured with class 1 seals
(Nitrile) that will be exposed to ambient temperatures above +165°F
(+74°C) must be modified for higher temperature service. Contact the
factory immediately and arrange for the piston to rod and the stud to
piston rod connections to be properly re-assembled to withstand the
higher temperature service.

Lipseal Pistons

Under most conditions lipseals provide the best all around service
for pneumatic applications. Lipseals with a back-up washer are often
used for hydraulic applications when virtually zero static leakage is
required. Lipseals will function properly in these applications when
used in conjunction with moderate hydraulic pressures.

Water Service

For pressures up to 400 PSIG, 4ML series cylinders can be modified
to make them more suitable for use with water as the operating
medium. Chrome plated 17-4 PH stainless steel piston rod is
recommended to inhibit corrosion.

Warranty

Parker Hannifin will warrant cylinders modified for water or high
water content fluid service to be free of defects in materials or
workmanship, but cannot accept responsibility to premature failure
due to excessive wear due to lack of lubricity or where failure is
caused by corrosion, electrolysis or mineral deposits within the
cylinder.

Non-Lubricated Air Cylinders

Cylinder series rated "Non-Lube" (such as 3MA, 4MA, P1D, P1L,
2AN, etc.) are recommended for non-lubricated air service. These
cylinders are originally lubricated at the factory and typically do not
require any additional lubrication for most applications. Please note
that the use of air-line oil lubricators will wash away the original
grease lubricant, so it must be continued until the cylinder is serviced
with the appropriate grease lubricant.

Many of the terms and drawings in this Engineering Section
(such as mounting styles) utilize 2A, 3MA or 4MA Series
cylinders as examples. Although the terms, designs and
drawings for other product series may be different, many
basic principles apply. Please refer to these individual
product sections in this catalog for additional information.

Class No. Typical Fluids Temperature Range
1 (Standard) Air, Nitrogen, Hydraulic Oil, -10°F (-23°C) to
(Nitrile Polyurethane) Mil-H-5606 Oil +165°F (+74°C)

2 Optional
Water Base Fluid Seal

Ucon Hydrolube J-4

Water, Water-Glycol, H.W.C.F. — See Class 6 below.
Water-in-Oil Emulsion Houghto-Safe, 271, 620, 5040
Mobil Pyrogard D, Shell Irus 905

-10°F (-23°C) to
+165°F (+74°C)

3 Special (E.P.R.) (At extra cost)

Skydrol 500, 7000
Note: (E.P.R.) seals are not compatible with Hydraulic Oil

Some Phosphate Ester Fluids

-10°F (-23°C) to
+130°F (+54°C)

Low Temperature Air

4 Special (Nitrile) (At extra cost) or Hydralic Ol

-50°F (-46°C) to
+150°F (+66°C)

5 Optional (At extra cost)

(Fluorocarbon Seals) High Temperature

Fyrquel 150, 220, 300, 550

Houghto-Safe 1010, 1055, 1120

Mobil Pyrogard 42,43,53,55
Note: Fluorocarbon seals are not suitable for use with Skydrol fluid, but can be used with hydraulic oil if desired

See above paragraph on fluorocarbon seals
for recommended temperature range.

A4
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Pneumatic Actuator Products
Application Engineering Data

Fundamental Cylinders

Standard Double-Acting Cylinders
Power stroke is in both directions and is used in the majority
of applications.

Single-Acting Cylinders

When thrust is needed in only one direction, a single-
acting cylinder may be used. The inactive end is vented
to atmosphere through a breather/filter for pneumatic
applications, or vented to reservoir below the oil level in
hydraulic application.

Double-Rod Cylinders

Used when equal displacement is needed on both sides of
the piston, or when it is mechanically advantageous to couple
a load to each end. The extra end can be used to mount
cams for operating limit switches, etc.

Spring Return, Single-Acting Cylinders

Usually limited to very small, short stroke cylinders used

for holding and clamping. The length needed to contain the
return spring makes them undesirable when a long stroke is
needed.

Ram Type, Single-Acting Cylinders

Containing only one fluid chamber, this type of cylinder is
usually mounted vertically. The weight of the load retracts the
cylinder. They are sometimes know as “displacement cylin-
ders”, and are practical for long strokes.

Telescoping Cylinders

Available with up to 4 or 5 sleeves; collapsed length is shorter
than standard cylinders. Available either single or double-
acting, they are relatively expensive compared to standard
cylinders.

Tandem Cylinders

A tandem cylinder is made up of two cylinders mounted in
line with pistons connected by a common piston rod and rod
seals installed between the cylinders to permit double acting
operation of each. Tandem cylinders allow increased output
force when mounting width or height are restricted.

Duplex Cylinders

A duplex cylinder is made up of two cylinders mounted in

line with pistons not connected and with rod seals installed
between the cylinders to permit double acting operation of
each. Cylinders may be mounted with piston rod to piston (as
shown) or back to back and are generally used to provide
three position operation.

Illustration B29
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Calculation of Cylinder Forces — Inch Based Product
Theoretical Push and Pull Forces for Pneumatic Cylinders

Push Force and Displacement

Cylinder Cylinder Push Stroke Force in Pounds at Various Pressures | Cu. Ft. Free Air at 80 Ibs. Displacement
Bore Size| Piston (PSI) Pressure, Required to Move Per Inch
(inch) |Area (in?) 25 50 65 80 100 250 Max. Load 1 Inch of Stroke (ft)
1-1/8 0.994 25 50 65 80 99 249 0.00371 0.0005751
1-1/2 1.767 44 88 115 142 177 443 0.00659 0.0010225
2 3.14 79 157 204 251 314 785 0.01171 0.0018171
2-1/2 491 123 245 319 393 491 1228 0.01830 0.0028414
3-1/4 8.30 208 415 540 664 830 2075 0.03093 0.0048032
4 12.57 314 628 817 1006 1257 3143 0.04685 0.0072743
5 19.64 491 982 1277 1571 1964 4910 0.07320 0.0113657
6 28.27 707 1414 1838 2262 2827 7068 0.10541 0.0163599
7 38.49 962 1924 2502 3079 3849 9623 0.14347 0.0222743
8 50.27 1257 2513 3268 4022 5027 12568 0.18740 0.0290914

Deductions for Pull Force and Displacement

Piston Rod Diameter Force In Pounds At Various Pressures
(PSI)
To determine Cylinder Pull Force or Displacement, deduct
the following Force or Displacement corresponding to Rod Cu. Ft. Free Air at 80 Ibs. Displacement
Piston Piston Size, from selected Push Stroke Force or Displacement Pressure, Required to Move Per Inch
Rod Dia. |Rod Area corresponding to Bore Size in table above. Max. Load 1 Inch of Stroke (ft%)
(inch) (in?) 25 50 65 80 100 250
3/8 0.110 3 6 7 9 11 28 0.00041 0.0000636
1/2 0.196 5 10 13 16 20 49 0.00073 0.0001134
5/8 0.307 8 15 20 25 31 77 0.00114 0.0001776
1 0.785 20 39 51 65 79 196 0.00293 0.0004542
1-3/8 1.49 37 75 97 119 149 373 0.00554 0.0008622
1-3/4 2.41 60 121 157 193 241 603 0.00897 0.0013946

General Formula
The cylinder output forces are derived from the formula:

F=P XA
Where F = Force in pounds.

P = Pressure at the cylinder in

pounds per square inch, gauge.

A = Effective area of cylinder piston

in square inches.

Free Air refers to normal atmospheric conditions of the air
at sea level (14.7 PSI). Use above cu. ft. free air required
data to compute CFM required from a compressor at 80
PSI. Cu. ft. of free air required at other pressures can be
calculated using formula below.

(P2+14.7) V2

Vi = 14.7

Where Vi1 = Free air consumption per inch of stroke
(cubic feet).
V2 = Cubic feet displaced per inch of stroke.
P2 = Gauge pressure required to move

maximum load.
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Single rod type, fluid power cylinders are commonly available in 20 standard
mounting styles ranging from head or cap end mounts to intermediate mounts.
Many mounting styles are also available in double rod type cylinders. Refer to
NFPA Std. B93.15-1981 or Parker air or hydraulic cylinder catalogs for detailed
description.

Standard mounting styles for fluid power cylinders fall into three basic groups.
The groups can be described as follows.

Group 1 — Straight line force transfer with fixed mounts which absorb force on
cylinder centerline.

Group 3 — Straight line force transfer with fixed mounts which do not absorb
force on cylinder centerline.

Group 2 — Pivot force transfer with pivot mounts which absorb force on cylinder
centerline and permit cylinder to change alignment in one plane.

Cylinder mounting directly affects the maximum pressure at which the fluid
power cylinder can be used, and proper selection of mounting style will have a
bearing on cylinder operation and service life. Whether the cylinder is used in
thrust or tension, its stroke length, piston rod diameter and the method of
connection to load also must be considered when selecting a mounting style.

Many pneumatic cylinders are offered for use with air pressure up to 250 PSI.
The industrial tie rod types, known as NFPA cylinders, with square heads and
caps, plus mountings lend themselves to standardized mounts which are similar
in appearance for air cylinders.

Straight Line Force Transfer (Group 1)

Cylinders with fixed mounts (Group 1) which absorb the force on centerline are
considered the best for straight line force transfer. Tie rods extended, flange or
centerline lug mounts are symmetrical and allow the thrust or tension forces of
the piston rod to be distributed uniformly about the cylinder centerline. Mounting
bolts are subjected to simple tension or simple shear without compound forces,
and when properly installed damaging cylinder bearing sideloading is kept to a
minimum.

Tie Rods Extended are considered to be of the centerline mount type. The
cylinder tie rods are designed to withstand maximum rated internal pressure
and can be extended and used to mount the cylinder at cap or head end. This
often overlooked mounting will securely support the cylinder when bolted to the
panel or machine member to which the cylinder is mounted. The torque value for
the mounting nuts should be the same as the tie rod nut torque recommended
by the cylinder manufacturer. Cylinders are available with tie rod extended both
ends. In such applications one end is used for mounting and the opposite end to
support the cylinder or to attach other machine components.

Tie rod mount cylinders may be used to provide thrust or tension forces at full
rated pressures.

Tie rods extended head end (Style TB), cap end (Style TC)
or extended both ends (Style TD) are readily available and fully
dimensioned in Parker cylinder product catalogs.

Flange Mount cylinders are also considered to be centerline mount type

and thus are among the best mounts for use on straight line force transfer
applications. The machine designer has a choice of mounting styles at each
end, such as head rectangular flange (Style J), head square flange (Style JB),
cap rectangular flange (Style H), and cap square flange (Style HB). Selection of
a flange mounting style depends, in part, upon whether the major force applied
to the load will result in compression (push) or tension (pull) stresses of the
cylinder piston rod. Cap end mounting styles are recommended for thrust loads
(push), while head end mounting styles are recommended where the major load
puts the piston rod in tension (pull).

§

Tie rods extended head end,
Style TB

Tie rods extended cap end,
Style TC

Tie rods extended both ends,
Style TD
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Flange mounts are best used when end face is mounted against the machine
support member. (Fig. 1) This is especially true where head rectangular flange
type (Style J) is used with major load in tension. In this mode, the flange is not
subjected to flexure or bending stresses, nor are the mounting bolts stressed to
unusually high levels. The use of head rectangular flange (Style J) mount with
major load in compression (see Fig. 2) is not recommended except on reduced
pressure systems. The use of Style J mount in compression subjects the flange
to bending and the mounting bolts to tension stresses, which could result in
early fatigue failure. For applications where push forces require full rated system
pressure, head square flange (Style JB) mounts are recommended.

Cap flange mounts are also best used when end face is mounted against the
machine support member. The use of cap rectangular flange mount, Style H, is
not recommended on applications where the major load is in tension (pull) except
at reduced pressure.

For applications where pull forces involved require full rated system pressure, cap
square flange, Style HB mounts are recommended.

Straight Line Force Transfer (Group 3)

Side Mount cylinders are considered to be fixed mounts which do not absorb
force on their centerline. Cylinders of this group have mounting lugs connected
to the ends, and one style has side tapped holes for flush mounting. The plane of
their mounting surfaces is not through the centerline of the cylinder, and for this
reason side mounted cylinders produce a turning moment as the cylinder applies
force to the load. (Fig. 4) This turning moment tends to rotate the cylinder about
its mounting bolts. If the cylinder is not well secured to the machine member on
which it is mounted or the load is not well-guided, this turning moment results in
side load applied to rod gland and piston bearings. To avoid this problem, side
mount cylinders should be specified with a stroke length at least equal to the
bore size.

Shorter stroke, large bore cylinders tend to sway on their mountings when
subjected to heavy loads, especially side end lug or side and angle mounts.
(Fig. 5) C
Side mount cylinders are available in several mounting styles, such as side lug
(Style C), Side tapped (Style F or TEF), side end lug (Style G) and side end angle
(Style CB). Of these, the side lug mount its the most popular and reliable, since
the mounting lugs are part of the head and cap (4MA and 2A) or a structural steel
bracket (3MA).

Side tapped mount is the choice when cylinders must be mounted side by side at
minimum center-to-center distance. Another narrow side mount style is the side
end lug mount which has lugs threaded to the tie rods. Thus the end lugs serve
a dual function of holding the cylinder together and act as a means of mounting.
This mounting style should be used only on medium- to light-duty applications,
because the end lugs are subjected to compound stresses which could result in
early failure.
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The side end angle mount is also a narrow mount type, but is the weakest of the
side mount styles. Its use should be limited to a maximum pressure of 150 PSI and
minimum stroke length of two times the bore size. For pressure rating of longer
strokes, consult the cylinder manufacturer.

Consideration should also be given to design of the machine frame used to support Fig. 6 F
—

cylinders non-centerline mount, since stronger members are often required to resist
bending moments. (See Fig. 6)

Side mount cylinders depend wholly on the friction of their mounting surfaces in
contact with the machine member to absorb the force produced. Thus the torque
applied to the mounting bolts is an important consideration. Since the mounting
bolts are the same diameter as the tie rods for a given cylinder, it is recommended
that the torque applied to the mounting bolts be the same as the tie rod torque
recommended by the cylinder manufacturer for the given bore size.

For heavy loads or high shock conditions, side mounted cylinders should be held
in place to prevent shifting by keying or pinning. A shear key, consisting of a plate L) 7
extending from side of cylinder, can be supplied on most cylinders. (Fig. 7) This ‘ ﬁtegral Key .
method may be used where a keyway can be milled into a machine member. It FT— == Fig. 7
serves to take up shear loads and also provides accurate alignment of the cylinder.

O
Side lug mounts are designed so as to allow dowel pins to be used to pin the o
cylinder to the machine member. Pins, when used, are installed on both sides of -
the cylinder but not at both ends. (See Fig. 8)

The use of a separate shear key is fairly common. It should be placed at the proper Fig. 8 ® Dowel pins
end of the cylinder to absorb the major load. (see Fig. 9) &,

Side mount cylinders should not be pinned or keyed at both ends. Changes in [—
temperature and pressure under normal operating conditions cause the cylinder to -
increase (or decrease) in length from its installed length and therefore must be free
to expand and contract. If pinned or keyed at both ends, the advantages of cylinder
elasticity in absorbing high shock loads will be lost. (Fig. 10)

If high shock loads are the major consideration, the cylinder should be mounted
and pins or shear key so located as to take full advantage of the cylinder’s inherent Fig.O  MAJOR LOAD IN TENSION |
elasticity. For major shock load in tension, locate key at rear face of head or pin the = _ Shear key
head in place. For major shock load in thrust, pin cap in place or locate key at front Right T
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Pivot Force Transfer (Group 2)

Cylinders with pivot mounts which absorb force on centerline should be used on
applications where the machine member to be moved travels in a curved path. —Th
There are two basic ways to mount a cylinder so that it will pivot during the work j»

cycle: clevis or trunnion mounts, with variations of each. Pivot mount cylinders m

are available in cap fixed clevis (Style BB), cap detachable clevis (Style BC), cap o
spherical bearing (Style SB), head trunnion (Style D), cap trunnion (Style DB), and Fig. 10 ]
intermediate fixed trunnion (Style DD). —p e

. . . L Wrong
Pivot mount cylinders can be used on tension (pull) or thrust (push) applications - ]

at full rated pressure, except long stroke thrust cylinders are limited by piston rod
column strength. See Piston Rod Selection Chart on page B136.

Clevis or single ear mounts are usually an integral part of the cylinder cap (though
one style is detachable) and provide a single pivot point for mounting the cylinder.
A pivot pin of proper length and of sufficient diameter to withstand the maximum
shear load developed by the cylinder at rated operating pressure is included as a
part of the clevis mount style. The fixed clevis mount, Style BB, is the most popular
of the pivot force transfer types and is used on applications where the piston rod
end travels in a curved path in one plane. It can be used vertically or horizontally
or any angle in between. On long stroke push applications it may be necessary

to use a larger diameter piston rod to prevent buckling or stop tube to minimize
side loading due to “jackknife” action of cylinder in extended position. Fixed clevis
mount cylinders will not function well if the curved path of piston rod travel is other
than one plane. Such an application results in misalignment and causes the gland
and piston bearing surfaces to be subjected to unnecessary side loading. For
applications where the piston rod will travel in a path not more than 3° either side of
the true plane motion, a cap spherical bearing mount is recommended. A spherical
bearing rod eye should be used at rod end. Most spherical bearing mounts have
limited pressure ratings. Consult cylinder manufacturer’s product catalog.
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Cap detachable clevis mounts are usually used for air service. Cap detachable
clevis mounts are longer, centerline of pivot pin to shoulder of piston rod, than fixed
clevis mount in any given bore size. They are most often specified to avoid port
relocation charges. Application parameters are the same as described for fixed
clevis mounting.

Trunnion mount cylinders are a second type of pivot mounts used on applications
where the piston rod travels in a curved path in one plane. Three styles are
available — head trunnion (Style D), cap trunnion (Style DB) and intermediate fixed
trunnion (Style DD). Trunnion pins are designed for shear loads only and should
not be subjected to bending stresses. Pillow blocks, rigidly mounted with bearings
at least as long as the trunnion pins, should be used to minimize bending stresses.
The support bearings should be mounted as close to the head, cap or intermediate
trunnion shoulder faces as possible.

Cap end trunnion mounts are used on cylinder applications similar to fixed clevis
mounts, and the same application data applies.

Head trunnion mount cylinders can usually be specified with smaller diameter
piston rods than cylinders with pivot point at cap end or at an intermediate position.
This is evident in data shown in piston rod selection chart on page B136. On head
end trunnion mount, long stroke, cylinder applications consideration should be
given to the overhanding weight at cap end of cylinder. To keep trunnion bearing
loading within limits, stroke lengths should be not more than 5 times the bore size. If
cylinder stroke is greater than 5 times the bore size and piston speed exceeds

35 ft/minute, consult factory.

Intermediate fixed trunnion mount is the best of the trunnion mount types. The
trunnion can be located so as to balance the weight of the cylinder, or it can be
located at any point between the head or cap to suit the application. It is of fixed
design, and the location of the trunnion must be specified (XI dimension) at time of
order. The location cannot be easily changed once manufactured.

Thrust exerted by a pivot transfer cylinder working at an angle is proportional to the
angle of the lever arm which it operates. In Fig. 12 that vector force, T, which is at
right angle to the lever axis, is effective for turning the lever. The value of T varies
with the acute angle A between cylinder centerline and lever axes. To calculate
effective thrust T, multiply cylinder thrust by the power factor shown in table below.

Accessories

Rod clevises or rod knuckles are available for use with either fixed or pivot mount
cylinders. Such accessories are usually specified with pivot mount cylinders and are
used with pivot pin centerline in same axis as pivot pin centerline on cylinder. Pivot
pins for accessories must be ordered separately.

Pin size of rod clevis or rod knuckle should be at least equal in diameter to the pin
diameter of the cap fixed clevis pin for the cylinder bore size specified. Larger
accessories are more costly and usually result in a mismatch of pin diameters,
especially when used with oversize piston rods.

Removable Trunnion Pins

Removable trunnion pins are a convenience when machine structures or confined
space prohibit the use of separate pillow blocks situated close to the cylinder sides.

Spherical Bearing Mount

f=|

Clevis Mount Cylinder

al

Fig. 12
Am  ©

Power Factor Table

[ E
Cylinder
Thrust
Angle (A)
Lever

T Effective
Thrust

rust

Pwr. Pwr.
Angle A| Factor |Angle A| Factor
Degrees | (SIN A) |Degrees | (SINA)
5 0.087 50 0.766
10 0.174 55 0.819
15 0.259 60 0.867
20 0.342 65 0.906
25 0.423 70 0.940
30 0.500 75 0.966
35 0.573 80 0.985
40 0.643 85 0.996
45 0.707 90 1.000
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Ports

Parker hydraulic and pneumatic cylinders can be supplied
with S.A.E. straight O-ring ports or N.P.T.F. pipe thread
ports. For the type of port recommended and port size, see
respective product catalogs. If specified on your order, extra
ports can be provided on the sides of heads or caps that are
not occupied by mountings or cushion valve on all cylinders.

Standard port location is position 1 as shown on line
drawings in product catalog and Figure 1 below. Cushion
adjustment needle valves are at positions 2 and 4 (or 3),
depending on mounting style. Heads or caps which do not
have an integral mounting can be rotated and assembled with
ports at 90° or 180° from standard position. Mounting styles
on which head or cap can be rotated at no extra charge are
shown in Table A below. To order, specify by position number.
In such assemblies the cushion adjustment needle valves
rotate accordingly, since their relationship with port position
does not change.

Figure 1
1

Head (Rod) End Head Cap
Table A
Mounting Style Head End Cap End
T, TB, TC, TD,
H, HB. J, JB, DD 1,2,30r4 1,2,30r4
BB, DB 1,2,30r4 lor3
D lor3 1,2,30r4
CF 1 1

Straight Thread Ports

The S.A.E. straight thread O-ring port is recommended for
hydraulic applications. Parker will furnish this port configura-
tion at positions shown in Table A above. This port can also
be provided at positions other than those shown in Table A at
an extra charge. Size number, tube O.D. and port thread size
for S.A.E. ports are listed in Table C. S.A.E. ports are avail-
able at extra cost.

Table C
S.A.E. Straight Thread “O” Ring Ports
Size Tube | Thread Size Tube Thread
No. [ O.D.(In.)| Size No. O.D. (In.) Size
2 1/8" 5/16 - 24 12 3/4" 1-1/16 - 12
3 3/16" 3/8 - 24 — — —
4 1/4" 7/16 - 20 16 1" 1-5/16 - 12
5 5/16" 1/2 - 20 20 1-1/4" 1-5/8 - 12
6 3/8" 9/16 - 18 24 1-1/2" 1-7/8 - 12
8 1/2" 3/4-16 32 2" 2-1/2-12
10 5/8" 7/8 - 14 — — —

Note: For the pressure ratings of individual connectors,
contact your connector supplier.

Cylinder Port Options

Option “T”  SAE Straight Thread O-Ring Port.
Recommended for most hydraulic
applications.

Option “U”  Conventional NPTF Ports (Dry-Seal Pipe
Threads). Recommended for pneumatic

applications only.

BSPP Port (British Parallel Thread). ISO 228
port commonly used in Europe.

SAE Flange Pots Code 61.
Recommended for hydraulic applications
requiring larger port sizes.

BSPT (British Tapered Thread).
Metric Straight Thread Port similar to Option

“R” with metric thread. Popular in some
European applications.

ISO-6149-1 Metric Straight Thread Port.
Recommended for all hydraulic applications
designed per ISO standards.

Option “R”

Option “P”

Option “B”
Option “G”

Option “Y”

Ports can be supplied at positions other than those
shown in Table A at an extra charge. To order, specify

port position as shown in Figure 1.

International Ports

Other port configurations to meet international requirements
are available at extra cost. Parker cylinders can be supplied,
on request, with British standard taper port (BSPT). Such
port has a taper of 1 in 16 measured on the diameter

(1/16" per inch). The thread form is Whitworth System, and
size and number of threads per inch are as follows:

Table D
British Standard Pipe Threads
Nominal No. Threads Pipe
Pipe Size Per Inch O.D.
1/8 28 .383
1/4 19 518
3/8 19 .656
1/2 14 .825
3/4 14 1.041
1 11 1.309
1-1/4 11 1.650
1-1/2 11 1.882
2 11 2.347

British standard parallel internal threads are designated as BSP

and have the same thread form and number of threads per inch

as the BSPT type and can be supplied, on request, at extra cost.
Unless otherwise specified, the BSP or BSPT port size supplied

will be the same nominal pipe size as the N.P.T.F. port for a given
bore size cylinder.

Metric ports options G orY can also be supplied to order at
extra cost.
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Stroke Data

Parker cylinders are available in any practical stroke length.
The following information should prove helpful to you in
selecting the proper stroke for your cylinder application.

Stroke Tolerances — Stroke length tolerances are required
due to build-up of tolerances of piston, head, cap and
cylinder body. Standard production stroke tolerances run
+1/32" to -1/64" up to 20" stroke, +1/32" to -.020" for 21" to
60" stroke and +1/32" to -1/32" for greater than 60" stroke.
For closer tolerances on stroke length, it is necessary to
specify the required tolerance plus the operating pressure
and temperature at which the cylinder will operate. Stroke
tolerances smaller than .015" are not generally practical
due to elasticity of cylinders. If machine design requires
such close tolerances, use of a stroke adjuster (below) may
achieve the desired result.

Tie Rod Supports

Rigidity of Envelope — The pre-stressed tie rod construction
of Parker cylinders has advantages in rigidity within the

limits of the cylinder tube to resist buckling. For long stroke
cylinders within practical limits, Parker provides exclusive TIE
ROD SUPPORTS (see table below) which move the tie rod
centerlines radially outward.

Standard tie rod supports are kept within the envelope
dimensions of the head and cap, and generally do not
interfere with mounting a long cylinder.

Stroke (inches)

0 Bore
£ 36 [ 48] 60| 72| 84|96 [108]|120|132[144] 156|168
§'c 1 [—[1 1|2 Consult Factory
Ll —|—|1f1f1|2]2]|2]|3]|3[3]|4
e
°gl 2 |—|—|—|1]|21]2f21]2]2]2]|2]3
[}
g'xz-l/z—————lllllzz
3 (3| —[—|[—|[—|=|=| =22 f[2]2]1

4 [—[—=[=]=]=]=]=|=]—=]2]2]2

Note: 5" through 14" bore sizes — no supports required.

Stroke Adjusters

(only with metallic piston)

Stroke Adjusters — For the requirement where adjusting the
stroke is specified. Parker has several designs to offer, one
of which is illustrated below. This is suitable for infrequent
adjustment and is economical.*

SEAL FOR THREADS 1" & UP

STOP PIN ==
+§
N ] D-THREADS
0 [ ) .
p— J 77J
5 WRENCH
i SQUARE
SEAL FOR 1/2"
- & 3/4" THREADS
L[ | KMIN) |~

Here a “retracting stroke adjuster” must be called for in
specifications, and the length of the adjustment must be
specified.

Where frequent adjustment or cushions at the cap end are
required, other designs are available according to application
needs. Please contact Wadsworth, Ohio facility for more
information.

*Infrequent is defined by positioning the retract stroke in a
couple of attempts at original machine set up. The frequent
stroke adjuster is

recommended for adjustments required after the original
equipment has been adjusted by the original machine
manufacturer.

Bore Size D J K (Mléx.)
1-1/2, 2 1/2-20 5/16 15/16
2-1/2,3-1/4, 4 3/4-16 7116 1-1/4
56 1-14 5/8 1-11/16 9
8 1-1/2 - 12 15/16 2-1/8 18
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Stop Tubing
(only with metallic piston)

Long stroke cylinders, fixed or pivot mounted, tend to jack-
knife or buckle on push load applications, resulting in high
bearing loading at the rod gland or piston. Use of a stop tube
to lengthen the distance between the gland and piston when
cylinder rod is fully extended is recommended to reduce
these bearing loads. The drawing below shows stop tube
construction for fluid power cylinders. Refer to chart on next
page to determine stop tube length.

When specifying cylinders with long stroke and stop tube,

be sure to call out the net stroke and the length of the stop
tube. Machine design can be continued without delay by
laying in a cylinder equivalent in length to the NET STROKE
PLUS STOP TUBE LENGTH, which is referred to as GROSS
STROKE.

Refer to the next page to determine stop tube length.
UNTHREADED
PISTON

CUSHION
SLEEVE
(HEAD END) \

|

PISTON

SPA(‘KER (CAP END)
|

N
8

AP
U@{ : SR i e

TOTAL STOP
TUBE LENGTH

NET
STROKE

GROSS STROKE

LF + GROSS STROKE

Double piston design is supplied on air cylinders
with cushion head end or both ends.

Mounting Classes

Standard mountings for fluid power cylinders fall into three
basic groups. The groups can be summarized as follows:

Group 1 — Straight Line Force Transfer with fixed mounts
which absorb force on cylinder centerline.

Group 2 — Pivot Force Transfer. Pivot mountings permit a
cylinder to change its alignment in one plane.

Group 3 — Straight Line Force Transfer with fixed mounts
which do not absorb force on cylinder centerline.

Because a cylinder’'s mounting directly affects the maximum
pressure at which the cylinder can be used, the charts below
should be helpful in the selection of the proper mounting
combination for your application. Stroke length, piston rod
connection to load, extra piston rod length over standard, etc.
should be considered for thrust loads. Alloy steel mounting
bolts are recommended for all mounting styles, and thrust
keys are recommended for Group 3.

GROUP 1

FIXED MOUNTS which absorb
force on cylinder centerline.
A= L

473
5,.

Mtg. Styles TC
Mtg. Styles TB

NS
2,

N

HEAVY-DUTY SERVICE
For Thrust Loads
For Tension Loads

MEDIUM-DUTY SERVICE
For Thrust Loads
For Tension Loads

Mtg. Styles H, HB
Mtg. Styles J, JB

PISTON

(HEAD END) STOP TUBE

(CAP END)
|
r

4 T X ?(T},é%
an k\\“\ -

I=|:= R

STOP TUBE

NET STROKE LENGTH

GROSS STROKE

LF + GROSS STROKE

This design is supplied on cushioned cap or
non-cushioned cylinders.

Cushion Selection

Cushions are required when cylinder piston rod speed
exceeds 4" per second.

LIGHT-DUTY SERVICE
For Thrust Loads
For Tension Loads

Mtg. Styles J, JB
Mtg. Styles H, HB

GROUP 2

PIVOT MOUNTS which absorb
fqrce on cylinder centerline.

~~ -\

HEAVY-DUTY SERVICE
For Thrust Loads
For Tension Loads

Mtg.LS’ters Db, D
Mtg. Styles BB, BC, DD, D, DB

MEDIUM-DUTY SERVICE
For Thrust Loads
For Tension Loads

Mtg. Styles BB, BC, BE
Mtg. Styles BB, BC, BE

GROUP 3

FIXED MOUNTS which do not
absorb force on the centerline.

B
I:EI | 1] T r Il
HEAVY-DUTY SERVICE
For Thrust Loads Mtg. Styles C
For Tension Loads Mtg. Styles C
MEDIUM-DUTY SERVICE
For Thrust Loads Mtg. Styles F
For Tension Loads Mtg. Styles F

LIGHT-DUTY SERVICE
For Thrust Loads
For Tension Loads

Mtg. Styles CB"
Mtg. Styles CB"

T Mounting style CB recommended for maximum pressure of 150 PSI.
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Piston Rod — Stroke Selection Chart
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THRUST-POUNDS

How to Use the Chart

The selection of a piston rod for thrust (push) conditions requires the following

steps:

1. Determine the type of cylinder mounting style and rod end connection to be
used. Then consult the chart below and find the “stroke factor” that
corresponds to the conditions used.

2. Using this stroke factor, determine the “basic length” from the equation:

Basic = Actual X Stroke

Length Stroke Factor
The graph is prepared for standard rod extensions beyond the face of the
gland retainers. For rod extensions greater than standard, add the increase
to the stroke in arriving at the “basic length.”

3. Find the load imposed for the thrust application by multiplying the full bore
area of the cylinder by the system pressure.

4. Enter the graph along the values of “basic length” and “thrust” as found
above and note the point of intersection:

A) The correct piston rod size is read from the diagonally curved line labeled
“Rod Diameter” next above the point of intersection.

B) The required length of stop tube is read from the right of the graph by
following the shaded band in which the point of intersection lies.

C) If required length of stop tube is in the region labeled “consult factory,”

submit the following information for an individual analysis:

1) Cylinder mounting style.

2) Rod end connection and method of guiding load.

3) Bore, required stroke, length of rod extension (Dim. “LA or LAF”) if
greater than standard, and series of cylinder used.

4) Mounting position of cylinder. (Note: If at an angle or vertical, specify
direction of piston rod.)

5) Operating pressure of cylinder if limited to less than standard pressure
for cylinder selected.

Warning /A\

Piston rods are not normally designed to absorb bending moments or loads
which are perpendicular to the axis of piston rod motion. These additional
loads can cause the piston rod end to fail. If these types of additional loads are
expected to be imposed on the piston rods, their magnitude should be made
known to our Engineering Department so they may be properly addressed.
Additionally, cylinder users should always make sure that the piston rod is
securely attached to the machine member.

Recommended Mounting Styles for Rod End Stroke
Maximum Stroke and Thrust Loads Connection Case Factor
Groups 1 or 3 Fixed and Rigidly | 0.50
Long stroke cylinders for thrust loads should be mounted Guided :
using a heavy-duty mounting style at one end, firmly fixed
and aligned to take the principal force. Additional mounting .
should be specified at the opposite end, which should be used P'Vé’.te.‘éla”d
for alignment and support. An intermediate support may also G'Qé >c,i I I-l_@l 0.70
be desirable for long stroke cylinders mounted horizontally. uide 777
Machine mounting pads can be adjustable for support
mountings to achieve proper alignment. Supported but not

Rigidly Guided I , 2.00
Group 2 . . AN
Style D — Trunnion on Head Plvotegggcelghgldly v I-ﬂ l:@l 1.00

Pivot Rigid| I
Style DD — Intermediate Trunnion o eg&ggd ‘gidly v I'ﬂll ‘33, 1.50
Style DB — Trunnion on Cap or Pivoted and Rigidly VI QII H.l-l@ 2.00
Style BB — Clevis on Cap Guided [ ﬂ
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Cushion ratings for Air Cylinders Only are described in 3MA and 4MA Piston Rod Assembly Weight Table
Table b-2 and Graph b-1. To determine whether a cylinder Table b-1
will adequately stop a load without damage to the cylinder,
the weight of the load (including the weight of the piston Rod Column 1 Column 2
and the piston rod from Table b-1) and the maximum speed Bore Dia. BfasmWelght for BasmYVelght for
of the piston rod must first be determined. Once these two MM Piston and Non- | each 1" of Stroke
s Stroke Rod (Ibs) (Ibs)
factors are known, the Kinetic Energy Graph may be
used. Enter the graph at its base for the value of weight 1-1/2 5/8 11 0.087
determined, and project vertically to the required speed 1 n/a n/a
value. The point of 5/8 1.2 0.087
intersection of these two lines will be the cushion rating 2 1 21 0.223
number required for the application. 5/8 15 0.087
To determine the total load to be moved, the weight of the 2172 1 2.3 0.223
piston and rod must be included. 1 33 0.223
Total Weight = weight of the piston and non-stroke rod 314 1-3/8 4.9 0.421
length (column 1) + weight of the rod per inch of stroke x the 1 38 0.223
inches of stroke (Column 2) + the load to be moved. 4 1-3/8 54 0.421
Example: a 3-1/4" bore cylinder with a 1" rod diameter and 1 5.0 0.223
25" of stroke; external load to be moved is 85 Ibs. Total load > 1-3/8 6.5 0.421
to be moved is then (3.3 Ibs) + (0.223 Ibs/inch X 25 inches) + 1.3/8 33 0.421
(85 Ibs) for a total of 93.9 Ibs. 6 1.3/ s 0.682
6 1-3/8 12.4 0.421
1-3/4 15.0 0.682

. . . . Note: aluminum piston used for weight calculation
Kinetic Energy Graph — Air Cylinders

Graph b-1
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Now refer to Table b-2 and find the cushion ratings,

using bore size and rod diameter of the cylinder selected.

If a simple circuit is used, with no meter out or speed control,
use the “Rating with No Back Pressure” column values. If a
meter out or speed control is to be used, use the “Rating with
Back Pressure” column values. If the cushion rating found in
Table b-2 below is greater than the number determined in
Graph b-1, then the cylinder will stop the load adequately.

If the cushion rating in Table b-2 is smaller than the number
found in Graph b-1, then a larger bore cylinder should be
used. In those applications where back pressures exist in
the exhaust lines, it is possible to exceed the cushion ratings
shown in Table b-2. In these cases, consult the factory and
advise the amount of back pressure.

Air Cylinder Cushion Ratings Table

Table b-2
3MA Cushion Ratings
Rod vffi?rt:r’ll% Rating
Bore Dia. with Back
Back
MM Pressure
Pressure
1-1/2 5/8 8 14
2 5/8 12 18
2-1/2 5/8 14 20
3-1/4 1 18 24
4 1 20 27
5 1 23 28
4AMA Cushion Ratings
Rod vlji?r:lrl:lgo Rating
Bore Dia. with Back
Back
MM Pressure
Pressure
14
1-1/2 58 8
1 n/a n/a
9 5/8 12 18
1 9 15
14 20
2-1/2 58
1 14 19
1 1 24
3-1/4 8
1-3/8 17 23
4 1 20 27
1-3/8 20 26
5 1 23 28
1-3/8 23 28
6 1-3/8 26 31
1-3/4 26 31
8 1-3/8 29 35
1-3/4 29 34

In general, if the cushion rating number from the Kinetic
Energy Graph is greater than the cushion rating for a
particular bore and rod diameter, other and external means
of decelerating the load will be necessary for proper
cylinder application. Parker options include shock
absorbers, Par-Check hydraulic resistance units and
NuCushion bumpers.

Shock absorbers provide the greatest selection of
decelerating products, and many can be incorporated into
the cap end of cylinders for retract stroke deceleration.
Additional product information can be found in Industrial
Shock Absorbers Catalog AU08-1022-1/NA, and please
contact the Wadsworth, OH facility for cylinder modification
details.

Shock Absorber

- -

NuCushion Bumper
2-1/2" - 4" Bores

Inch Based Cylinders
Air Requirement Per Inch of Cylinder Stroke

The amount of air required to operate a cylinder is
determined from the volume of the cylinder and its cycle in
strokes per minute. This may be determined by use of the
following formulae which apply to a single-acting cylinder.

V= 3.1416 L D? C = fV
4 1728

Where: V = Cylinder volume, cu. in.
L = Cylinder stroke length, in.
D = Internal diameter of cylinder in.
C = Air required, cfm
f = Number of strokes per minute
The air requirements for a double-acting cylinder is almost

double that of a single-acting cylinder, except for the volume
of the piston rod.

A16 Parker Hannifin Corporation
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The air flow requirements of a cylinder in terms of cfm should  speeds, consider appropriate cushioning of cylinders.
not be confused with compressor ratings which are given

in terms of free air. If compressor capacity is involved in the
consideration of cylinder air requirements it will be necessary 1. Select the appropriate graph depending upon the pressure

to convert cfm values to free air values. This relationship which can be maintained to the system — Graph b-2 for
varies for different gauge pressures. 100 PSIG and Graph b-3 for 80 PSIG.

Thrust (pounds) = operating pressure x area of cylinder bore. 2 Determine appropriate cylinder bore. Values underneath
the diagonal cylinder bore lines indicate the maximum

The general procedure to follow when using these graphs is: A

Note: 'I_'hat on the “out” stroke the_ air pressure is.working on recommended dynamic thrust developed while the

the entire piston area but on the “in” stroke the air pressure cylinder is in motion. The data in the table at the bottom
works on the piston area less the rod area. of each graph indicates available static force applications
Graph b-2 and b-3 offer a simple means to select pneumatic in which clamping force is a prime consideration in
components for dynamic cylinder applications. It is only determining cylinder bore. Please reference table number
necessary to know the force required, the desired speed and b-3 and b-4 for approximate thrust developed at a given
the pressure which can be maintained at the inlet to the air operating pressure.

preparation system. The graphs assume average conditions
relative to air line sizes, system layout, friction, etc. At higher

Graph b-2

THIS GRAPH IS DETERMINED BY HAVING
100 PSIG AVAILABLE UNDER FLOWING CONDITIONS.
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