KX Series Linear Actuators
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KX SERIES

MEDIUM FORCE ROLLER SCREW ACTUATOR
Mount virtually any servo motor
Long stroke lengths available

High speed and long life

KX Series

Motors shown in photos
are for illustrative purposes
only and are not included
with KX Series Actuators
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Roller Screw Technology

The Advantages of Roller Screw Technology

Designers have five basic choices when it comes to achieving
controlled linear motion. The table on page 3 gives you a
quick overview of the general advantages that are associated
with each. Because the roller screw technology common to
all Exlar linear actuators might not be familiar to everyone
using this catalog, allow us to present a general overview.

Roller Screw Basics

Aroller screw is a mechanism for converting rotary torque
into linear motion in a similar manner to acme screws or ball
screws. Unlike those devices, roller screws can carry heavy
loads for thousands of hours in the most arduous
conditions. This makes roller screws the

ideal choice for demanding, continuous-

duty applications.

The difference is in the way the roller screw is designed

to transmit forces. Multiple threaded helical rollers are
assembled in a planetary arrangement around a threaded
shaft (shown below) which converts the motor’s rotary motion
into linear movement of the shaft or nut.

Exlar Roller Screws vs f

)\ Exlar Roller Screws vs

Hydraulics & Pneumatics
In applications where high loads are
anticipated or faster cycling is desired,

Ball Screws Performance
Loads and Stiffness: Due to design factors, the
number of contact points in a ball screw is limited by

Exlar’s roller screw actuators provide
an attractive alternative to the hydraulic

or pneumatic options. With their vastly
simplified controls, electro-mechanical
units using roller screws have major
advantages.

the ball size. Exlar’s planetary roller screw designs
provide many more contact points than possible on
comparably sized ball screws. Since the number of
contact points is greater, roller screws have greater
load carrying capacities, plus improved stiffness. Plus
an Exlar roller screw actuator takes up much less

+ Eliminates the need for a complex
support system of valves, pumps,

space to meet the designer’s specified load rating.

Travel Life: As you would expect, with their higher load capacities, roller
screws deliver major advantages in working life. Usually measured in “Inches
of Travel,” the relative travel lives for roller and ball screws are displayed

on the graph on page 3. As shown, in a 2,000 Ib. average load application
applied to a 1.2 inch screw diameter with a 0.2 inch lead, the roller screw will
have an expected service life that is 15 times greater than that of the

ball screw.

filters and sensors.
* Requires much less space.
+ Extends working life.
+ Minimizes maintenance.
+ Eliminates hydraulic fluid leaks.
* Reduces noise levels.

Speeds: Typical ball screw
speeds are limited to 2000 rpm
and less, due to the interaction of
the balls colliding with each other
as the race rotates. In contrast,
the rollers in a roller screw are
fixed in planetary fashion by journals at the ends of the nut and therefore

do not have this limitation. Hence, roller screws can work at 5000 rpm and
higher, producing comparably higher linear travel rates.

« Allows the flexibility of computer g A
programmed positioning.
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KX Series Linear Actuators

KX Series

Linear Actuators

Exlar KX Series actuators offer advanced roller screw
technology in varying performance levels and allow the use of
third-party motors.

A Universal Design for Ultimate
Flexibility

The KX Series actuator provides an ideal replacement for
pneumatic and hydraulic cylinders in linear motion control
applications. Unlike most suppliers who employ ballscrews,
Exlar KX Series linear actuators utilize a planetary roller screw,
assuring long life and high resistance to shock. This feature
makes Exlar actuators far superior to alternative methods for
applying all-electric linear actuation in industrial and military
applications.

Operating Conditions and Usage

Efficiency:

Motor Inline % 80
Motor Parallel % 80
Ambient Conditions:

Standard Ambient Temperature °C 0to 65
Extended Ambient Temperature* °C  -30to65
Storage Temperature °C  -40t085
IP Rating IP65S

*Consult Exlar for extended temperature operation.

ke ks koo

Screw Lead Error  pm/1000 mm  G9: 200 G9: 200 G9: 200
(inft)  (0.0024)  (0.0024)  (0.0024)

Screw Lead Backlash mm 0.10 0.10 0.10
(in)  (0.004) (0.004) (0.004)

Friction Torque Values (Nm) 0.34 0.56 0.56

bf-in 3) (5) (5)
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KX Series actuators are offered in 60, 75 and 90 mm frame
sizes with dimensions and form-factor consistent with ISO
Metric pneumatic cylinder specifications. This allows
convenient substitution of Exlar actuators for existing
pneumatic and hydraulic actuators.

KX Series actuators provides high performance planetary
roller screw performance that is far superior to any other
available rotary-to-linear conversion technologies. The

KX Series is the ideal choice for demanding applications in
industrial automation, mobile equipment, military, process
control, or many other applications where millions of inches of
travel under load is expected.

Technical Characteristics

Frame Sizes in (mm) 2.3(60), 2.9 (75), 3.5in (90)

Screw Leads in (mm) 0.19(5), 0.4 (10)

Standard Stroke Lengths 6 (150), 12 (300), 24 (600), 36 (900)
in (mm)

Force Range
Maximum Speed

up to 3,500 Ibf (15 kN)
up to 32.8 in/sec (833 mm/s)



The Exlar Advantage

Universal Mounting Options

The KX Series offers a wide variety of fixed and adjustable
mounting accessories consistent with NFPA inch and 1SO
Metric pneumatic cylinder standards. The mounting options
include:

* Front Flange + Adjustable Side Trunnions
* Rear Flange * Rear Clevis

* Foot Mount * End Angles

* Rear Eye

Standard Actuator Construction

The standard KX Series actuator design includes an anodized
aluminum housing offering a high level of corrosion resistance
in many environments. The standard main rod is plated steel
with a stainless steel rod end insert, providing excellent wear
characteristics.

Sealed Body Design

The standard body design of the KX Series provides an IP54S
sealed housing. IP65S sealing is standard when an inline or
parallel motor mount is specified. This feature allows the
actuator to be used in applications where water spray is
present.

Motor Mounting Options

The KX Series allows for complete flexibility in the type and
style of motor to drive the actuator. Types of motors
compatible with KX Series actuators include DC motor,
stepper, and servo motors. The KX Series can be ordered as a
base unit without motor mounting, allowing you to manufacture
your own mount.

For convenience these actuators are available with preconfigured
motor mounts. Exlar maintains a large library of motor mounting
dimension information for most manufacturers’ servos and
stepper motors.

KX Series Linear Actuators

Parallel mounting
configuration

Inline mounting
configuration

The inline mount places the motor on the input end of the
actuator and allows the most compact form factor. In addition,
Exlar offers a clevis mount attached to the rear of the inline-
mounted motor for rear mounting.

The parallel motor mounts (side mount) utilize a belt drive
system to transmit the motor torque to the actuator input shaft.
Belt reductions of 1:1 and 2:1 are offered, allowing you to
conveniently match the speed and output force to properly
apply your KX Series actuator to your specific application.
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KX Series Linear Actuators

Product Features

Parallel or Inline
Motor Mount

Mounting Accessory Grooves
and Limit Switch Grooves
on all Sides (Smooth Case

Optional)

( Sealed Output Rod )
Angular Contact
\ Thrust Bearings

Standard and High
Capacity Roller Screw

Internal Anti-Rotate
and Impact Cushions
Male & Female

Rod Ends

1-Male, US Standard thread

2-Male Metric thread

3-Female US Standard thread
4-Female Metric thread

5-Drive shaft only, no motor mount
6-Inline, includes shaft coupling
7-Parallel, 1:1 belt reduction
8-Protective bellows for extending rod

9-External Limit Switches - N.O., PNP
10-External Limit Switches - N.C., PNP
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KX Series Linear Actuators

Industries and Applications

Hydraulic cylinder replacement
Ball screw replacement
Pneumatic cylinder replacement

Machining
Automated flexible fixturing
Machine tool
Parts clamping

Material Handling

Indexing stages
Product sorting
Material cutting

Automotive Automatic tool changers Open / close doors
Dispensing Entertainment / Simulation Web guidance
Automated assembly Motion simulators Wire winding
Clamping Ride automation Pressing

Food Processing Medical Equipment Test
Packaging machinery Volumetric pumps Test stands
Pick and place systems Plastics

Cut-offs
Die cutters
Molding
Formers

The smooth and accurate motion of Exlar’s
actuators combined with today’s servo
technology make multiple degree of freedom
motion simulation applications easier to
implement, cleaner and more efficient than
hydraulic solutions.

KX Series

DEFINITIONS:

Maximum Force: Calculated Cubic Mean Load for the
application should not exceed this value. (Values are derived
from the design capacity of the FT Series actuator and should
not be exceeded or relied upon for continuous operation.)

Maximum Input Torque: The torque required at the screw
to produce the Maximum Force rating. Exceeding this value can
cause permanent damage to the actuator.

Maximum Rated RPM: The maximum allowable rotational
screw speed determined by either screw length limitations or the
rotational speed limit of the roller screw nut.

Life at Maximum Force: Estimated life that can be
expected from the actuator when running at Maximum Force for
intermittent periods of time. (Theoretical calculation based on
the Dynamic Load Rating of the actuator and using the
Maximum Force rating as the Cubic Mean Load.)

Maximum Linear Speed: The linear speed achieved by the
actuator when Maximum Rated RPM is applied to the roller screw
input shaft.

C, (Dynamic Load Rating): A design constant used when

calculating the estimated travel life of the roller screw.
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KX Series Linear Actuators

Return to Table of Contents

Mechanical Specifications

Models KX
in 0.1969 0.3937
Screw Lead
mm 5 10
. Ibf 1350 675
Maximum Force®
kN 6.0 3.0
) . in x 10¢ 1.6 18.2
Life at Maximum Force'
km 41.7 461.4
) . Ibf 2738 2421
C_(Dynamic Load Rating)
a kN 12.2 10.8
. Ibf-in 53 53
Maximum Input Torque?
Nm 6 6
Max Rated RPM @ Input Shaft RPM 5000 5000
i X i in/sec 16.4 32.8
Maximum Linear Speed @ Maximum Rated RPM
mm/sec 417 833

1. See page 169 for life calculation information.

2. Input torque should be limited such that Max Force is not exceeded. For a parallel belt ratio, the input torque ratings must be divided by
the belt ratio for allowable motor torque. The output force ratings remain the same.

3. Maximum allowable actuator-generated force that can be applied routinely. Exceeding this force may result in permanent damage to the
actuator. For maximum allowable externally-applied axial forces, consult factory. For high force, short stroke applications, consult factory.
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Parallel Drive Inertias (Smooth Motor Shaft Option)

Weights kg (lIbs) KX60 Inertias kg-m? (Ibf-in-sec?)
Base Actuator Weight Ib 3.7 5 mm Lead Add per 25 mm, 5 mm Lead
e kg, 17 Base Unit - Input Drive Shaft Only 1.480 x 10° (131 x 104) 1,022 x 10 (9.045 x 109)
Actuator Weight Adder o 0.017 Inline Unit - w/Motor Coupling 2.702x 10° (2.39  104) 1.022 x 10° (9.045 x 109)
(Per mm of Stroke) kg  0.008
10 mm Lead Add per 25 mm, 10 mm Lead
Adder for Inline 0.42 (0.93) Base Unit - Input Drive Shaft Only 1.616 x 10 (1.43 x 104 1.173x 10% (1.038 x 10%)
ludi t
(excluding motor) Inline Unit - w/Motor Coupling 2837 x10° (251 x 104) 1173 x10% (1.038 x 109)
Adder for Parallel Drive 0.73 (1.6) X X X
(excluding motor) Parallel Drive Inertias (P10 Option)
Adder for Front Flange  [EZX(EE) 5 mm Lead Add per 25 mm, 5 mm Lead
Adder for Rear Flange 2.16 (4.79) 1:1 Reduction Parallel Belt Drive (66 mm) 4.339x 10° (3.84 x 10) 1.022 x 10 (9.045 x 10%)
Adder for Rear Clevis 0.44 (0.98) 1:1 Reduction Parallel Belt Drive (86 mm) 7.378 x 10 (6.53 x 10%) 1.022 x 10 (9.045 x 10°¢)
Adder for Rear Eye 0.30 (0.67) 1:1 Reduction Parallel Belt Drive (96 mm) 8.564 x 10 (7.58 x 10%) 1.022 x 10 (9.045 x 10%)
Adder for Front/Rear 0.24 (0.54) 2:1 Reduction Parallel Belt Drive (96 mm) 7.095 x 10° (6.28 x 10%) 2.555x 107 (2.261 x 1%)
Angle Mounts
10 mm Lead Add per 25 mm, 10 mm Lead
Adder for Two Trunnions [JUCTE(R:¥)]
1:1 Reduction Parallel Belt Drive (66 mm) 4474 x10°(3.96 x 10%) 1.173 x 10% (1.038 x 10%)
Adder for Two Foot 045 (1)
Mounts 1:1 Reduction Parallel Belt Drive (86 mm) 7.514 x 10 (6.65 x 10%) 1.173 x 10 (1.038 x 10%)
1:1 Reduction Parallel Belt Drive (96 mm) 8.704 x 104 (7.70 x 10 1.173 x 10 (1.038 x 10%)
2:1 Reduction Parallel Belt Drive (96 mm) 7.129 x 10 (6.31 x 10%) 2.931x 107 (2.595 x 10)

1:1 Reduction Parallel Belt Drive (66 mm)
1:1 Reduction Parallel Belt Drive (86 mm)
1:1 Reduction Parallel Belt Drive (96 mm)

( )

2:1 Reduction Parallel Belt Drive (96 mm
1:1 Reduction Parallel Belt Drive (66 mm

1:1 Reduction Parallel Belt Drive (96 mm

(
1:1 Reduction Parallel Belt Drive (86 mm
(
2:1 Reduction Parallel Belt Drive (96 mm

)
)
)
)

5 mm Lead
6.015x 10° (5.32 x 10+
1.103 x 10 (9.76 x 10*
2176 x 10 (1.93x 10°
8.768 x 10° (7.76 x 10+

10 mm Lead
6.150 x 10 (5.44 x 10%)
1.117 x 10+ (9.88 x 10%)
2190 x 10* (1.94 x 10%)
8.802x 10 (7.79 x 10%)

)
)
)
)

Add per 25 mm, 5 mm Lead
1.022 x 10 (9.045 x 10°)
1.022 x 10 (9.045 x 10°)
1.022 x 10 (9.045 x 10°)
2.555x 107 (2.261 x 109)

Add per 25 mm, 10 mm Lead

1.173 x 10 (1.038 x 10°)
1.173 x 10 (1.038 x 10)
1.173 x 10 (1.038 x 10°)
2.931x 107 (2.595 x 109)

*See definitions on page 123



KX75

Models

Screw Lead

Maximum Force?®

Life at Maximum Force’
C, (Dynamic Load Rating)

Maximum Input Torque?

Max Rated RPM @ Input Shaft

Maximum Linear Speed @ Maximum Rated RPM

1. See page 169 for life calculation information.

2. Input torque should be limited such that Max Force is not exceeded. For a parallel belt ratio, the input torque ratings must be divided by the

KX
in 0.1969
mm 5
Ibf 2500
kN 11.1
in x 10° 2.4
km 60.7
Ibf 5746
kN 25.6
Ibf-in 98
Nm 11
RPM 4000
in/sec 13.1
mm/sec 333

belt ratio for allowable motor torque. The output force ratings remain the same.
3. Maximum allowable actuator-generated force that can be applied routinely. Exceeding this force may result in permanent damage to the
actuator. For maximum allowable externally-applied axial forces, consult factory. For high force, short stroke applications, consult factory.

Weights kg (lbs)
Base Actuator Weight Ib 6.75
(Zero Stroke) kg 3.06
Actuator Weight Adder Ib 0.0235
(Per mm of Stroke) kg 0.0107
Adder for Inline 1.12 (2.46)
(excluding motor)
Adder for Parallel Drive 1.84 (4.06)
(excluding motor)
Adder for Front Flange 0.87 (1.91)
Adder for Rear Flange 1.13 (2.49)
Adder for Rear Clevis 0.84 (1.85)
Adder for Rear Eye 0.84 (1.85)
Adder for Front/Rear 0.62 (1.37)
Angle Mounts
Adder for Two Trunnions JINARYRS)]
Adder for Two Foot 1.12 (2.47)
Mounts

*See definitions on page 123

KX Series Linear Actuators

0.3937
10
1250
5.6
22.6
573.3
4820
214

"
4000
26.2
666

KX75 Inertias kg-m? (Ibf-in-sec?)

Base Unit - Input Drive Shaft Only

Inline Unit - w/Motor Coupling

Base Unit - Input Drive Shaft Only

Inline Unit - w/Motor Coupling

Parallel Drive Inertias (P10 Option)

1:1 Reduction Parallel Belt Drive (86 mm)
1:1 Reduction Parallel Belt Drive (96 mm)
1:1 Reduction Parallel Belt Drive (130 mm)
2:1 Reduction Parallel Belt Drive (130 mm)

1:1 Reduction Parallel Belt Drive (86 mm)
1:1 Reduction Parallel Belt Drive (96 mm)
1:1 Reduction Parallel Belt Drive (130 mm)
2:1 Reduction Parallel Belt Drive (130 mm)

5 mm Lead
9.26 x 10 (8.20 x 10)
1.25x10% (1.1 x 10%)

10 mm Lead
9.48 x 10 (8.39 x 10)
1.44 x 104 (1.28 x 10%)

5 mm Lead
2.29x 10 (2.03 x 10?)
3.19x 104 (2.82x 10%)
5.96 x 104 (5.28 x 10?)
2.82x 104 (2.50 x 10%)

10 mm Lead
2.31x 10 (2.05x 10%)
3.21x104(2.84x10%)
5.98 x 104 (5.30 x 10%)
2.83x 10 (2.51x10%)

Add per 25 mm, 5 mm Lead
3.13x10% (2.77 x 10%)
3.13x 10 (2.77 x 109)

Add per 25 mm, 10 mm Lead
3.32x 10 (2.94 x 10%)
3.32x 10 (2.94 x 10%)

Add per 25 mm, 5 mm Lead

KX Series

3.13x10° (2.77 x 10%)

3.13x 10 (2.77 x 109)

3.13x 10 (2.77 x 109)

7.83x107 (6.93x 109)

Add per 25 mm, 10 mm Lead
3.32x10°(2.94 x 109

)
3.32x 10% (294 x 10%)
3.32x 10% (294 x 10%)

)

8.30 x 107 (7.36 x 10°

Parallel Drive Inertias (Smooth Motor Shaft Option)

1:1 Reduction Parallel Belt Drive (86 mm)
1:1 Reduction Parallel Belt Drive (96 mm)
1:1 Reduction Parallel Belt Drive (130 mm)
2:1 Reduction Parallel Belt Drive (130 mm)

1:1 Reduction Parallel Belt Drive (86 mm)
1:1 Reduction Parallel Belt Drive (96 mm)
1:1 Reduction Parallel Belt Drive (130 mm)
2:1 Reduction Parallel Belt Drive (130 mm)

5 mm Lead

2.84x10%(2.51x 109)

(

4.25x 104 (3.76 x 109)

7.33x 10+ (6.48 x 109)
(

3.32x 10 (2.94 x 109)
10 mm Lead

2.86 x 10*(2.53 x 109)

(

4.27x 10 (3.78 x 109)

7.35x 104 (6.50 x 109)
(

3.33x 10 (2.94 x 109

Add per 25 mm, 5 mm Lead
3.13x109(2.77 x 10°
3.13x10°(2.77 x 10%)
3.13x10°(2.77 x 10%)
7.83x 107 (6.93 x 10°)

Add per 25 mm, 10 mm Lead
3.32x10%(2.94 x 10%)

(

3.32x10% (2,94 x 109)

3.32x 10% (2,94 x 109)
(

8.30x 107 (7.35 x 10)
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KX Series Linear Actuators

KX90

Models

Screw Lead

Maximum Force®

Life at Maximum Force’
C, (Dynamic Load Rating)

Maximum Input Torque?

Max Rated RPM @ Input Shaft

Maximum Linear Speed @ Maximum Rated RPM

1. See page 169 for life calculation information.

in 0.1969
mm 5
Ibf 3500
kN 15.6
in x 10° 71
km 179.6
Ibf 11548
kN 51.4
Ibf-in 137
Nm 16
RPM 3000
in/sec 9.8
mm/sec 250

0.3937
10
1750
7.8
90.4
2295
10715
47.7
137
16
3000
19.7
500

2. Input torque should be limited such that Max Force is not exceeded. For a parallel belt ratio, the input torque ratings must be divided by the belt ratio
for allowable motor torque. The output force ratings remain the same.
3. Maximum allowable actuator-generated force that can be applied routinely. Exceeding this force may result in permanent damage to the actuator. For
maximum allowable externally-applied axial forces, consult factory. For high force, short stroke applications, consult factory.

Weights kg (Ibs)
Base Actuator Weight b 11.96
(Zero Stroke) kg 5.42
Actuator Weight Adder Ib  0.0366
(Per mm of Stroke) kg 0.016
Adder for Inline 1.51(3.35)
(excluding motor)
Adder for Parallel Drive 2.62 (5.80)
(excluding motor)
Adder for Front Flange 1.54 (3.40)
Adder for Rear Flange 2.86 (6.31)
Adder for Rear Clevis 1.45(3.21)
Adder for Rear Eye 1.13 (2.49)
Adder for Front/Rear 0.90 (1.97)
Angle Mounts

Adder for Two Trunnions JIEINYN(E)

Adder for Two Foot 1.71(3.78)
Mounts
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KX90 Inertias kg-m? (Ibf-in-sec?)

Base Unit - Input Drive Shaft Only

Inline Unit - w/Motor Coupling

Base Unit - Input Drive Shaft Only

Inline Unit - w/Motor Coupling

5 mm Lead
2.97 x 104 (2.63x10%)
3.84x 104 (3.40x 109)

10 mm Lead
3.00 x 10+ (2.66 x 10%)
3.87x 10" (3.43x 109

Add per 25 mm, 5 mm Lead
1.11x10° (9.80 x 10%)
1.11x 10 (9.80 x 10°%)

Add per 25 mm, 10 mm Lead
1.13x10% (1.00 x 10%)
1.13x10° (1.00 x 104

Parallel Drive Inertias (P10 Option)

1:1 Reduction Parallel Belt Drive (96 mm)
1:1 Reduction Parallel Belt Drive (130 mm)
2:1 Reduction Parallel Belt Drive (130 mm)

1:1 Reduction Parallel Belt Drive (96 mm)
1:1 Reduction Parallel Belt Drive (130 mm)
2:1 Reduction Parallel Belt Drive (130 mm)

5 mm Lead
5.12x10* (4.53x 109)
7.98x10* (7.07 x 10%)
3.41x10* (3.02x 109)

10 mm Lead
5.15x 10* (4.56 x 10°%)
8.02x 104 (7.10 x 103)
3.42x10* (3.03x 109

Add per 25 mm, 5 mm Lead
1.11x10° (9.80 x 10°%)
1.11x10% (9.80 x 10%)
2.77x 10 (2.45x 10%)

Add per 25 mm, 10 mm Lead
1.13x10% (1.00 x 10)
1.13x10° (1.00 x 104
2.82x10% (2.50 x 10%)

Parallel Drive Inertias (Smooth Motor Shaft Option)

1:1 Reduction Parallel Belt Drive (96 mm)
1:1 Reduction Parallel Belt Drive (130 mm)
2:1 Reduction Parallel Belt Drive (130 mm)

1:1 Reduction Parallel Belt Drive (96 mm)
1:1 Reduction Parallel Belt Drive (130 mm)
2:1 Reduction Parallel Belt Drive (130 mm)

5 mm Lead
6.18 x 10 (5.47 x 10°%)
9.35x 10+ (8.27 x 10°%)
3.91x 104 (3.46 x 109)

10 mm Lead
6.21x 104 (5.50 x 10°%)
9.38x 104 (8.30 x 10°%)
3.92x 104 (3.47 x 10°%)

Add per 25 mm, 5 mm Lead
1.11x 10 (9.80 x 10%)
1.11x 10 (9.80 x 10%)
2.77 x 10° (2.45 x 10%)

Add per 25 mm, 10 mm Lead
1.13x10% (1.00 x 104
1.13x10% (1.00 x 104
2.82x 10 (2.50 x 10%)

*See definitions on page 123



KX Series Linear Actuators

Estimated Service Life
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Service Life Estimate Assumptions:
* Sufficient quality and quantity of lubrication is maintained throughout The Lmexpected life of a roller screw linear actuator is

("]

service life (please refer to engineering reference on page 169 for expressed as the linear travel distance that 90% of -2

lubrication interval estimates.) . $

* Bearing and screw temperature between 20° C and 40° C properly maintained roller screws manufactured are 5

*  No mechanical hard stops (external or internal) or impact loads expected to meet or exceed. This is not a guarantee and <
- Noexteral side loads these charts should be used for estimation purposes only.

Does not apply to short stroke, high frequency applications such as fatigue
testing or short stroke, high force applications such as pressing. (For : : .
information on calculating The underlying formula that defines this value is:

estimating life for unique applications please refer to the engineering Travel life in millions of inches. where:
reference on page 169. ’

C, = Dynamic load rating (Ibf) (C
F. = Cubic mean applied load (Iof) 10 ( = ) x?
£ = Roller screw lead (inches) ol

For additional details on calculating estimated service life,
please refer to the Engineering Reference, page 169.
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KX Series Linear Actuators

Data Curves

Critical Speed vs Stroke Length:

RPM KX60 RPM KX75 RPM KX90
8000 8000 6000
7000 7000 5000
6000 6000
5000 \ 5000 4000
4000 4000 3000
3000 \ 3000 \\ \\
N \ 2000
2000 \\ 2000 o
1000 ™ 1000 1000
0 0 0
0 300 600 900 1200 0 300 600 900 1200 0 300 600 900 1200
(11.8) (23.6) (35.4) (47.2) (11.8) (23.6) (35.4) 47.2) (11.8) (23.6) (35.4) 47.2)
Stroke, mm (inch) Stroke, mm (inch) Stroke, mm (inch)
=== Actuator Rated Speed
speed at which we have tested and rated the actuator
* With longer stroke length actuators, the rated speed of the actuator is
determined by the critical speed
Maximum Side Load:
N (Ibf) KX60 N (Ibf) KX75 N (Ibf) KX90
100 200 600
(22.5) (44.9) N (134.9)
N N 500
80 ™ 160 N
(18.0) N (36.0) N (12.4) _\
~ N 400 N
60 N 120 N (89.9) \
(13.5) \\ (27.0) \ 300 SN
© N % N 674) \
(9.0) N (18.0) N 200 .
~ L @9 Y
20 40 100 L
(4.5) (9.0) (22.5)
0 0 0
0 300 600 900 1200 0 300 600 900 1200 0 300 600 900 1200
(11.8) (236) (35.4) (47.2) (11.8) (236) (35.4) (47.2) (11.8) (23.6) (35.4) 47.2)
Stroke, mm (inch) Stroke, mm (inch) Stroke, mm (inch)
Rated Force vs Stroke:
N (Ibf) KX60 N (Ibf) KX75 N (Ibf) KX90
7000 12000 18000
(1575) (2700) (4045)
6000
(1350) (250 14000
5000 4000 (3145)
“;02053 (1800) N 10000
(900) 6000 (2250)
3000 (1350) 6000
(675) \ 4000 (1350)
2000 (900)
el 2000 2000
5 C &
% 300 600 900 1200 % 300 600 900 1200 % 300 600 900 1200
(11.8) (23.6) (35.4) 47.2) (11.8) (23.6) (35.4) 47.2) (118 (23.6) (35.4) (47.2)

Stroke, mm (inch)
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Options

PB = Protective Bellows

This option provides an accordion style protective bellows to protect
the main actuator rod from damage due to abrasives or other
contaminants in the environment in which the actuator must survive.

KX Series Linear Actuators

L1 ... L6 = Adjustable External Travel

Switches
This option allows up to 3 external switches to be included. These
switches provide travel indication to the controller and are adjustable.

The standard material of this bellows is S2 Neoprene Coated Nylon,
Sewn Construction. This standard bellows is rated for environmental
temperatures of -40 to 250 degrees F. Longer strokes may require the
main rod of the actuator to be extended beyond standard length. Not
available with extended tie rod mounting option. Please contact your
local sales representative.

KX Series Accessories
| Kxe0 | KX?5 KX®0 |

Mounting Attachments
(including proper number of standard T nuts and screws)

KSRF-60-XX KSRF-75-XX KSRF-90-XX Rear Flange Attachment (see drawings and table on next page)
KSFF-60 KSFF-75 KSFF-90 Front Flange Attachment
KSEA-60 KSEA-75 KSEA-90 End Angles, Stainless Steel Std (includes 2)*
KSEP-60 KSEP-75 KSEP-90 End Angles, Parallel, Stainless Steel Std (includes 2)
KSFM-60 KSFM-75 KSFM-90 Foot Mounts (includes 2)
KSST-60 KSST-75 KSST-90 Side Trunnions (includes 2)
KSRC-60 KSRC-75 KSRC-90 Rear Clevis (includes pins)
KSRE-60 KSRE-75 KSRE-90 Rear Eye
KSMT-60 KSMT-75 KSMT-90 Metric Side Trunnion
KSMC-60 KSMC-75 KSMC-90 Metric Rear Clevis (includes pins) .§
KSME-60 KSME-75 KSME-90 Metric Rear Eye ®
Rod End Attachments §
SRMO050 SRM075 SRM075 Front Spherical Rod Eye, fits “M” Rod only
REI050 REO075 REO075 Front Rod Eye, fits “M” Rod only
RCI050 RC075 RC075 Front Rod Clevis, fits “M” Rod only
Clevis Pins
KSRP-60 KSRP-75 KSRP-90 Clevis Pin for Front and Rear Clevis, Rod Eyes and Rod Clevis
KSMP-60 KSMP-75 KSMP-90 Metric Clevis Pin for Rear Metric Clevis, Metric Rod Eyes and Rod Clevis

Limit Switches (if required in addition to L1, L2, L3 option in actuator model)

Option Quantity Part Number Description

L1 1 43403 Normally Open PNP Limit Switch (10-30 VDC, 1m, 3 wire embedded cable)

L2 2 43404 Normally Closed PNP Limit Switch (10-30 VDC, 1m, 3 wire embedded cable)

13 1 43403 Normally Open PNP Limit lSwit;h (10-30 VDC, 1m, 3 win_a embedded cable)
2 43404 Normally Closed PNP Limit Switch (10-30 VDC, 1m, 3 wire embedded cable)

L4 1 67634 Normally Open NPN Limit Switch (10-30 VDC, 1m, 3 wire embedded cable)

L5 2 67635 Normally Closed NPN Limit Switch (10-30 VDC, 1m, 3 wire embedded cable)

L6 1 67634 Normally Open NPN Limit lSwitgh (10-30 VDC, 1m, 3 wir<_a embedded cable)
2 67635 Normally Closed NPN Limit Switch (10-30 VDC, 1m, 3 wire embedded cable)

Consult your local sales representative to discuss maximum stroke length allowable with your final configuration.
Some accessories are available in stainless steel. Consult Exlar for availability and lead time.
“This option restricts max. load to 6.0 KN (1350 Ibf) for K60, 8.9 KN (2000 Ibf) for K75 and 9.3 KN (2100 Ibf) for K90.
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KX Series Linea

Dimensions
Base Actuator

[c]
A 2r°

Return to Table of Contents

[

I -
28° 22.5° in
K

P ]

0.551 0.760 0.787
g 02362 02953 03543 mm 14.00 19.31 20.00
mm 60.00 75.00 90.00 in 0.374 0.591 0.728
in N/A N/A NIA mm 9.50 15.00 18.50
C m OMeX101600  @M8X125,1600 @ M10X15]2000 n @ 1646 @2.045 @ 2.440
i 32,205 BC 3267780 33,071 BC +0.000/0.002 +0.000/-0.002 +0.000/0.002
° %6.00 68.00 78.00 mm +0 ?)2)783 05 +0g o%) g ‘(1)5 +0g o%?g %5
g 1.025 1300 1611 | 5030 50472 50620
mm ;61-0747 ;32-0035 (202-9414 in +0.000/-0.001 +0.000/-0.001 +0.000/-0.001
in ; ; . . R .
. +o.300/-o.oo1 +o.300/-o.oo1 +o.300/-o.oo1 mm s peee
mm +0.0‘(‘)?:g%3 +o.o%%g%3 +o.o%%g%3 in 0374 0472 0472
c N 1.299 1457 1,693 ”I‘r:" 09:701 ;26(9)? ;262?
mm 3300 37.00 4300 mm 1;1.50 1%.54 1%.29
peo " 4185 5256 6.179 in 02362 02953 03543
mm 106.30 133.49 156.97 i 60.00 7500 9.0
;o 1.280 1,594 1.831 29° 280 s
mm 3250 4050 46.50 in @ 2126 BC @ 2677 BC @3.071BC
, 1752 2.041 2.251 o 54.00 68.00 78.00
mm 44.50 51.85 57.17 n NA NIA NIA
“Add stroke length to dimension mm | OM6X1.0[1600 @ M8X125/2150 @ M10X1.520.00
Trunnion Mount
'Hoe .o ;% KSST-60 4.928in 1.000 +-.001 in 78.05in
= = ]E‘:_“] KSMT-60 106.88 mm 16.00 -.03 mm/-.07 mm 3.073mm
%/E @ NoE ﬁﬂ\/ KSST-75 5913in 999 + 000/~ .0021n 99.40in
SN S KSMT-75 15020mm  19.97 +.00 mm/-05 mm 3913 mm
.1 “Stroke Length = [ B ] KSST-90 6.504 in 999 +.000/- 002 n 14.401n
KSMT-0 M440mm  19.97 +.00 mm/-05 mm 4,504 mm

* Note: Approximate Distance for shipping. May be re-positioned by customer per application.

Mounting Accessories Ordered Separately

Pre-sale drawings and models are representative and are subject to change. Certified drawings and models are available for a fee. Consult your local Exlar representative for details.
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KX Series Linear Actuators

Parallel Mount (PXX or SXX) o

[D] [G] [J1
0 B _@ o
h ’1 1 7’4E © © 1
Lel - [H] ~ [l — [KI] [L1]
66 mm wide housing 86 mm wide housing 96 mm wide housing 130 mm wide housing
A in 5.748 X & in 8.110 X X X
mm 146.00 X mm 206.00 X X X
B in 2414 X " in 3.058 X X X
mm 61.31 X mm 77.66 X X X
. in 2598 X | in 3.780 X X X
mm 66.00 X mm 96.00 X X X
b in 7.028 X X J in 10.827 X X
mm 178.50 X X mm 275.00 X X
E in 2.696 X X " in 3616 X X
mm 68.49 X X mm 91.84 X X
F in 3.386 X X L in 5118 X X
mm 86.00 X X mm 130.00 X X
Parallel Mount Actuator | Mounted Belt | Parallel Drive
H H Frame Motor Reduction Housing Optional Optional Optional
HOUSIng Wldth and Size Frame Size' Ratio Width? Rear Flange Rear Clevis Rear Eye
Rear Flange/Clevis 60 mm 11 66 mm KSRF-60-66
Mount Opt|ons K60 60 mm 21 96 mm KSRE.60.96 | KSRC-80 (English/ ~KSRE-60 (English)/
. ' KSMC-60 (Metric) ~ KSME-60 (Metric)
When selectlng a par.aIIeI 60 mm 1:10r2:1 96 mm KSRF-60-96 @
=
mount for your K Serlgs 60 mm 11 86 mm KSRF-75-86 S
actuator, the table at right 0 » o CSRF75.55 3
. . . . mm . mm =19 0 :
indicates what size drive K75 KSRC-75 (Engl|§h)/ KSRE-75 (Engllgh)/
housing will be mounted 75 mm 21 130 mm KSRE-75-130  KSMC-75 (Metric)  KSME-75 (Metric)
to your actuator. If your 115 mm 1:1 130 mm KSRF-75-130
application also requires a rear 60 or 90 mm 11 96 mm KSRF-90-96
flange, rear clevis or rear .eye, Ko 60 mm 11 0r 2:1 96 mm KSRF-909  ksRC-90 (Englishi  KSRE-90 (Englishy/
please select the approprla!te 90 mm 141 0r 21 130 mm KSRF-90-130  KSMC-90 (Metric) | KSME-90 (Metric)
attachment based on the size 15 mm " 130 mm KSRE-90130

of the drive housing.

"Motor sizes above are based on Exlar’s product offering. Other manufacturers’ motors of comparable size may also be mounted.
2See drawings for parallel drive housing dimensions.

Inline Integrated Coupling

_-_ Motor Dependent —
T Tl Motor Dependent —
ANERY

A 4 —

7 7
—_——"
= \
f—a \
—_
_— \
— 7
I LT

A \" Motor Dependent }‘

ISC keyed motor shaft recommended for inline mount
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KX Series Linear Actuators

Foot Mount
A

[F 17 B in

O’@J;\L -©- mm
=iy in
© 0o ¢
% - in
0= © © D
N mm
°© Fﬁ @ E in
mm
cl1~ I~ Jrerl in

Mounting position shown for dimensions only. mm
Feet may be positioned on any side, at any distance.

[

I
© o

(LI

Front Flange

A
mm
in
T B mm
[BI[A] c in
¢ mm
in
[C] D mm
in
E mm
in
F mm

End Angles

—[A] A mm
in
T ey "
in
[B] [D] %ﬁ\ ¢ mm
‘//_,ﬂ/ D in
L ? - \ r\y mm
[c] = (e~ l’j[m E n
mm
in
F mm
KX60 Maximum Allowable Actuator Force = 1350 lbs in
KX75 Maximum Allowable Actuator Force = 2000 Ibs G mm

KX90 Maximum Allowable Actuator Force = 1350 lbs
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1.536
39.03
4.0
101.6
0.375
9.53

@0.260

6.60
1.50
38.10
3.250
82.55

1.772
45.00
2.559
65.00
20.354
9.00
3.543
90.00
4.528
115.00
0.394
10.00

1.400
35.55
3.543
90.00
0.140

3.56
2.835
72.00

@ 0.260

6.60
0.856
21.74
1.001
25.44

1.969
50.00
4.921
125.00
0.512
13.00
20.354
9.00
1.969
50.00
3.937
100.00

1.969
50.00
3.150
80.00
20.354
9.00
3.937
100.00
5.118
130.00
0.591
15.00

1.968
50.00
2.953
75.00
0.250
6.35
1.969
50.00
@ 0.354
9.00
1.083
27.50
1.575
40.00

_m KSFM-75____KSFM-90

2.502
63.55
5.669
144.00
0.750
19.05
@0.433
11.00
1.750
44.45
4.724
120.0

_-Eiﬁ- KSFF-75 | KSFF-90 |

2480
63.00
3.780
96.00
@0.480
12.20
4.961
126.00
6.496
165.00
0.750
19.05

Tinine | KSEA®) | KSEA7S | KSEA90 |

2219
56.35
3.543
90.00
0.250

6.35
2480
63.00

@0.472

12.00
1.319
33.50
1.969
50.00



Rear Flange

KX Series Linear A

0.3941n 2.559in 3.543in 45281 1.772in 0.354in
_ KSRF-60-66  19oomm = 6500mm = 90.00mm  11500mm = 4500mm | 9.00mm
W E 0472in 2.9501in 3.9371n 4.724in 1969 in 0.354in
KSRF-60-86 1200mm  7500mm  100.00mm  120.00mm  50.00 mm 9.00 mm
0.7501in 3.780in 4.961in 6.496in 2480in 0.480in
oIF] KSRF-60-9 ' 1o05mm  9500mm | 12600mm  16500mm = €300mm | 12.2mm
0.5901n 3.4501in 3.9371n 5.1181n 1969 in 0.354in
n KSRF-75-86  1500mm  80.00mm  10000mm  13000mm  5000mm  9.00mm
@ TS e 0.7501n 3.780in 4.961in 6.496in 24801 0.480in
. . KSRESZSNSE 19.05 mm 96.00 mm 126.00 mm 165.00 mm 63.00 mm 12.20 mm
[B] [E] 0.750 in 4370in 5,906 in 7.323in 2953 in 0.561in
& & i KSRF-75-130  4go5mm  11100mm  15000mm  186.00mm  7500mm  1425mm
H—1H KSRF.90.96 0.7501n 3.780in 4.961in 6.496in 24801n 0.480in
[A] $‘ F 19.05 mm 96.00 mm 126.00mm = 165.00 mm 63.00 mm 12.20 mm
0.7501n 4370in 5.906 in 7.323in 2.953in 0.561in
(el KSRF-90130  yo05mm  111.00mm  15000mm  18600mm  75.00mm  14.25mm
[D]
Rear Clevis Rear Eye | opon A B Cc D  E _F | G |
Inch Clevis 0.500in . . . . 0.750 in 1.750in
:E ::E (KSRC-60)  +0.004/+0002 500in | 1.000in 1 1.100in 15000 400900000 = +0.000-0.029
Metric Clevis 12 mm 28.00 mm 52.00
(KSMC-60) 400400  2500mm 1600mm 2400mm 2800mm 6501000 40001074 mm
Inch Eye 0500in ) ) ! ! 0.7501n
" [ci e (KSRE-60) +0.004/+0.002 1.125in  0.750in  1.100in  1.250in +0.008/-0.024 NA
Ol ! 0R ! :“Kest;l%%’i +3%):/"go 2500 mm 16,00 mm | 24.00mm  28.00 mm +2082003?§0 NA
[D] [D] Inch Clevis 0.751in . ) : : 1.251in .
| (KSRC-75) +0.001/+0.000 2000in  1.375in  1.250in = 2.000 in +0.005/-0.001 2.500in
> ,’__EE Metric Clevis 16 mm 40.00
— [B] [A] — [B] B[A] (KSMC-75)  +0.04 mm/-00 36.00 mm 20.00 mm 30.00 mm 40.00 mm +0.41/-0.00 mm 70.00 mm
- [E] |= . - [E " -
0 (e1 " :’I‘(';hR'é‘_’;s) +o.gb715/1(;?000 2000in  1375in  1250in  2.000in +0_2)'02(;5/(_)0'2)05 NA
[F]1[G] [F] Metric Eye 16 mm 39.80
(KSME-75) +0.04 mm/-0.0 36.00 mm 20.00 mm 30.00 mm 34.00 mm -0.201-0.60 mm NA
Inch Clevis 0.750 in . . . . 1.2511in
= 2000in  1375in  1.450in  2.100 3.544
Clevis and Eye Dimesions, Imperial and Metric (KSRC-90) +0.001/+0.000 n n mn ™ 40.005/-0.001 n
.00 mm 20.00 mm 36.00 mm 37.00 mm . .00 mm
?&?&%ﬂgrls +0.0146nr1nr$-o.0 36.00mm| 20.00 mm | 36.00 mm | 37.00 +0.413?0[,)(§)o mm 9000 2
N . -
:’I‘(CshRE’_';O) +0‘86715/2(;7000 2000in  1375in  1450in  200in +0.2)'§05/(_’0'%05 NA g
Metric Eye 16 mm 50.00
(KSME-90)  +0.04mm00 000MM 20.00mm 36.00mm 37.00mm o0 660 my  NA
S pherical Rod Eye - KX60 (SRM050) ) )
2.125in (54.0 mm) 2.875in (73.03 mm) 2.875in (73.03 mm)
2B 0.500in (12.7 mm) 0.750 in (19.05 mm) 0.750 in (19.05 mm)
—[G]}= c 1.156 in (29.4 mm) 1.625in (41.28 mm) 1.625in (41.28 mm)
[D] ~[F 1= \ D 1312in (33.3 mm) 1.75in (44.5 mm) 1.75in (44.5 mm)
_Y_ ) E 6° 14° 14°
_[B] % (E] F 0.5001n (12.7 mm) 0.688 in (17.46 mm) 0.688 in (17.46 mm)
T G 0.625n (15.9 mm) 0.8751n (22.23 mm) 0.875n (22.23 mm)
- H 0.875in (22.2 mm) 1.1251n (28.58 mm) 1.125n (28.58 mm)
[ Aq— — J 0.7501n (19.1 mm) 1,000 in (25.40 mm) 1,000 in (25.40 mm)
(] K 112-20 3/4-16 3/4-16
N
Pre-sale drawings and models are representative and are subject to change. Certified drawings and models are available for a fee. Consult your local Exlar representative for details.
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KX Series Linear Actuators

Rod Eye [ KXGO(REIOSO) | KX75(RE075) | KX90(REO75) |
[A]ﬂ 'I‘ [A] ’1 (8] r‘

A 0.50in (12.7 mm) 0.750in (19.05 mm 0.750in (19.05 mm

) )
(Al B 0.75in (19.05 mm) 1.250in (31.75 mm) 1.2501in (31.75 mm)
[ 1.50in (38.1 mm) 2.375in (60.33 mm) 2.375in (60.33 mm)
D 0.75in (19.05 mm) 1.125 in (28.58 mm) 1.125 in (28.58 mm)
D[A] TT (¢ E 0.375in (9.53 mm) 3/4-16 3/4-16
(bl F 11220 NA NA
[F]

Rod Clevis o0 RS0 ks (Reors) | Koo RoS)

A 0.750 in (19.05 mm) 1.125 in (28.58 mm) 1.125 in (28.58 mm)
CIR B 0.750 in (19.05 mm) 1.250 in (31.75 mm) 1.250 in (31.75 mm)
6] = - c 1.500in (38.1 mm) 1.750 in (44.45 mm) 1.750 in (44.45 mm)
[E] D 0.5001in (12.7 mm) 0.625 in (15.88 mm) 0.625 in (15.88 mm)
8] (F] T E 0.765in (19.43 mm) 1.265 in (32.13 mm) 1.265 in (32.13 mm)
[;\']—r [ f ] oF 0.500in (12.7 mm) 0.750 in (19.05 mm) 0.750in (19.05 mm)
T 1 26 1.000 in (25.4 mm) 1,500 in (38.10 mm) 1,500 in (38.10 mm)
K] H 1.000 in (25.4 mm) 1.250 in (31.75 mm) 1.250 in (31.75 mm)
[H K 2J N/A N/A N/A
K 1/2-20 3/4-16 3/4-16

7\
K@’
7

Clevis Pin L keo K5 kxeo ]

KSMP-60 KSRP-60 KSMP-75 KSRP-75 KSMP-90 KSRP-90
ic ][ B] (cl A 2.56 in (65 mm) 2.28in (57.9 mm) 3.35in (85.0 mm) 3.091in (78.5 mm) 4.13in (105.0 mm) 4.13in (105.0 mm)
Jj r‘ B 2.19in (55.50 mm)  1.94 in (49.28 mm) 2.99in (76.0 mm) 2.74in (69.5 mm) 3.781in (96.0 mm) 3.78in (96 mm)
(o3 0.191in (4.75 mm) 0.17 in (4.32 mm) 0.18in (4.5 mm) 0.18in (4.5 mm) 0.18in (4.5 mm) 0.18in (4.5 mm)
21D] % % oD 047in (12 mm) 0.50in (12.7 mm) 0.630 in +0.000/-0.002  0.750 in +0.000/-0.002 ' 0.630 in +0.000/-0.002 0.750 in +0.000/-0.002
T O[E] ’ ’ : (16 mm +0.00/-0.04)  (19.05 mm +0.00/-0.04) ~ (16 mm +0.00/-0.04)  (19.05 mm +0.00/-0.04)
L‘i [A] 44 OE 0.12in (3 mm) 0.095in (2.41 mm) 0.14/in (3.56 mm) 0.14in (3.56 mm) 0.14 in (3.56 mm) 0.14in (3.56 mm)

Rod Ends

-
N~

[F ] Thread [D]
Depth [D]j r‘ AN (8] NN
7 = *1 and
o

/
= —a
SN IS —
SR — A —
== I— —.
_ _— g
= 4 —— 4
A - 7
A S S
AN AN

I ™ Y Y™ S N S T Y- S NS R S NI

KX60

MW U.S. Male 1/2-20 UNF-2A 1.02in (28.00 mm) 0875in (222mm)  1.2491in (31.74 mm) 0.472in (12.00 mm) 1.025n (26.04 mm) NIA

FIV U.S. Female 1/2-20 UNF-2B 1.02in (28.00 mm) NIA 1.2491n (31.74 mm) 0.472in (12.0 mm) 1.025n (26.04 mm) 0.751in (19.0 mm)

AR Metric Male M12 x 1.25 6g 1.02in (28.00 mm) 0.945 in (24 mm) 1.2491n (31.74 mm) 0.472in (12.0 mm) 1.025n (26.04 mm) NIA

BIL Metric Female M12 x 1.25 6H 1.02in (28.00 mm) NIA 1.2491n (31.74 mm) 0.472in (12.0 mm) 1.025in (26.04mm)  0.70n (17.80 mm)
KX75

MW US. Male 3/4-16 UNF-2A 148in (30.00mm)  1.125in (2858mm) 1500 in (38.10 mm) 0.551 in (14.00 mm) 1.300in (33.03 mm) NIA

FIV U.S. Female 3/4-16 UNF-2B 1.18in (30.00 mm) NIA 1,500 in (38.10 mm) 0.551in (14.0 mm) 1.300in (33.03mm)  1.13in (28.58 mm)

AR Metric Male M16 x 1.50 6g 1.48in (30.00mm)  1.260in (32.00mm) 1500 in (38.10 mm) 0.551in (14.0 mm) 1.300in (33.03 mm) NIA

BIL Metric Female M16 x 1.50 6H 1.18in (30.00 mm) NIA 1,500 in (38.10 mm) 0.551in (14.0 mm) 1.300in (33.03mm)  1.30in (33.00 mm)
KX90

MW US. Male 3/4-16 UNF-2A 1.34 in (34.00 mm) 150in (3810 mm)  1.750 in (44.45 mm) 0.629 in (16.00 mm) 1,611 in (40.91 mm) NIA

FIV U.S. Female 3/4-16 UNF-2B 1.34 in (34.00 mm) NIA 1750 in (44.45 mm) 0.629 in (16.00 mm) 1611in (4091 mm)  1.25in (31.75 mm)

AR Metric Male M20 x 1.5 6g 134in (34.00mm)  1417in(36.00mm)  1.750 in (44.45 mm) 0.629 in (16.00 mm) 1,611 in (40.91 mm) NIA

BIL Metric Female M20 x 1.5 6H 1.34 in (34.00 mm) NIA 1750 in (44.45 mm) 0.629 in (16.00 mm) 1611in (4091 mm)  150in (38.10 mm)
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KX Series Linear Actuators

Motor Mount Drawing

SHAFT _ _
LENGTH
1
PILOT
DIA.
SHAFT J
DIA.

KX60 Motor Mount Codes

Bolt Circle Diameter
(mmlin) Pilot Diameter (mm/in) | Shaft Diameter (mm/in) | Shaft Length (mm/in) | Key Width (mml/in) Motor Mount Code
63 45 14 38 5 GEB

63 50 12 36 4 GEA
68 60 12 30 4 GFB
68 60 16 48 5 GFA
70 50 14 30 5 JGA
70 50 16 30 5 GGB 8
70 50 16 37 5 GGA ®
75 60 14 30 5 HB o
90 60 19 40 6 JKF
90 70 1 30 4 JKE
90 70 14 30 5 JKD
90 70 16 35 NA JKC
90 70 16 40 5 JKG
90 70 19 40 6 JKA
95 50 14 30 5 ELC
95 65 14 30 5 ELA
95 65 16 30 5 ELB
100 80 10 32 3 IMD
100 80 14 30 5 IMA
100 80 14 40 5 JMC
100 80 16 40 5 IMB
100 80 19 40 6 IMC
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KX Series Linear Actuators

KX75 Motor Mount Codes

Bolt Circle Diameter
(mmlin) Pilot Diameter (mm/in) | Shaft Diameter (mm/in) | Shaft Length (mm/in) | Key Width (mml/in) Motor Mount Code
68 60 16 48 5 GFA

70 50 16 40 5 GGA
75 60 16 48 5 GHA
85 70 22 56 6 GIA
90 60 19 40 6 JKF

90 70 16 40 5 JKG
90 70 19 40 6 JKA
100 80 14 40 5 JMC
100 80 16 40 5 IMB

100 80 19 40 6 IMC
100 80 19 55 6 JMD
100 80 22 48 6 GMA
15 95 19 40 6 INA
115 95 19 55 6 JNC
15 95 22 45 8 JND
115 95 22 70 NA JNB
115 95 24 45 8 JNA
115 95 24 50 8 INB

130 95 19 40 6 IPC

130 95 24 50 8 IPD

130 10 19 40 6 IPA

130 10 24 50 8 IPB

145 10 19 40 6 JQJ

145 10 19 55 5 JQG
145 10 19 55 6 JOK
145 10 22 55 8 JQH
145 10 22 55 6 JQF
145 10 22 70 8 JQE
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KX Series Linear Actuators

KX90 Motor Mount Codes

Bolt Circle Diameter
(mmlin) Pilot Diameter (mm/in) | Shaft Diameter (mm/in) | Shaft Length (mm/in) | Key Width (mml/in) Motor Mount Code
70 50 16 40 5 GGA

75 60 16 48 5 GHA
8 70 2 56 6 GIA
%0 60 19 40 6 JKF
% 70 16 40 5 JKG
% 70 19 40 6 JKA
100 80 14 40 5 MC
100 80 16 40 5 VB
100 80 19 40 6 IMC
100 80 19 55 6 JMD
100 80 2 40 6 GMB
100 80 2 48 6 GMA
15 % 19 40 6 INA
115 % 19 55 6 INC
15 % 2 45 8 JND
15 % 2 70 NA JNB
15 % 2% 45 8 INA
15 % 2% 50 8 INB
130 % 19 40 6 IPC
130 % 2 50 8 IPD
130 110 19 40 6 IPA
130 110 2% 50 8 IPB
145 110 19 40 6 JaJ "
145 110 19 55 5 JaG 3
145 110 19 55 6 JOK -
145 110 2 55 8 JQH <
145 110 2 55 6 JQF
145 110 2 70 8 JQE
145 110 2% 55 8 Jap
145 110 2 65 8 Jac
145 110 2 55 8 JaB
145 110 2 63 8 JOA
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KX Series Ordering Guide

Return to Table of Contents

Actuator Type & Frame Size J

Stroke Length

Screw Lead

Mounting

Actuator Series
KX = High Capacity Roller Screw

AA = Actuator Frame Size
60 =60 mm (2.375 inch)

75 =75 mm (2.95 inch)

90 =90 mm (3.54 inch)

BBBB = Stroke Length (mm)
0150 = 150 mm
0300 = 300 mm
0600 = 600 mm
0900 =900 mm

CC = Lead (linear motion per screw
revolution)

05=5mm (0.2 inch)

10 =10 mm (0.4 inch)

D = Mounting Options
N = None, Base Unit

E = Rod Options

M = Male, US Standard thread
A = Male Metric thread

F = Female US Standard thread
B = Female Metric thread

FFF = Input Drive Provisions
NMT = Drive shaft only, no motor mount
ISC = Inline, includes shaft coupling
Keyed Motor Shaft Options

P10 = Parallel, 1:1 belt reduction

P20 = Parallel, 2:1 belt reduction
Smooth Motor Shaft Options

S10 = Parallel, 1:1 belt reduction

S20 = Parallel, 2:1 belt reduction

For options or specials not listed above or for
extended temperature operation, please contact Exlar
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\— Mechanical Options

Motor Mount Provisions
Input Drive Provisions

Rod End Thread/Rod Material

GGG = Motor Mount Provisions '
See page 135-137 for Motor Mount Code.

MM = Mechanical Options 2
PB = Protective bellows for extending rod

Limit Switches

L1=0ne N.O., PNP

L2 =Two N.C., PNP

L3 =0ne N.O. PNP & two N.C., PNP
L4 = 0One N.O., NPN

L5 =Two N.C., NPN

L6 = One N.O., NPN & two N.C., NPN

*See Page 129 for Limit Switch details.

NOTES:

1. For oversized motors, contact your local
sales representative.

2. For extended temperature operation
consult factory for model number.

Please provide a 3D CAD model of motor
with all orders to ensure proper mounting
compatibility.




Engineering Reference

Sizing and Selection of Exlar
Linear and Rotary Actuators

Move Profiles

The first step in analyzing a motion control application and selecting
an actuator is to determine the required move profile. This move
profile is based on the distance to be traveled and the amount of
time available in which to make that move. The calculations below
can help you determine your move profile.

Each motion device will have a maximum speed that it can achieve
for each specific load capacity. This maximum speed will determine
which type of motion profile can be used to complete the move.
Two common types of move profiles are trapezoidal and triangular.
If the average velocity of the profile, is less than half the maximum
velocity of the actuator, then triangular profiles can be used.
Triangular Profiles result in the lowest possible acceleration and
deceleration. Otherwise a trapezoidal profile can be used. The
trapezoidal profile below with 3 equal divisions will result in 25%
lower maximum speed and 12.5% higher acceleration and
deceleration. This is commonly called a 1/3 trapezoidal profile.

The following pages give the required formulas that allow you to
select the proper Exlar linear or rotary actuator for your application.
The first calculation explanation is for determining the required
thrust in a linear application.

Ve

Linear Move Profile Calculations

Vmax = max.velocity-in/sec (m/sec)
Vavg = avg. velocity-in/sec (m/sec)
tacc = acceleration time (sec)
tdec = deceleration time (sec)
tcv = constant velocity (sec)
ttotal = total move time (sec)
acc = accel-in/sec? (m/sec?)
dec = decel-in/sec? (m/sec?)
cv = constant vel.-in/sec (m/sec)
D = total move distance-in (m)
or revolutions (rotary)

Standard Equations

Vavg =D/ ttotal
If tacc = tdec Then: Vmax =
(ttotal/(ttotal-tacc)(Vavg)
and
D = Area under profile curve
D = (12(tacct+tdec)+tcv)(Vmax)

Ve

The second provides the
necessary equations for
determining the torque required
from a linear or rotary application.
For rotary applications this
includes the use of reductions v

through belts or gears, and for H o
linear applications, through
SCrews. acc

Velocity (in/sec)

Vavg |oofl T L)

Trapezoidal Move Profile

Triangular Move Profile

Velocity (in/sec)

LY T

Vavg|-ooeeeerfleeei )

time (sec)

Pages are included to allow you
to enter your data and easily

ttotal

l— tacc > tov —ie tdec —

time (sec)

tacc Tdec

ttotal

perform the required calculations.
You can also describe your
application graphically and send
to Exlar for sizing. Reference
tables for common unit

conversions and motion system Vmax =15 (Vavg)

Trapezoidal Equations

If tacc =tcv = tdec Then:

Triangular Equations

If tacc = ttotal/l2 Then:
Vmax =2.0 (Vavg)

constants are included at the end
of the section.
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D = (23) (ttotal) (Vmax)

acc = dec = Vmax
tacc

D = (12) (ttotal) (Vmax)

acc = dec = Vmax
tacc




Sizing and Selection of Exlar Linear Actuators

( \
Terms and (units) Thrust Calculations
THRUST = Total linear force-Ibf (N) Definition of thrust:
@ = Angle of inclination (deg) The thrust necessary to perform a specific
Ffriction = Force from friction-Ibf (N) move profile is equal to the sum of four

components of force. These are the force
due to acceleration of the mass, gravity,
friction and applied forces such as cutting

and pressing forces and overcoming spring
Fgravity = Force due to gravity-Ibf (N) forces.

g = Coefficient of sliding friction
Fapplied = Applied forces-Ibf (N)
(refer to table on page 136 for different materials)
WL = Weight of Load-Ibf (N)
g =386.4: Acceleration of gravity - in/sec? (9.8 m/sec?)

tacc =Acceleration time (sec)
Facc = Acceleration force-Ibf (N)
v = Change in velocity-in/sec (m/s)

A/
F app.

Thrust Calculation Equations
THRUST = Ffriction + [Facceleration] + Fgravity + Fapplied
THRUST = WLpcosg + [(WL /386.4) (v/tacc)] + WLsing + Fapplied

Angle of Inclination

Sample Calculations: Calculate the thrust required to accelerate a
200 pound mass to 8 inches per second in an acceleration time of

0.2 seconds. Calculate this thrust at inclination angles(g) of 0°, 90" and %0 Note: at g = 0°
30°. Assume that there is a 25 pound spring force that is applied against 0 cosg = 1: sing = 0
the acceleration. atg =90°

90° cosg = 0; sing = 1

WL =200 Ibm, v=8.0 in/sec., ta= 0.2 sec., Fapp. = 25 Ibf, y = 0.15
It is necessary to calculate the required

g=0 thrust for an application during each portion
of the move profile, and determine the worst

THRUST =WLpcoss + [(WL /386 4) (vitacc)] + WLsing + Fapplied case criteria. The linear actuator should

= (200)(0.15)(1) + [(200/386.4)(8.0/0.2)] + (200)(0) + 25 then be selected based on those values.
The calculations at the right show
=301bs + 20.73 Ibs + 0 Ibs + 25 Ibs = 75.73 Ibs force calculations during acceleration which is
often the most demanding segment of a
0=90" profile.

THRUST = WLpcosg + [(WL /386.4) (v/tacc)] + WLsing + Fapplied
=(200)(0.15)(0) + [(200/386.4)(8.0/0.2)] + (200)(1) + 25

=01lbs +20.73 Ibs + 200 Ibs + 25 Ibs = 245.73 Ibs force
2 =30

THRUST =W.Lpcosg + [(WL /386.4) (v/tacc)] + WLsing + Fapplied
= (200)(0.15)(0.866) + [(200/386.4)(8.0/0.2)] + (200)(0.5) + 25

=26 Ibs +20.73 Ibs + 100 + 25 =171.73 lbs force
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Motor Torque

Motor Torque
Calculations

When selecting an actuator system it is
necessary to determine the required motor torque
to perform the given application. These
calculations can then be compared to the torque
ratings of the given amplifier and motor
combination that will be used to control the
actuator’s velocity and position.

When the system uses a separate motor and
screw, like the FT actuator, the ratings for that
motor and amplifier are consulted. In the case of
the GSX Series actuators with their integral
brushless motors, the required torque divided by
the torque constant of the motor (Kt) must be less
than the current rating of the GSX or SLM motor.

Inertia values and torque ratings can be found in
the GSX, FT, and SLM/SLG Series product

specifications.

For the GSX Series the screw and motor inertia
are combined.

Motor with screw
(GSX, FT, & EL)

= ==

Motor & motor with reducer
(SLM/SLG & ER)

gl

Motor with belt and pulley

-
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Terms and (units)

A = Required motor torque, Ibf-in (N-m)

Aa = Required motor acceleration torque, Ibf-in (N-m)
F = Applied force load, non inertial, Ibf (kN)

S = Screw lead, in (mm)

R = Beltor reducer ratio

TL = Torque at driven load Ibf-in (N-m)

vL = Linear velocity of load in/sec (m/sec)

wL = Angular velocity of load rad/sec

wm = Angular velocity of motor rad/sec

n = Screw or ratio efficiency

= Gravitational constant, 386.4 in/s? (9.75 m/s?)
Angular acceleration of motor, rad/s?

m = Mass of the applied load, Ib (N)

JL = Reflected Inertia due to load, Ibf-in-s? (N-m-s?)
Jr = Reflected Inertia due to ratio, Ibf-in-s? (N-m-s?)

Q @
1

Js = Reflected Inertia due to external screw, Ibf-in-s? (N-m-s?)

Jm = Motor armature inertia, Ibf-in-s2 (N-m-s?)
= Length of screw, in (m)

= Density of screw material, Ib/in® (kg/m?)
Radius of screw, in (m)

= pi(3.14159)

= Dynamic load rating, Ibf (N)

O= "o r
1

Velocity Equations
Screw drive: V| = wm*S/21 in/sec (m/sec)

Belt or gear drive: wm = w *R rad/sec

Torque Equations
Torque Under Load

Screw drive (GS, FT or separate screw): A = _S+F  Ibf-in (N-m)

L[] 'IT L] r]
Belt and Pulley drive: A = T/ R n Ibf-in (N-m)

Gear or gear reducer drive; A =T /R nIbf - in (N-m)

Torque Under Acceleration
N = (g + Jrt (Js + J)/RYa Ibf-in
a = angular acceleration = ((RPM / 60) x 21) / tacc, rad/sec?.

Js=meLepxrtlb-in-s*(N-m-s?)
2.9

Total Torque per move segment
AT =Aa+ A Ibf-in (N-m)




Calculating Estimated Travel Life of Exlar Linear Actuators

Mean Load Calculations

Ve

For accurate lifetime calculations of a roller screw in a linear application, the cubic
mean load should be used. Following is a graph showing the values for force and
distance as well as the calculation for cubic mean load. Forces are shown for example
purposes. Negative forces are shown as positive for calculation.

Cubic Mean Load Equation

Force
500 Ibs [
250 Ibs
F1 Fo F3 Fa
100 Ibs 50 Ibs
0.5 inches 2.9 inches 1.0 inches 3.5 inches
- > — » | > >
S1q So S3 Sy

S = Distance traveled during each move segment

F13S1+F23S2 + F33S3 + F43 Sy

cml

S1+So+

S3 + S84

Value from example numbers is 217 Ibs.

Lifetime Calculations

The expected L., life of a roller screw is expressed as the linear
travel distance that 90% of the screws are expected to meet or
exceed before experiencing metal fatigue. The mathematical formula
that defines this value is below. The life is in millions of inches (mm).
This standard L1 life calculation is what is expected of 90% of roller
screws manufactured and is not a guarantee. Travel life estimate is
based on a properly maintained screw that is free of contaminants
and properly lubricated. Higher than 90% requires de-rating according
to the following factors:

95% x 0.62 96% x 0.53
97% x 0.44 98% x 0.33
99% x 0.21

Single (non-preloaded) nut:

e

cml

Short Stroke Lifetime Calculations

If your application requires high force over a stroke length shorter
than the length of the rollers/nut, please contact Exlar for derated life
calculations. You may also download the article “Calculating Life
Expectency” at www.exlar.com.

Note: The dynamic load rating of zero backlash, preloaded screws is
63% of the dynamic load rating of the standard non-preloaded
screws. The calculated travel life of a preloaded screw will be
25% of the calculated travel life of the same size and lead of a
non-preloaded screw for the same application.
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Thrust Calculations

Total Thrust Calculations

Ve

Terms and (units) Variables

THRUST = Total linear force-Ibf (N) d = Angle of inclination - deg.........ccoevurenn.
Fiiction = Force from friction-Ibf (N) tacc  =Acceleration time - sec...........ccccucuucee.
Facc = Acceleration force-Ibf (N) v = Change in velocity - in/sec (m/s)...........
Fgravity = Force due to gravity-Ibf (N) J = Coefficient of sliding friction ..................
Fappied = Applied forces-Ibf (N) w, = Weight of Load-Ibm (Kg)........cocvvrureenn.

3864  =Acceleration of gravity - in/sec’ (9.8 m/sec?)  Fyppjied = Applied forces-bf (N) ......ccccoovvrrrrrrvn

Thrust Calculation Equations

Ve

THRUST = Ffriction 1+ Facceleration ]+ Fgravity + Fapplied
THRUST = W xpxcose ] + [( WL /386.4) x (v / tae )] + Wising + Fappied

THRUST=[( ()X NI 8864 x ([ N+ ) )+ )
THRUST = 1+ ) x( N+ ]+ ( )

= Ibf.

Calculate the thrust for each segment of the move profile. Use those values in calculations below.
Use the units from the above definitions.

Cubic Mean Load Calculations

Ve

3 /F’S+F’8+F’S;+F,S,
S/+S,+S;+S,

F-_ S FiS;=_
F-_ Sp-_ F2S,=_
Fe-_ Sp-_ F?S;=_
Feo S FiPS;=_

Move Profiles may have more or less than four components. Adjust your calculations accordingly.
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Torque Calculations & Equations

Torque Calculations

Terms and (units) )
A S TOrQUE, 1D (N-M)..eieiicc st D e
F  =Applied Load, non inertial, I0f (N) .....cooirriec e e
8 T 1ot (T [=Y: o N o T () TS STTTRT D e
n = Screw or ratio efficiency (~85% fOr roller SCrEWS) .......ccvvvueiriiericrreen e D e
g = Gravitational constant, 386 iN/S2 (9.8 M/S2) .......cccerriiriririrrir e D e
a  =Acceleration of MOLOF, FAA/S2 ..........c.vuieiiiiiiriiriiei b T e
R = Belt OF reAUCET A0 .......cvcvecrec bbb T e
T. =Torque at driven load, IDf-in (N-M) ... T e neeeeen
V| = Linear velocity of [0ad, iN/SEC (M/SEC) ......cuiurmiirieriiiriirieiris e T e
WL =Angular velocity 0f [0ad, rad/SEC. ........ccvrirrrieereis s D e
Wm = Angular velocity 0f MOLOX, FAA/SEC........coieieeeriee et D e
m = Mass of the applied 10ad, DM (KG).....c.coverrrriiriieeree bbb D e
Jr =Reflected Inertia due to ratio, Ib-in-52 (N-M-S2) ......ccovurierririeierieie e D e
Jg =Reflected Inertia due to Screw, Ib-iN-S2 (N-M=S2) ..........ociuerirerrerrcerreereees e T e neeeeen
J.  =Reflected Inertia due t0 10ad, ID-IN-S2(N-M-S2).........erurrirririrrtrrreereree e D e
Jy = Motor armature inertia, 1D-iN-S2 (N-M=S2) ......coirrrrirrrice et neas D e
L -
K; = Motor Torque constant, Ib-in/amp (N-M/@MP) ........cccccoeeriiiicieicseee et D e
* For the GS Series Jg and Jy, are one value from the GS Specifications.
Torque Equations
Torque From Calculated Thrust.

A= _SF Ib-in(N-m)=( ) X ( )21 (0.85) = ( ) X ( )/5.34 =

2+17°n

Torque Due To Load, Rotary.

Belt and pulley drive: A = T /R n Ibf-in (N-m)

Gear or gear reducer drive: A = T/ Rn Ibf-in (N-m)
Torque During Acceleration due to screw, motor, load and reduction, linear or rotary.

l=(Um+Js+J)/R?)a Ib-in(N-m) =[( Y+ o+ ) ) 1( ) = e
Total Torque = Torque from calculated Thrust + Torque due to motor, screw and load

( )+ ( ) *( )=
Motor Current = A/ K; =( )/ ( )=
\ J
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Exlar Application Worksheet

Exlar Application Worksheet

Send to:

Exlar Automation

Email: cha_applications@curtisswright.com
Fax: (952) 368-4877

Attn: Applications Engineering

Date: Company Name:
Address:
City: State: Zip Code:
Phone: Fax:
Contact: Title:
| J

Sketch/Describe Application

Velocity vs. Time Force or Torque vs. Distance

v fort

time distance

> >
HERERRE HERERRR

Indicate units on graphs
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Exlar Application Worksheet

Exlar Application Worksheet

N
Date: Contact: Company:
Stroke & Speed Requirements
Maximum Stroke Needed..........ccovvirieneirienseeseesesse e inches (mm), revs
Index Stroke LeNGth ......c..cvveirnereerceerce e inches (mm), revs
INAEX TIME ...t sec
Max Speed ReqUIFEMENTS .......c..cvvriierireereireseeeesee s in/sec (mm/sec), revs/sec
Min Speed REQUIFEMENLS ........cvvvrrreiierieereereeisseseeisee e in/sec (mm/sec), revs/sec
Required Positional ACCUTACY..........cvuurererrierereiriinieneeseeneesee e inches (mm), arc min
Load & Life Requirements
Gravitational Load ..........cceurierereurienieirirencsesees s Ib (N)
External Applied Load..........ccovurrimiinininsineessissessesse s Ibf (N)
INErtial LOA..........coeveeiieieircieeirce e Ibf (N)
FRCHON LOAA. .. ...cvevieviieiieieisceieissesiss ettt Ibf (N)
Rotary Inertial Load ..........ccoeierinininieereneseeesee s Ibf-in-sec? (Kg-m?)
or rotary mass, radius Of gyr. .......ccceererreneniensneseseenens Ib (kg) in (mm)
Side Load (rot. or lin. actuator) ..........ccocvevireenirenirencserss Ib (N)
Force Direction _ Extend __ Refract __ Both
Actuator Orientation __ Vertical Up __ Vertical Down ___ Horizontal
___ Fixed Angle ____ Degrees from Horizontal
____ Changing Angle _ to____
CYClNG RALE ..ottt Cycles/min/hr/day
Operating Hours PerDay ........coveeenirieinieneeniseseseeseeseeesessnes Hours
Life REQUIFEMENL ..ot Cycles/hr/inches/mm
Configuration
Mounting: _____ Side ___ Flange __ ExtTieRod __ Clevis _____Trunnion
RodEnd: _ Male __ Female __ SphRodEye __ RodEye __ Clevis
Rod Rotation Limiting: ____ Applinherent ~___ External Required
Holding Brake Required: _ Yes ___No
\ Cable Length: ft (m) )
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Reference Tables

Rotaw Inertia To obtain a conversion from Ato B, multiply by the value in the table.

kgf-cm-s? ozf-in-s? Ibf-in-s?
A
Kg-m? 1 10* 107 0.10192 101972 1.01972x10* 5.46745x10* 1.41612x10°  3.41716x10°  8.850732 23.73025 0.73756
Kg-cm? 104 1 10° 1.01972x10°  1.01972x10°  1.01972 546745 | 1.41612x102  0.341716  8.85073x10* 2.37303x10°  7.37561x10°
g-cm? 107 10° 1 1.01972x10®  1.01972x10°  1.01972x10° 5.46745x10° 1.41612x10° 3.41716x10* 8.85073x107 = 2.37303x10° | 7.37561x10°®
kgf-m-s>  9.80665  9.80665x10* 9.80665x10 1 102 108 5.36174x10° 1.388674x10°  3.35109x10* ~ 86.79606  2.32714x10*  7.23300
kgf-cm-s?  9.80665x10%  9.80665x10>  9.80665x10° 10? 1 108 5.36174x10°  13.8874  3.35109x10?  0.86796 2.32714  7.23300x10?
gf-cm-s?  9.80665x10-5  0.980665 = 9.80665x10? 10° 10° 1 536174 | 1.38874x10?  0.335109  8.67961x10* 2.32714x10° 7.23300x10°
oz-in?  1.82901x10°  0.182901  1.82901x10% 1.86505x10° 1.86505x10*  0.186506 1 259008 x10°  6.25x102  1.61880x10* = 4.34028x10* = 1.34900x10°
oz-in-s?  7.06154x10°  70.6154  7.06154x10* 7.20077x10¢ 7.20077x10?  72.0077  3.86089x10? 1 24.13045 6.25 x10? 0.167573  5.20833x10*
lb-in?  2.92641x10*  2.92641  2.92641x10° 2.98411x10° 2.98411x10°  2.98411 16 4.14414 x10? 1 2.59008x10° | 6.94444x10° | 2.15840x10*
Ibf-in-s  0.112985 1.129x10° | 1.12985x10°  1.15213x102  1.15213  1.51213x10° 6.1774x10° 16 3.86088x102 1 2681175 8.3333x10?
Ibf-f2 4.21403x102  4.21403x10?  4.21403x10° 4.29711x10°  0.429711 4297114 2.304 x10° 5.96755 144 0.372971 1 3.10809x10?
Ibf-ft-s? 1.35583 | 1.35582x10* 1.35582x107  0.138255 13.82551  1.38255x10* 7.41289x10* 192 4.63306x10° 12 32.17400 1

To QUE To obtain a conversion from A to B, multiply A by the value in the table.

A
N-m 1 10?2 107 0.109716 10.19716 1.019716 x10* 141.6199 0.737562 8.85074
N-cm 102 1 10° 1.019716 x10° 0.1019716 1.019716 x10? 1.41612 7.37562 x10° 8.85074 x10?
dyn-cm 10-7 10° 1 1.019716 x10°® 1.019716 x10° 1.019716 x10° 1.41612 x10° 7.2562 x108 8.85074 x107
Kg-m 9.80665 980665x10? 9.80665 x107 1 10? 10° 1.38874 x10° 7.23301 86.79624
Kg-cm 9.80665x10-2 9.80665 9.80665 x10° 102 1 10° 13.8874 7.23301 x10? 0.86792
g-cm 9.80665x10-5 9.80665x10% 9.80665 x10? 10 10% 1 1.38874 x107 7.23301 x10° 8.679624 x10*
0z-in 7.06155x10-3 0.706155 7.06155 x10° 7.20077 x10* 7.20077 x10? 72,077 1 5.20833 x10° 6.250 x10?
ft-Ib 1.35582 1.35582x102 1.35582 x107 0.1382548 13.82548 1.382548 x10* 192 1 12
in-Ib 0.113 11.2985 1.12985 x10° 1.15212 x10% 1.15212 1.15212 x10° 16 8.33333 x10? 1
Common Material Densities Coefficients of Sliding Friction
Aluminum (cast or hard drawn) 1.54 2.66 Steel on Steel (dry) 0.58
Brass (cast or rolled) 4.80 8.30 Steel on Steel (lubricated) 0.15
Bronze (cast) 4.72 8.17 Aluminum on Steel 0.45
Copper (cast or hard drawn) 5.15 8.91 Copper on Steel 0.36
Plastic 0.64 1.1 Brass on Steel 0.44
Steel (hot or cold rolled) 448 7.75 Plastic on Steel 0.20
Wood (hard) 0.46 0.80 Linear Bearings 0.001
Wood (soft) 0.28 0.58

174 952.500.6200 | www.exlar.com



Standard Ratings for Exlar Actuators

The standard IP rating for Exlar Actuators is IP54S or IP65S.
Ingress protection is divided into two categories: solids and
liquids.

For example, in IP65S the three digits following “IP” represent
different forms of environmental influence:
* The first digit represents protection against ingress of solid
objects.
+ The second digit represents protection against ingress of
liquids.
+ The suffix digit represents the state of motion during
operation.

Digit 1 - Ingress of Solid Objects

The IP rating system provides for 6 levels of protection against solids.

1 Protected against solid objects over 50 mm e.g. hands, large tools.

2 Protected against solid objects over 12.5 mm e.g. hands, large tools.

3 Protected against solid objects over 2.5 mm e.g. large gauge wire,
small tools.

4 Protected against solid objects over 1.0 mm e.g. small gauge wire.
Limited protection against dust ingress.

6 Totally protected against dust ingress.

Notes

IP Ratings

Digit 2 - Ingress of Liquids

The IP rating system provides for 9 levels of protection against liquids.

1 Protected against vertically falling drops of water or condensation.

Protected against falling drops of water, if the case is positioned up to

2 15 degrees from vertical.

3 Protected against sprays of water from any direction, even if the case
is positioned up to 60 degrees from vertical.

4 Protected against splash water from any direction.

5 Protected against low pressure water jets from any direction. Limited
ingress permitted.

6 Protected against high pressure water jets from any direction. Limited
ingress permitted.

7 Protected against short periods (30 minutes or less) of immersion in
water of 1m or less.

8 Protected against long durations of immersion in water.

Protected against high-pressure, high-temperature wash-downs.

Device standing still during

. M Device moving during operation
operation 9 9.op
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