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THK develops and provides a large number of linear motion systems products, including LM
Guides, Ball Screws and Actuators. All of these are used in various types of industrial equipment
such as machine tools, semiconductor manufacturing machines and industrial robots.
To respond to diversifying requirements, THK has been enhancing its high-performance and high-
quality products that can be used in widely varying operating environments.
Select the most suitable product from our broad array of product lineups that respond to various
applications.

Global standard size
SHS A-136

Model No.: SHS15 to 65

Radial Type
SSR A-142

Model No.: SSR15 to 35

Ultra-heavy Load
SNR A-148

Model No.: SNR25 to 85

Ultra-heavy Load
SNS A-148

Model No.: SNS25 to 85

Wide Rail
SHW A-156

Model No.: SHW12 to 50

Miniature
SRS A-160

Model No.: SRS7 to 25

Cross LM Guide
SCR A-166

Model No.: SCR15 to 65

Global standard size
HSR A-170

Model No.:HSR8 to 150

Radial Type
SR A-178

Model No.: SR15 to 150

Ultra-heavy Load Type
NR A-186

Model No.: NR25 to 100

Ultra-heavy Load Type
NRS A-186

Model No.: NRS25 to 100

Wide Rail
HRW A-194

Model No.: HRW12 to 60

PRODUCTS
INFORMATION

Caged Ball LM Guide

LM Guide



iii

PR
O

D
U

C
TS IN

FO
R

M
A

TIO
N

Miniature
RSR A-200

Model No.: RSR3 to 20

Miniature
RSR-W A-200

Model No.: RSR-W3 to 20

Miniature (Low Cost Type)
RSR-Z A-208

Model No.: RSR-Z7 to 15

Miniature (Attached with Retainer)
RSH A-214

Model No.: RSH7 to 12

Miniature (Attached with Retainer)
RSH-Z A-218

Model No.: RSH-Z 7 to 15

Separate Type
HR A-224

Model No.: HR918 to 60125

Separate Type
GSR A-230

Model No.: GSR15 to 35

Separate Type
GSR-R A-236

Model No.: GSR-R25 to 35

Cross LM Guide
CSR A-244

Model No.: CSR15 to 45

Miniature Cross Guide
MX A-248

Model No.: MX5 to 7

Structural Member Rail
JR A-252

Model No.: JR25 to 55

R Guide
HCR A-258

Model No.: HCR12 to 65

Straight-Curved Guide
HMG A-262

Model No.: HMG15 to 65

Self-aligning
NSR-TBC A-268

Model No.: NSR-TBC20 to 70

High Temperature
HSR-M1 A-272

Model No.: HSR-M1 15 to 35

High Temperature
SR-M1 A-280

Model No.: SR-M1 15 to 35

LM Guide
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High Temperature
RSR-M1 A-286

Model No.: RSR-M1 9 to 20

High Corrosion Resistance
HSR-M2 A-292

Model No.: HSR-M2 15 to 25

Ultra-high Rigidity
SRG A-300

Model No.: SRG15 to 65

Ultra-high Rigidity (Low Center of Gravity)
SRN A-306

Model No.: SRN35 to 65

Ultra-high Rigidity (Wide)
SRW A-312

Model No.: SRW70 to 100

KR A-386

Model No.: KR15 to 65
Lead: 1 to 25

SKR A-416

Model No.: SKR33 to 46
Lead: 6 to 20

Ball Screw Drive Type
GL A-438

Model No.: GL15/20
Lead: 5 to 40

Belt Drive Type
GL A-438

Model No.: GL15/20

LBS A-484

Shaft diameter: φ6 to 100

LBST A-484

Shaft diameter: φ20 to 150

LBF A-484

Shaft diameter: φ15 to 100

LBR A-484

Shaft diameter: φ15 to 100

LBH A-484

Shaft diameter: φ15 to 50

LT A-490

Shaft diameter: φ4 to 100

LF A-490

Shaft diameter: φ6 to 50

LM Guide Caged Roller LM Guide

LM Guide Actuator Caged Ball LM Guide Actuator LM Actuator

High Torque Type Ball Spline

Medium Torque Type Ball Spline
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LBG A-496

Shaft diameter: φ20 to 85

LBGT A-496

Shaft diameter: φ20 to 85

LTR A-500

Shaft diameter: φ16 to 60

LTR-A A-500

Shaft diameter: φ8 to 40

DPM A-514

Model No.: DPM1220 to 5080

DP A-514

Model No.: DP12 to 50

LM A-524

Shaft diameter: φ3 to 60

LM-GA A-524

Shaft diameter: φ6 to 120

LM-MG A-524

Shaft diameter: φ3 to 40

LM-L A-524

Shaft diameter: φ3 to 60

LME A-524

Shaft diameter: φ5 to 80

LMF A-524

Shaft diameter: φ6 to 60

LMF-M A-524

Shaft diameter: φ6 to 30

LMF-L A-524

Shaft diameter: φ6 to 60

LMF-ML A-524

Shaft diameter: φ6 to 30

LMK A-524

Shaft diameter: φ6 to 60

Rotary Ball Spline

Spline Nut Linear Bushing
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LMK-M A-524

Shaft diameter: φ6 to 30

LMK-L A-524

Shaft diameter: φ6 to 60

LMK-ML A-524

Shaft diameter: φ6 to 30

LMH A-524

Shaft diameter: φ6 to 30

LMH-L A-524

Shaft diameter: φ6 to 30

SC A-524

Shaft diameter: φ6 to 50

SL A-524

Shaft diameter: φ6 to 30

SH A-524

Shaft diameter: φ3 to 20

SH-L A-524

Shaft diameter: φ3 to 20

LM Shaft End Support
SK A-524

Shaft diameter: φ10 to 40

Standard LM Shafts
SF A-524

Shaft diameter: φ3 to 100

ST A-554

Shaft diameter: φ6 to 100

ST-B A-554

Shaft diameter: φ8 to 100

STI A-554

Shaft diameter: φ6 to 100

MST A-560

Shaft diameter: φ3 to 6

KS A-562

Shaft diameter: φ19 to 38

Linear Bushing

Linear Bushing

LM Stroke

Miniature Stroke Die-setting Ball Cage
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BS A-562

Shaft diameter: φ19 to 38

ER A-566

Model No.: ER513 to 1025

VR A-572

Model No.: VR1 to 18

With Ball Cage
VB A-572

Model No.: VB1 to 15

VRT A-586

Model No.: VRT1025 to 3205

VRT-A A-586

Model No.: VRT1025A to 3205A

VRU A-586

Model No.: VRU1025 to 91010

LSP A-594

Model No.: LSP1340 to 25150

LS A-594

Model No.: LS827 to 1077

LSC A-594

Model No.: LSC1015 to 1550

LSC A-594

Model No.: LSC1515B to 1550B

LR A-604

Model No.: LR4095 to 50130

LR-Z A-604

Model No.: LR1547Z to 3275Z

LRA A-604

Model No.: LRA4095 to 50130

LRA-Z A-604

Model No.: LRA1547Z to 3275Z

LRB A-604

Model No.: LRB4095 to 50130

Die-setting Ball Cage Precision Linear Pack

Cross Roller Table

Unit Base

Cross Roller Guide

Linear Ball Slide

LM Roller

Ball Guide
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LRB-Z A-604

Model No.: LRB1547Z to 3275Z

LRU A-604

Model No.: LRU22.2 to 76.2

Fixture Model
SM A-618

Model No.: SM15 to 50

Fixture Model
SMB A-618

Model No.: SMB15 to 50

Fixture Model
SE A-618

Model No.: SE15 to 50

Fixture Model
SEB A-618

Model No.: SEB15 to 50

Spring Pad
PA A-617

Model No.: PA15 to 50

FT A-622

Width: 10 to 60
Length: 32 to 500

FTW A-622

Width: 30 to 70
Length: 150 to 500

FBW A-636

Rail length: 160 to 1800

FBL A-646

Rail length: 200 to 2160

E15/20 A-646

Rail length: 50 to 300

D20 A-646

Rail length: 80 to 300

High Speed Ball Screw
SBN A-748

Shaft diameter: φ32 to 50
Lead: 10 to 20

High Speed Ball Screw
SBK A-748

Shaft diameter: φ36 to 55
Lead: 20 to 36

High Load Ball Screw
HBN A-748

Shaft diameter: φ32 to 63
Lead: 10 to 20

LM Roller

Flat Roller

Slide Pack

LM Roller (Options)

Slide Rail

Precision, Caged Ball Screw
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BIF A-754

Shaft diameter: φ16 to 50
Lead: 5 to 12

BNFN A-754

Shaft diameter: φ16 to 50
Lead: 5 to 12

MDK A-754

Shaft diameter: φ4 to 14
Lead: 1 to 5

MBF A-754

Shaft diameter: φ4 to 14
Lead: 1 to 4

BNF A-754

Shaft diameter: φ16 to 50
Lead: 5 to 12

Standard Ball Screw assembly
BNK A-760

Shaft diameter: φ4 to 25
Lead: 1 to 20

BIF A-764

Shaft diameter: φ16 to 50
Lead: 5 to 12

DIK A-764

Shaft diameter: φ14 to 63
Lead: 4 to 16

BNFN A-764

Shaft diameter: φ16 to 100
Lead: 4 to 20

DKN A-764

Shaft diameter: φ40 to 63
Lead: 20

BLW A-764

Shaft diameter: φ15 to 50
Lead: 10 to 50

BNF A-764

Shaft diameter: φ16 to 100
Lead: 4 to 20

DK A-764

Shaft diameter: φ14 to 63
Lead: 4 to 20

MDK A-764

Shaft diameter: φ4 to 14
Lead: 1 to 5

BLK A-764

Shaft diameter: φ15 to 50
Lead: 10 to 50

WGF A-764

Shaft diameter: φ8 to 50
Lead: 12 to 100

Precision Ball Screw

Standard-Stock Precision Ball Screw
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BNT A-764

Shaft diameter: φ14 to 45
Lead: 4 to 12

DIR A-772

Shaft diameter: φ16 to 40
Lead: 5 to 12

BLR A-772

Shaft diameter: φ16 to 50
Lead: 16 to 50

BNS-A A-780

Shaft diameter: φ8 to 40
Lead: 12 to 40

BNS A-780

Shaft diameter: φ16 to 50
Lead: 16 to 50

NS-A A-780

Shaft diameter: φ8 to 40
Lead: 12 to 40

NS A-780

Shaft diameter: φ16 to 50
Lead: 16 to 50

Constant Pressure Preload
JPF A-790

Shaft diameter: φ14 to 40
Lead: 4 to 10

BTK A-790

Shaft diameter: φ10 to 50
Lead: 4 to 16

MTF A-790

Shaft diameter: φ6 to 12
Lead: 1 to 2

BLK A-790

Shaft diameter: φ15 to 50
Lead: 10 to 50

WTF A-790

Shaft diameter: φ15 to 50
Lead: 20 to 100

CNF A-790

Shaft diameter: φ15 to 30
Lead: 30 to 60

BNT A-790

Shaft diameter: φ14 to 45
Lead: 4 to 12

BLR A-796

Shaft diameter: φ16 to 50
Lead: 16 to 50

DCM A-830

Shaft diameter: φ12 to 50

Precision Ball Screw Precision Rotary Ball Screw

Rolled Ball Screw

Precision Ball Screw/Spline

Rolled Rotary Ball Screw Lead Screw Nut
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DC A-830

Shaft diameter: φ12 to 50

DCMA A-842

Model No.: DCMA15T to 50

DCMB A-842

Model No.: DCMB8T to 50

Integrated Inner/Outer Ring Type
RU A-854

Inner diameter: φ20 to 350

Separable Outer Ring Type
RB A-854

Inner diameter: φ20 to 1250

Two-piece Inner Ring
RE A-854

Inner diameter: φ20 to 600

RB-USP A-854

Inner diameter: φ100 to 600

RE-USP A-854

Inner diameter: φ100 to 600

Separable Outer Ring Type
RA A-854

Inner diameter: φ50 to 200

Separable Outer Ring Type
RA-C A-854

Inner diameter: φ50 to 200

Popular Type
CF A-880

Stud diameter: φ5 to 30

With a Hexagon Socket
CF-A A-880

Stud diameter: φ3 to 30

Containing Thrust Balls
CFN-R-A A-880

Stud diameter: φ5 to 12

Eccentric Cam Follower with Hexagon Socket
CFH-A A-880

Stud diameter: φ6 to 30

With a Tapped Hole for Greasing
CFT A-880

Stud diameter: φ6 to 30

Separable Type
NAST A-896

Inner diameter: φ6 to 50

Lead Screw Nut Change Nut Cross-Roller Ring

Cam Follower

Roller Follower
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Separable Type
RNAST A-896

Inner diameter: φ7 to 60

Non-separable Type
NART A-896

Inner diameter: φ5 to 50

Double-split Outer Ring
SB A-910

Inner diameter: φ12 to 65

Single-split Outer Ring
SA1 A-910

Inner diameter: φ12 to 70

AL A-922

Shank thread diameter:
M4 to M10

BL A-922

Shank thread diameter:
M6 to M16

RBL A-922

Shank thread diameter:
M5 to M22

RBI A-922

Shank thread diameter:
M5 to M22

TBS A-922

Shank thread diameter:
M6 to M12

Female Threading Type
PHS A-942

Spherical inner ring: φ5 to 30

Die Cast, Low Price Type
RBH A-942

Spherical inner ring: φ5 to 22

No Lubrication Type
NHS-T A-942

Spherical inner ring: φ3 to 22

Male Threading Type
POS A-942

Spherical inner ring: φ5 to 30

No Lubrication, Male Threading Type
NOS-T A-942

Spherical inner ring: φ3 to 22

Standard Type
PB A-942

Spherical inner ring: φ5 to 30

Die Cast Type
PBA A-942

Spherical inner ring: φ5 to 22

Link Ball

Spherical Plain BearingRoller Follower

Rod End
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No Lubrication Type
NB-T A-942

Spherical inner ring: φ14 to 22

No Lubrication Type
HB A-942

Spherical inner ring: φ5 to 12

Lubrication-free, Corrosion-resistant Type
HS A-942

Spherical inner ring: φ5 to 12

Grease Gun Unit
MG70 A-970

For a 70-g bellows cartridge

Accessories for Lubrication
Special Plumbing Fixtures A-970

Available in various types

Accessories for Lubrication
Grease Nipple A-970

Available in various types

Original Grease
AFA A-959

Base oil: High-grade synthetic oil
Consistency enhancer: Urea-based

Original Grease
AFB-LF A-960

Base oil: Refined mineral oil
Consistency enhancer: Lithium-based

Original Grease
AFC A-961

Base oil: High-grade synthetic oil
Consistency enhancer: Urea-based

Original Grease
AFE-CA A-963

Base oil: High-grade synthetic oil
Consistency enhancer: Urea-based

Original Grease
AFF A-965

Base oil: High-grade synthetic oil
Consistency enhancer: Lithium-based

Original Grease
AFG A-968

Base oil: High-grade synthetic oil
Consistency enhancer: Urea-based

P.000

Accessories for LubricationRod End
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The THK Technical Support Site lets you access product information and technical support 
online. You will also find a search feature for locating desired products and a calculation feature 
for calculating service life. 2D CAD and 3D CAD data are also downloadable.

Product Information
View information on our products.
Search by model number, description, or any other criteria.

Detailed Dimensional Drawings
Check detailed product dimensions according
to model number.

Detailed Specifications
Check detailed product specifications according

to model number.

Enter here.

THK Technical Support SiteTHK Technical Support Site
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Technical Information
View technical information, from application
examples to research papers.

FAQ
View inquiries relating to products. 
You can search by an entire inquiry or answer.

Technical Calculation
Rated life (service life time) can be calculated simply
by entering model number, application criteria, etc.

2D CAD Data Downloads
Approximately 4,000 downloadables of 2D CAD
data (DXF files) are available.

3D CAD Data Downloads
Find 3D CAD data matching your specifications, 
from rail lengths to installation of option items.

Catalog Information
Order any of a variety of catalogs.
You can also view in PDF format.

◆No user registration required to access Product Information or 2D CAD Data Downloads.
◆To access other services, (free) user registration is required. 
◆Use of all services is free.

Available in 3 languages: Japanese,English,and German



xvi

The THK General Catalog is in two volumes, A Technical Descriptions of the Products, and B Product Specifications.

A Technical Descriptions of the Products mainly contains product
■Features and Structure
■Point of Selection 
■Point of Design
■Mounting Procedure and Maintenance
■Options
■Precautions on Use

■Point of Selection include test data and service life 
calculation formulas for use when considering technical 
features in detail. Further, information relating generally 
to lubrication and grease-type products in special 
environments can be found conveniently together in 
Accessories for Lubrication

B Product Specifications contains dimensional drawings 
and tables according to product and model number.

All information containing product dimensional elements 
is given.

With two volumes, you can compare a page of product technical information with the 
product's dimensional drawings and tables to aid when considering specifications.

We at THK are sure you will be pleased in finding products among our abundant selection 
in the General Catalog that fit your needs.

A Product Technical Descriptions

B Product Specifications

Guide to the General CatalogGuide to the General Catalog
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Features and Types................................
Features of the LM Guide.........................
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• High Precision of Motion ........................
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• Easy Maintenance..................................
• Improved productivity of the machine .....
• Substantial Energy Savings....................
• Low Total Cost ......................................
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Two-Point Contact Structure ..................
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with the DF Design ................................
Classification Table of the LM Guides......

Point of Selection ...................................

Flowchart for Selecting an LM Guide .......
Selecting a Type.......................................

• Types of LM Guides ...............................
Setting Conditions ....................................
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• Dedicated bellows ..................................
• Dedicated LM Cover................................
• Cap C.....................................................
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Point of Selection General Description
Selection Flow Chart

LM Stroke
Cross Roller Guide
Linear Stage
Roller Type
etc.

Selecting a Drive Method

�Speed
�Operating frequency (duty cycle)
�Required service life
�Kinetic frequency
�Environment

�Selecting an accuracy 
   grade
   (feeding accuracy, 
   runout accuracy)
�Accuracy of 
   the mounting surface

�Selecting a clearance
�Selecting a preload
�Determining a fixing method
�Determining the rigidity of the 
   mounting section

�Obtaining the thrust force required for linear motion

�Selecting a size
�Selecting a number of blocks/nuts
�Determining a number of rails/shafts

�Determining a lubricant (grease, oil, special lubricant)
�Determining a lubrication method (regular lubrication, forced lubrication)
�Determining a material (standard material, stainless steel, high temperature material）
�Determining a surface treatment (anti-rust, appearance)
�Designing contamination protection (bellows, telescopic cover)

�Feed screw 
   (ball screw, trapezoidal threads)
�Cylinder
�Belt　�Wire　�Chain
�Rack and Pinion　�Linear motor

�Select a type that meets the conditions
LM Guide
Miniature Guide
Slide Pack
Ball Spline
Linear Bushing

�Dimensions of machines and systems
�Space in the guide section
�Installation direction
 (horizontal, vertical, slant mount, wall mount, suspended)
�Magnitude and direction of the working load
�Stroke length

5. Accuracy4. Rigidity3. Predicting 
    the Service Life

Selection Completed

7. Calculating the Thrust Force

6. Lubrication and Safety Design

2. Selecting a Type

1. Setting Conditions
A-2



Point of Selection
 Types and Features of LM Systems

G
eneral D

escription
Types and Features of LM Systems

Type LM Guide Ball Spline Linear Bushing

Appearance

Features

• Ideal Four Raceway, Circu-
lar-Arc Groove, Two-Point
Contact Structure

• Superb error-absorbing capa-
bility with the DF design

• Accuracy Averaging Effect
by Absorbing Mounting Sur-
face Error

• Large Permissible Load and
High Rigidity

• Low Friction Coefficient

• Large torque load capacity
• Optimal for torque-transmitting

mechanisms and locations
where torque and radial load
are simultaneously applied

• No angular backlash
• Ball Retaining Type

• Interchangeable type
• LM system capable of per-

forming infinite linear motion
at low price

Stroke Infinite stroke Infinite stroke Infinite stroke

Major
Applications

• Surface grinder
• Electric discharge machine
• High-speed transfer equip-

ment
• NC lathe
• Injection molding machine
• Woodworking machine
• Semiconductor manufactur-

ing equipment
• Inspection equipment
• Food-related machine
• Medical equipment

• Z axis of assembly robot
• Automatic loader
• Transfer machine
• Automatic conveyance sys-

tem
• Wire winder
• Spindle drive shaft of grind-

ing machine
• Steering of construction vehi-

cle
• Blood test equipment
• ATC
• Golf training machine

• Measuring instruments
• Digital 3D measuring instru-

ment
• Printing machine
• OA equipment
• Automatic vending machine
• Medical equipment
• Food packaging machine

Page
introducing
the product

A-25 onward A-447 onward A-523 onward
A-3



Type LM Stroke Precision Linear Pack Cross Roller Guide

Appearance

Features

• Capable of performing rotary
motion, straight motion and
complex motion

• Capable of performing roll-
ing motion with an extremely
small friction coefficient

• Low cost

• Ultra-thin lightweight type
• Reduced design and assem-

bly costs

• Long service life, high rigid-
ity

• Easy clearance adjustment
type

Stroke Finite stroke Infinite stroke Finite stroke

Major
Applications

• Press die setting
• Ink roll unit of printing machine
• Optical measuring instrument
• Spindle
• Solenoid valve guide
• Press post guide
• Load cell
• Photocopiers
• Inspection machines

• Magnetic disc device
• Electronic equipment
• Semiconductor manufactur-

ing equipment
• Medical equipment
• Measuring equipment
• Plotting machine
• Photocopier

• Measuring instruments
• Insertion machine
• Printed circuit board drilling

machine
• Inspection equipment
• Small stage
• Handling mechanism
• Automatic lathe
• Tool grinder
• Internal grinding machine
• Small surface grinding machine

Page
introducing
the product

A-553 onward A-565 onward A-571 onward
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Type Cross Roller Table Linear Ball Slide LM Roller

Appearance

Features

• Easily installable unit type
• Allows selection of diverse

uses

• Easily installable unit type
• Lightweight and Compact
• Capable of performing roll-

ing motion with an extremely
small friction coefficient

• Capable of operating with-
out lubrication

• Low cost

• Compact, large load capac-
ity type

• Self skewing-adjusting type

Stroke Finite stroke Finite stroke Infinite stroke

Major
Applications

• Measuring equipment stage
• Optical stage
• Tool grinder
• Printed circuit board drilling

machine
• Medical equipment
• Automatic lathe
• Tool grinder
• Internal grinding machine
• Small surface grinding machine

• Small electronic part assem-
bly machine

• Handler
• Automatic recorder
• Measuring equipment stage
• Optical stage
• Medical equipment

• Precision press ram guide
• Press metal mold exchanger
• Heavy load conveyor sys-

tems
• Vendor machine

Page
introducing
the product

A-585 onward A-593 onward A-603 onward
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Type Flat Roller Slide Pack Slide Rail

Appearance

Features

• Large Load Capacity
• Combined accuracy of 90°

V-shape surface and flat
surface available as stan-
dard

• Interchangeable type
• Low-cost, simple type

• Thin, compact design
• Low-cost, simple type
• High strength, high durabil-

ity

Stroke Finite stroke Infinite stroke Finite stroke

Major
Applications

• Planer
• Horizontal milling machine
• Roll grinding machine
• Surface grinder
• Cylindrical grinder
• Optical measuring instru-

ment

• Amusement machine
• High-grade furniture
• Light and heavy doors
• Tool cabinet
• Kitchen fitments
• Automatic feeder
• Computer peripherals
• Photocopier
• Medical equipment
• Office equipment

• Amusement machine
• High-grade furniture
• Light and heavy doors
• Office equipment
• Store fixture
• Stocker

Page
introducing
the product

A-621 onward A-635 onward A-645 onward
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Load Rating
Service Life of an LM System

When an LM system rolls under a load, its raceway and rolling elements (balls or rollers) constantly
receive repetitive stress.  If a limit is reached, the raceway fractures from fatigue and part of the sur-
face exfoliates like scales. This phenomenon is called flaking.
The service life of an LM system refers to the total travel distance until the first event of flaking occurs
due to rolling fatigue of the material on the raceway or the rolling element.

Nominal Life

The service life of an LM system is subject to slight variations even under the same operating condi-
tions. Therefore, it is necessary to use the nominal life defined below as a reference value for obtain-
ing the service life of the LM system.
The nominal life means the total travel distance that 90% of a group of identical LM system units can
achieve without flaking.

Basic Load Rating

An LM system has two types of basic load ratings: basic dynamic load rating (C), which is used to
calculate the service life, and basic static load rating (C0), which defines the static permissible limit.

Basic Dynamic Load Rating C

The basic dynamic load rating (C) indicates the load with constant direction and magnitude, under
which the rated life (L) is L = 50 km for an LM system using balls, or L = 100 km for an LM system
using rollers, when a group of identical LM system units independently operate under the same con-
ditions.
The basic dynamic load rating (C) is used to calculate the service life when an LM system operates
under a load.

Specific values of each LM system model are indicated in the specification table for the correspond-
ing model number.
A-7



Basic Static Load Rating C0

If an LM system receives an excessively large load or a large impact when it is stationary or opera-
tive, permanent deformation occurs between the raceway and the rolling element. If the permanent
deformation exceeds a certain limit, it will prevent the LM system from performing smooth motion.
The basic static load rating is a static load with a constant direction and magnitude whereby the sum
of the permanent deformation of the rolling element and that of the raceway on the contact area
under the maximum stress is 0.0001 times the rolling element diameter. With an LM system, the
basic static load rating is defined for the radial load.
Therefore, the basic static load rating is considered the limit of the static permissible load.

Specific values of each LM system model are indicated in the specification table for the correspond-
ing model number.

Static Permissible Moment M0

When an LM system receives a moment, the rolling elements on both ends receive the maximum
stress due to uneven distribution of the stress on the rolling elements within the LM system.
The permissible static moment (M0) means the moment with constant direction and magnitude, under
which the sum of the permanent deformation of the rolling element and the permanent deformation of
the raceway accounts for 0.0001 times of the rolling element's diameter in the contact area where the
maximum stress is applied. 
With an LM system, the static permissible moment is defined in three directions: MA, MB and MC.
Thus, the static permissible moment is considered the limit of the static moment applied.

PC : Radial load
TC : Moment in the torque direction

MA1 : Moment in the pitching direction
MA2 : Moment in the pitching direction

The specific static permissible moment value of each LM system model is provided in the section on
the permissible moments of each model.

Moment

in the rolling direction
Moment

in the yawing direction

in the pitching direction
Moment

N•mTc
NPc

MA

MC

MB
A-8
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Static Safety Factor fS

The Linear Motion system may receive an unexpected external force while it is stationary or opera-
tive due to the generation of an inertia caused by vibrations and impact or start and stop. It is neces-
sary to consider a static safety factor against such a working load.

[Static Safety Factor fS]
The static safety factor (fs) is determined by the ratio of the load capacity (basic static load rating C0)
of an LM system to the load applied on the LM system.

fS : Static safety factor
fC : Contact factor (see Table2 on A-11)
C0 : Basic static load rating
M0 : Static permissible moment (MA, MB and MC)
P : Calculated load
M : Calculated moment

[Measure of Static Safety Factor]
Refer to the static safety factor in Table1 as a measure of the lower limit under the service conditions.

Table1 Measure of Static Safety Factor

Kinetic conditions Load conditions Lower limit of fS

Constantly stationary
Impact is small, and deflection of the shaft is also small 1.0 to 1.3

Impact is present, and a twisting load is applied 2.0 to 3.0

Normal motion
A normal load is applied, and the deflection of the shaft is small 1.0 to 1.5

Impact is present, and a twisting load is applied 2.5 to 7.0

or ………（1）
fC•C0

P
fS = fC•M0

M
fS =
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Life Calculation Formula
The nominal life (L) of an LM system is obtained from the following equation using the basic dynamic
load rating (C) and the applied load (P).

[LM System Using Balls]

[LM System Using Rollers]

L : Nominal life (km)
C : Basic dynamic load rating (N)
P : Applied load (N)

In most cases, it is difficult to calculate a load applied on an LM system.
In actual use, most LM systems receive vibrations and impact during operation, and fluctuation of the
loads applied on them is assumed. In addition, the hardness of the raceway and the temperature of
the LM system unit greatly affect the service life.
With these conditions considered, the practical service life calculation formulas (2) and (3) should be
as follows.

[LM System Using Balls]

[LM System Using Rollers]

L : Nominal life (km)
C : Basic dynamic load rating (N)
P : Applied load (N)
fH : Hardness factor (see Fig.1 on A-11)
fT : Temperature factor

(see Fig.2 on A-11)
fC : Contact factor (see Table2 on A-11)
fW : Load factor (see Table3 on A-12)

………（2）
C
P

L = 50
3

………（3）
10
3C

P
L = 100

………（4）
3

fH•fT•fC

fW

C
P

L =                              50

………（5）
10
3fH•fT•fC

fW

C
P

L =                              100
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¸ fH: Hardness Factor
To maximize the load capacity of the LM sys-
tem, the hardness of the raceways needs to be
between 58 and 64 HRC.
If the hardness is lower than this range, the
basic dynamic load rating and the basic static
load rating decrease. Therefore, it is necessary
to multiply each rating by the respective hard-
ness factor (fH).

Fig.1 Hardness Factor (fH)

¸ fT:Temperature Factor
If the temperature of the environment surround-
ing the operating LM System exceeds 100 ℃ ,
take into account the adverse effect of the high
temperature and multiply the basic load ratings
by the temperature factor indicated in Fig.2.
In addition, the LM system must be of high tem-
perature type.
Note) If the temperature of the service environment exceeds

80 ℃ , it is necessary to change the materials of the
seal and end plate to high-temperature materials.

Note) If the temperature of the environment exceeds 120℃,
it is necessary to provide dimensional stabilization.

Fig.2 Temperature Factor (fT)

¸ fC: Contact Factor
If multiple LM Guide blocks are closely arranged
with each other, it is difficult to achieve uniform
load distribution due to a moment load and the
accuracy of the mounting surface.  In such
applications, multiply basic load ratings “C” and
“C0” by the corresponding contact factors in
Table2.
Note) If uneven load distribution is expected in a large

machine, take into account the respective contact fac-
tor indicated in Table2.

Table2 Contact Factor (fC)

Raceway hardness (HRC)

H
ar

dn
es

s 
fa

ct
or

 fH

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

60 50 40 30 20 10

Raceway temperature (℃)

Te
m

pe
ra

tu
re

 fa
ct

or
 fT

0.8

0.9

1.0

0.7

0.6

0.5

100 150 200

Number of blocks used in
close contact Contact factor fC

2 0.81

3 0.72

4 0.66

5 0.61

6 or greater 0.6

Normal use 1
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¸ fW: Load Factor
In general, reciprocating machines tend to
involve vibrations or impact during operation. It
is extremely difficult to accurately determine
vibrations generated during high-speed opera-
tion and impact during frequent start and stop.
Therefore, where the effects of speed and vibra-
tion are estimated to be significant, divide the
basic dynamic load rating (C) by a load factor
selected from Table3, which contains empiri-
cally obtained data.

Table3 Load Factor (fW)

Vibrations/
impact Speed(V) fW

Faint Very low
V≦0.25m/s 1 to 1.2

Weak Slow
0.25<V≦1m/s 1.2 to 1.5

Medium Medium
1<V≦2m/s 1.5 to 2

Strong High
V>2m/s 2  to 3.5
A-12
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Rigidity
When using an LM system, it is necessary to select a type and a clearance (preload) that meet the
service conditions in order to achieve the required rigidity of the machine/equipment.

Selecting a Clearance/Preload for an LM System

Since clearances and preloads of LM systems are standardized for different models, you can select
a clearance and a preload according to the service conditions.
For separate-type models, THK cannot adjust their clearances at shipment.  Therefore, the user
must adjust the clearance when installing the product.
Determine a clearance/preload while referring to the following section.

Clearance and Preload

[Clearance (internal clearance)]
Clearance of an LM system is a play between the block (nut), the rail (shaft) and the ball (or roller).
The sum of vertical clearances is called radial clearance, and the sum of circumferential clearances
is called angular backlash (clearance in the rotational direction).

(1) Radial clearance
With the LM Guide, a radial clearance
refers to the value of a movement of the
block center when the LM block is gently
moved vertically with constant force applied
in the center of the fixed LM rail in the longi-
tudinal direction.

(2) Angular backlash (clearance in the rota-
tional direction)
With the Ball Spline, angular backlash
(clearance in the rotational direction) refers
to the value of a rotational motion of the nut
when the nut is gently rotated forward and
backward with constant force with the
spline shaft fixed.

Fig.3 Radial clearance of the LM Guide

Fig.4 Angular backlash of the Ball Spline

Radial clearance

P

T
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[Preload]
Preload is a load that is preliminarily applied to
the rolling elements in order to eliminate a clear-
ance of an LM system and increase its rigidity.
A negative clearance indication (negative value)
of an LM system means that a preload is pro-
vided.

Table4 Examples of Radial Clearances for LM Guide Model HSR
Unit: μm

For specific clearances and preloads, see the section concerning the corresponding model.

Preload and Rigidity

Providing a preload to an LM system will
increase the rigidity according to the amount of
the preload. Fig.5 shows deflection of clear-
ances (normal clearance, clearance C1 and
clearance C0) (with LM Guide model HSR).

Fig.5 Rigidity Data

Thus, a preload has an effect of up to approximately 2.8 times greater than the applied preload itself.
The deflection with a preload under a given load is smaller, and the rigidity is much greater, than that
without a preload.

Fig.6 shows how the radial deflection of an LM Guide changes with a preload. As indicated in Fig.6,
when an LM Guide block receives a radial load of 2.45 kN, the radial deflection is 9μm if the radial
clearance is zero (normal clearance) or 2μm if it the radial clearance is -30μm (clearance C0), thus
increasing the rigidity by 4.5 times.

Fig.6 Radial Clearance and Deflection

For selecting a specific clearance, see the section concerning selection of a radial clearance for the
corresponding LM system model.

Indication
symbol Normal Light

preload
Medium
preload

Model No. No Symbol C1 C0
HSR 15 – 4 to +2 – 12 to – 4 —
HSR 20 – 5 to +2 – 14 to – 5 – 23 to – 14
HSR 25 – 6 to +3 – 16 to – 6 – 26 to – 16
HSR 30 – 7 to +4 – 19 to – 7 – 31 to – 19
HSR 35 – 8 to +4 – 22 to – 8 – 35 to – 22

D
ef

le
ct

io
n

Normal clearance

2.8P0Load
P0: Applied preload

P0

Clearance C0

Clearance C1

δ0

2δ0

R
ad

ia
l d

is
pl

ac
em

en
t

Radial clearance (μm)

δ

P=2.45kN

δ（
μ

m
） 10

5

0 -7 -14 -21 -28 -35
A-14



Point of Selection
 Friction coefficient

G
eneral D

escription
Friction coefficient
Since an LM system makes rolling motion via its rolling elements such as balls and rollers between
the raceways, its frictional resistance is 1/20 to 1/40 smaller than a sliding guide. Its static friction is
especially small and almost the same as dynamic friction, preventing the system from experiencing
“stick-slip.” Therefore, the system is capable of being fed by the submicron distance.
The frictional resistance of an LM system varies according to the type of the LM system, preload, vis-
cosity resistance of the lubricant and the load applied on the LM system.
In particular, when a moment is given or a preload is applied to increase rigidity, the frictional resis-
tance increases.
Normal friction coefficient by LM systems are indicated in Table5.

Fig.7 Relationship between Applied Load Ratio and Frictional Resistance

Table5 Frictional Resistances (μ) of LM Systems

Types of LM systems Representative types Frictional resistance (µ)

LM Guide
SSR, SHS, SNR/SNS, SRS, RSR, HSR, NR/NRS 0.002  to 0.003

SRG, SRN 0.001  to 0.002

Ball Spline LBS, LBF, LT, LF 0.002  to 0.003

Linear Bushing LM, LMK, LMF, SC 0.001  to 0.003

LM Stroke MST, ST 0.0006  to 0.0012

LM Roller LR, LRA 0.005  to 0.01

Flat Roller FT, FTW 0.001  to 0.0025

Cross-roller Guide/Cross-roller Table VR, VRU, VRT 0.001  to 0.0025

Linear Ball Slide LS 0.0006  to 0.0012

Cam Follower/Roller Follower CF, NAST 0.0015  to 0.0025

Fr
ic

tio
n 

co
ef

fic
ie

nt
 (µ

)

C: Basic dynamic load rating

P: Applied load

Applied load ratio (P/C)

0.20.10

0.005

0.010

0.015
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Accuracy
The motion accuracy of an LM system is defined in running accuracy for models that are fixed on the
flat surface and in runout accuracy for models whose shafts are supported, and accuracy grades are
established for each of them.
For details, see the page concerning the corresponding model.

Lubrication
When using an LM system, it is necessary to provide effective lubrication. Using the product without
lubrication may increase wear of the rolling elements or shorten the service life.
A lubricant has the following effects.
1. Minimizes friction in moving elements to prevent seizure and reduce wear.
2. Forms an oil film on the raceway to decrease stress acting on the surface and extend rolling

fatigue life.
3. Covers the metal surface to prevent rust formation.
To fully bring out an LM system's functions, it is necessary to provide lubrication according to the
conditions.
Even with an LM system with seals, the internal lubricant gradually seeps out during operation.
Therefore, the system needs to be lubricated at an appropriate interval according to the conditions.

[Types of Lubricants]
LM systems mainly use grease or sliding surface oil for their lubricants.
The requirements that lubricants need to satisfy generally consist of the following.
(1) High oil film strength
(2) Low friction
(3) High wear resistance
(4) High thermal stability
(5) Non-corrosive
(6) Highly anti-corrosive
(7) Minimal dust/water content
(8) Consistency of grease must not be altered to a significant extent even after it is repeatedly

stirred.
Lubricants that meet these requirements include the following products.

Table6 Lubricants for General Use

Lubricant Type Brand name

Oil Sliding surface oil or turbine oil
ISOVG32 to 68

Super Multi 32 to 68 (Idemitsu)
Vactra No.2S (ExxonMobile)
DT Oil (ExxonMobile)
Tonner Oil (Showa Shell Sekiyu)
or equivalent
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Table7 Lubricants Used under Special Environments

Note1) When using a vacuum grease, be sure that some brands have starting resistances several times greater than ordinary
lithium-based greases.

Note2) In an environment subject to a spattering water-soluble coolant, some brands of intermediate viscosity significantly
decrease their lubricity or do not properly form an oil film. Check the compatibility between the lubricant and the cool-
ant.

Note3) Do not mix greases with different physical properties.
Note4) For THK original grease products, see A-958.

Service environment Lubricant characteristics Brand name

High-speed moving 
parts

Grease with low torque and low heat
generation

AFG Grease(THK) see A-968
AFA Grease(THK) see A-959
NBU15(NOK Kluba)
Multemp (Kyodo Yushi)
or equivalent

Vacuum
Fluorine based vacuum grease or oil
(vapor pressure varies by brand)
Note 1

Fomblin Grease (Solvay Solexis)
Fomblin Oil (Solvay Solexis)
Barrierta IEL/V (NOK Kluba)
Isoflex(NOK Kluba)
Krytox (Dupont)

Clean room Grease with very low dust generation

AFE-CA Grease(THK) see A-963
(The above vacuum grease products also
applicable)
AFF Grease(THK) see A-965

Environments subject to
microvibrations or
microstrokes, which may
cause fretting corrosion

Grease that easily forms an oil film and
has high fretting resistance AFC Grease(THK) see A-961

Environments subject to
a spattering coolant such
as machine tools

Highly anti-corrosive, refined mineral oil
or synthetic oil that forms a strong oil
film and is not easily emulsified or
washed away by coolant
Water-resistant grease
Note 2

Super Multi 68 (Idemitsu)
Vactra No.2S (ExxonMobile)
or equivalent
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Safety Design
LM systems are used in various environments. If using an LM system in a special environment such
as vacuum, anti corrosion, high temperature and low temperature, it is necessary to select a material
and surface treatment that suit the service environment.
To support use in various special environments, THK offers the following materials and surface treat-
ments for LM systems.

* If you desire a surface treatment other than the above, contact THK.

Description Model No. Features/Capabilities

M
at

er
ia

l

Martensite stainless 
steel

Anti-rust property
★★★★★

Martensite stainless 
steel

High temperature support
★★★★★

* up to 150℃

Austenite stainless 
steel

Anti-rust property
★★★★★

S
ur

fa
ce

 T
re

at
m

en
t

AP-HC

Low dust generation
★★★★★

Anti-rust property
★★★

Surface hardness
★★★★★

AP-C Anti-rust property
★★★★

AP-CF Anti-rust property
★★★★★

HSR SSR

HR

RSR SHW

HRW

RSH

SRS
SR

SR-M1
HSR-M1
RSR-M1

HSR-M2

THK  AP-HC  TREATMENT

THK  AP-C  TREATMENT

THK  AP-CF  TREATMENT
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Determining a Material

In normal service conditions, LM systems use a type of steel that suits LM systems. If using an LM
system in a special environment, it is necessary to select a material that suits the service environ-
ment.
For locations that require high corrosion resistance, a stainless steel material is used.

For use in environments where corrosion resistance is required, some LM system models can use
martensite stainless steel.
If the model number of an LM system contains symbol M, it means that the model is made of stain-
less steel. See the section concerning the corresponding model.

Model number coding

�Material…martensite stainless steel/austenite stainless steel

Stainless Steel LM Systems
Material Specifications

Stainless steel
LM rail

Stainless steel
LM block

Accuracy symbol

Radial
clearance 
symbol

With QZ
Lubricator

Symbol for No. of rails used 
on the same plane

LM rail length
(in mm)

Dust prevention accessory symbol

No. of LM blocks
used on the same rail

Type of LM block

Model number

HSR25  A  2  QZ  UU  C0  M +1200L  P  M  -Ⅱ
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Surface Treatment

The surfaces of the rails and shafts of LM systems can be treated for anti-corrosive or aesthetic pur-
poses.
THK offers THK-AP treatment, which is the optimum surface treatment for LM systems.
The THK-AP treatment consists of the following 3 types.

Equivalent to industrial-use hard chrome plating, AP-HC achieves almost the same level of corrosion
resistance as martensite stainless steel. In addition, it is highly wear resistant since the film hardness
is extremely high, 750 Hv or higher.

A type of industrial-use black chrome coating designed to increase corrosion resistance. It achieves
lower cost and higher corrosion resistance than martensite stainless steel.

A compound surface treatment that combines black chrome coating and special fluorine resin coat-
ing and is suitable for applications requiring high corrosion resistance.
In addition to the above treatments, other surface treatments are sometimes performed on areas
other than the raceways, such as alkaline coloring treatment (black oxidizing) and color anodize
treatment. However, some of them are not suitable for LM systems. For details, contact THK.
If using an LM system whose raceways are surface treated, set a higher safety factor.

Model number coding

Note) Note that the inside of the mounting hole is not provided with surface treatment.

�Surface treatment…industrial-use hard chrome plating
�Film hardness…750 Hv or higher

AP-HC

�Surface treatment…industrial-use black chrome coating

AP-C

�Surface treatment…industrial-use black chrome coating　
                                      /special fluorocarbon resin coating

AP-CF

LM rail length
(in mm)

With surface treatment
on the LM block

With surface treatment
on the LM block

No. of LM blocks
used on the same rail

Type of LM block

Model number

SR15  V  2  F  +  640L  F
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[Data on Comparison of Dust Generation with AP Treatment]
[Test conditions]

THK AP-HC treatment provides high surface hardness and has high wear resistance. The high level
of wear in the early stage in the graph above is considered to be due to the initial wear of the end
seal.
Note) THK AP-HC treatment (equivalent to hard chrome plating)

THK AP-CF treatment (equivalent to black chrome plating + fluorine resin coating)

Item Description

LM Guide model number
SSR20WF+280LF (AP-CF, without seal)
SSR20UUF+280LF (AP-CF, with seal)

SSR20WUUF+280LF (AP-HC, with seal)
Grease used THK AFE-CA Grease

Grease quantity 1cc (per LM block)
Speed 30m/min(MAX)
Stroke 200mm

Flow rate during measurement 1l /min
Clean room volume 1.7 liter (acrylic casing)

Measuring instrument Dust counter
Measured particle diameter 0.3μm or more
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[Data on Comparison of Rust Prevention]

<Salt-water spray resistance cycle test>

Item Description
Spray liquid 1% NaCl solution

cycles Spraying for 6 hours,
drying for 6 hours

Temperature conditions
35℃ during spraying
60℃ during drying

Specimen 
material Austenite

stainless steel
Martensite

stainless steel
THK

AP-HC
THK
AP-C

THK
AP-CFTime

Before test

6 hours

24 hours

96 hours

Te
st

 R
es

ul
t

Anti-rust
property ◎ ¹ ¹ ◎ ◎

Wear
Resistance ¹ ◎ ◎ △ ¹

Surface
hardness △ ◎ ◎ △ △

Adherence — — ◎ △ ¹

Appearance Metallic luster Metallic luster Metallic luster Black luster Black luster
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Contamination Protection

Contamination protection is the most important factor in using an LM system. Entrance of dust or
other foreign material into the LM system will cause abnormal wear or shorten the service life.
Therefore, when entrance of dust or other foreign material is predicted, it is necessary to select a
sealing device or contamination protection device that meets the service environment conditions.

(1) Dedicated seals for LM systems
For LM systems, seals made of special synthetic rubber with high wear resistance (e.g., Lami-
nated Contact Scraper LaCS) and a wiper ring are available as contamination protection seals.
For locations with adverse service environments, dedicated bellows and dedicated covers are
available for some models.
For details and symbols of these seals, see the section concerning options (contamination pro-
tection) for the corresponding model.
To provide contamination protection also for Ball Screws in service environments subject to cut-
ting chips and cutting fluids, it is advisable to use a telescopic cover that covers the whole sys-
tem and a large-size bellows.

(2) Dedicated bellows
For LM Guides, standardized bellows are available.
THK manufactures dedicated bellows also for other LM systems such as Ball Screws and Ball
Splines.  Contact THK for details.

Inner seal
Plate cover

QZ Lubricator
End seal

End seal

Metal scraper Side seal

Contamination Protection Seal for the LM Guide

Wiper Ring for the Ball Screw

Dedicated Bellows for the LM Guide

Contamination Protection Cover for the Ball Screw

Bellows

Seal snap ring

Seal snap ring

Ball screw shaft

Ball screw nut

Wiper ring

Wiper ring

Screw cover Bellows

LaCS
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Features and Types LM Guide
Features of the LM Guide

Features of the LM Guide

Easy maintenance

Higher efficiency in machine design

Substantial energy savings
Improved productivity of the machine

Higher accuracy of the machine
Low total cost

Low friction coefficient

Wide array of options (QZ lubricator, Laminated contact scraper LaCS, etc.)

Large permissible load and high rigidity

Accuracy averaging effect by absorbing mounting surface error

Superb error-absorbing capability with the DF design

Ideal four raceway, circular-arc groove, two point contact structure

Superbly high speed
Easy maintenance

Can be used in various environments
High accuracy can be maintained over a long period

Large permissible load
Highly rigid in all directions

High positioning repeatability
Running accuracy can be obtained easily

Smooth motion with no clearance

As a result, the following 
features are achieved.

Functions Required for Linear Guide Surface
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Features and Types
 Features of the LM Guide

LM
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uide
Large Permissible Load and High Rigidity

[Large Permissible Load]
The LM Guide has raceway grooves with a radius almost equal to the ball radius, which is signifi-
cantly different from the linear bushing. As shown in Fig.1, which compares size between the LM
Guide and the linear bushing with similar basic dynamic load ratings, the LM Guide is much smaller
than the linear bushing, indicating that the LM Guide allows a significantly compact design.
The reason for this space saving is the greater difference in permissible load between the R-groove
contact structure and the surface contact structure. The R-groove contact structure (radius: 52% of
the ball radius) can bear a load per ball 13 times greater than the surface contact structure. Since
service life is proportional to the cube of the permissible load, this increased ball-bearing load trans-
lates into a service life that is approximately 2,200 longer than the linear bushing.

Fig.1 Comparison between the LM Guide and the Linear Bushing

Table1 Load Capacity per Ball (P and P1)
Permissible contact surface pressure: 4,200 MPa

Fig.2 Load Capacity per Ball

Basic dynamic load rating: 7.35 kN
Linear Bushing model LM80 OP

Basic dynamic load rating: 14.7 kN
LM Guide model SSR15XW

LM block

LM rail

Shaft

Mounting base

Linear bushing

Housing

34

24

165

170

R-groove 
(P)

Flat surface 
(P1) P/P1

φ 3.175 (1/8´´) 0.90 kN 0.07 kN 13

φ 4.763 (3/16´´) 2.03 kN 0.16 kN 13

φ 6.350 (1/4´´) 3.61 kN 0.28 kN 13

φ 7.938 (5/16´´) 5.64 kN 0.44 kN 13

φ 11.906 (15/32´´) 12.68 kN 0.98 kN 13

R-groove Flat surface

P P1
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[High Rigidity]
The LM Guide is capable of bearing vertical and horizontal loads. Additionally, due to the circular-arc
groove design, it is capable of carrying a preload as necessary to increase its rigidity.
When compared with a feed screw shaft system and a spindle in rigidity, the guide surface using an
LM Guide has higher rigidity.

¸ Example of comparing static rigidity between the LM Guide, a feed screw shaft
system and a spindle

(vertical machining center with the main shaft motor of 7.5 kW)

[Components]
LM Guide: SNR45LC/C0

(C0 clearance: preload = 8.05kN)
Ball Screw: BNFN4010-5/G0

(G0 clearance: preload = 2.64kN)
Spindle: general-purpose cutting spindle

Table2 Comparison of Static Rigidity
Unit: N/μm

Note) The rigidity of the feed screw shaft system includes
rigidity of the shaft end support bearing.

Fig.3

Components X-axis 
direction

Y-axis 
direction Z-axis direction

LM Guide — 2110 8700 (radial)
6730 (reverse radial)

Ball screw 330 — —
Spindle 250 250 280

LM Guide

Ball Screw

Spindle

Z
YX
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uide
High Precision of Motion

[Small lost motion]
The LM Guide is provided with an ideal rolling mechanism. Therefore, the difference between
dynamic and static friction is minimal and lost motion hardly occurs.

Fig.4 Comparison of Lost Motion between the LM Guide and a Slide Guide

Table3 Lost Motion Comparison Unit: μm

Radial clearance of the LM Guide Unit: μm

Type Clearance

Test method

As per JIS B 6330 Based on minimum
unit feeding10mm/min 500mm/min 4000mm/min

LM Guide
(HSR45)

C1 clearance (see table below) 2.3 5.3 3.9 0

C0 clearance (see table below) 3.6 4.4 3.1 1

Square slide 
+ 

turcite

0.02mm 10.7 15 14.1 14

0.005mm 8.7 13.1 12.1 13

P
os

iti
on

Number of commands (pulse)

P
os

iti
on

Number of commands (pulse)

Square slide + Turcite

(Measurements are taken with the single-axis table loaded with a 500-kg weight)

LM Guide model HSR45

30

302010-10-20-30 0

20

10

10

20

30

（μm）

30

302010-10-20-30

14μm

1μm

0

20

10

10

20

30

（μm）

Symbol C1 C0

Radial clearance – 25 to – 10 – 40 to – 25
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[High running accuracy]
Use of the LM Guide allows you to achieve high running accuracy.

Fig.5 Dynamic Accuracy of a Single-axis Table

Pitching accuracy

Yawing accuracy

[Measurement method]

150st

640
200

20
0

KR4610A
250

m m

30

t

SHS25LC

－0.6
－0.4
－0.2
0.0
0.2
0.4
0.6
（μm）

0 20 40 60 80 100 120 140 160
（mm）

－0.6
－0.4
－0.2
0.0
0.2
0.4
0.6
（μm）

0 20 40 60 80 100 120 140 160
（mm）
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[High accuracy maintained over a long period]
As the LM Guide employs an ideal rolling mechanism, wear is negligible and high precision is main-
tained for long periods of time. As shown in Fig.6, when the LM Guide operates under both a preload
and a normal load, more than 90% of the preload remains even after running 2,000 km.

Fig.6 Condition

[Conditions]
Model No. : HSR65LA3SSC0 + 2565LP-Ⅱ
Radial clearance

: C0 (preload: 15.7 kN)
Stroke : 1,050mm
Speed : 15 m/min (stops 5 sec at both ends)
Acceleration/decelelation time in rapid motion

: 300 ms (acceleration: α  = 0.833 m/s2)
Mass : 6000kg
Drive : Ball Screws
Lubrication : Lithium soap-based grease No. 2

(greased every 100 km)
Fig.7 Distance Traveled and Remaining Preload
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Accuracy Averaging Effect by Absorbing Mounting Surface Error

The LM Guide contains highly spherical balls and has a constrained structure with no clearance. In
addition, it uses LM rails in parallel on multiple axes to form a guide system with multiple-axis config-
uration. Thus, the LM Guide is capable of absorbing misalignment in straightness, flatness or paral-
lelism that would occur in the machining of the base to which the LM Guide is to be mounted or in the
installation of the LM Guide by averaging these errors.
The magnitude of the averaging effect varies according to the length or size of the misalignment, the
preload applied on the LM Guide and the number of axes in the multiple-axis configuration. When
misalignment is given to one of the LM rails of the table as shown in Fig.8, the magnitude of misalign-
ment and the actual dynamic accuracy of the table (straightness in the horizontal direction) are as
shown in Fig.9.
By applying such characteristics obtained with the averaging effect, you can easily establish a guide
system with high precision of motion.

Fig.8

Fig.9

Single-axis actuator

BaseStraight-edge Electric micrometer Table
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Even on a roughly milled mounting surface, the LM Guide drastically increases running accuracy of
the top face of the table.

[Example of Installation]
When comparing the mounting surface accu-
racy (a) and the table running accuracy (b), the
results are :

Table4 Actual Measurement of Mounting-Surface Accuracy
Unit: μm

Fig.10 Surface Accuracy of the LM Guide Mounting Base (Milled Surface Only)

Fig.11 Running Accuracy After the LM Guide Is Mounted

Table5 Actual Measurement of Running Accuracy on the Table (Based on Measurement in Fig.10 and Fig.11)
Unit: μm

Vertical         92.5µm     →   15µm      =       1/6
Horizontal      28µm       →      4µm     =     1/7

Direction Mounting 
surface Straightness Average 

(a)

Vertical

H
or

iz
on

ta
l A 80

92.5
B 105

Bottom 
surface

S
id

e 
su

rfa
ce C 40

28
D 16

Bottom surface B

Side surface D

Side surface C Bottom surface A

105μm

80μm

16μm

40μm

Direction
Measurement point

1 2 3 4 5 6 7 8 Straightness (b)
Vertical 0 +2 +8 +13 +15 +9 +5 0 15

Horizontal 0 +1 +2 +3 +2 +2 −1 0 4

8
7

6
5

4
3

2
1
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Easy Maintenance

Unlike with sliding guides, the LM Guide does not incur abnormal wear. As a result, sliding surfaces
do not need to be reconditioned, and precision needs not be altered. Regarding lubrication, sliding
guides require forced circulation of a large amount of lubricant so as to maintain an oil film on the
sliding surfaces, whereas the LM Guide only needs periodical replenishing of a small amount of
grease or lubricant. Maintenance is that simple. This also helps keep the work environment clean.

Improved Productivity of the Machine

Since the LM Guide is superb in high speed, productivity of the machine is improved.

Table6 Examples of Using the LM Guide in High-speed Applications

Machine 
using the LM Guide

Place where 
the LM Guide is used Speed (m/s) Model No.

Durability test machine X axis 5.0 SSR25XW

Pick-up robot
X axis 2.0 SSR25XW

Z axis 3.0 SSR15XW

Injection molding machine Automatic unloading unit 2.2 HSR30LR

Glass cutter Cutter sliding unit 3.7 HSR25B

Inspection equipment Work transfer unit 5.0 HRW27CA

Conveyance robot Work transport unit 4.2 HSR25R

XY table X-Y axis 2.3 RSR15WV
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Substantial Energy Savings

As shown in Table7, the LM Guide has a substantial energy saving effect.

Table7 Comparative Data on Sliding and Rolling Characteristics

Machine Specifications

Type of machine Single-axis surface grinding 
machine (sliding guide)

Three-axis surface grinding machine 
(rolling guide)

Overall length 
× overall width 13m×3.2m 12.6m×2.6m

Total mass 17000kg 16000kg

Table mass 5000kg 5000kg

Grinding area 0.7m×5m 0.7m×5m

Table guide Rolling through V-V guide Rolling through LM Guide installation

No. of grinding stone axes Single axis (5.5 kW) Three axes (5.5 kW + 3.7 kW x 2) 
Grinding capacity: 3 times greater

Table Drive Specifications Ratio

Motor used 38.05kW 3.7kW 10.3

Drive hydraulic pressure Bore diameterφ160×1.2MPa Bore diameter φ  65×0.7MPa —

Thrust 23600N 2270N 10.4

Electric Power 
consumption 38kWH 3.7kWH 10.3

Drive hydraulic pressure 
oil consumption 400l /year 250l /year 1.6

Lubricant consumption 60 l /year (oil) 3.6 l /year (grease) 16.7
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Low Total Cost

Compared with a sliding guide, the LM Guide is easier to assemble and does not require highly
skilled technicians to perform the adjustment work. Thus, the assembly man-hours for the LM Guide
are reduced, and machines and systems incorporating the LM Guide can be produced at lower cost.
The figure below shows an example of difference in the procedure of assembling a machining center
between using siding guides and using LM Guides.
Normally, with a sliding guide, the surface on which the guide is installed must be given a very
smooth finish by grinding. However, the LM Guide can offer high precision even if the surface is
milled or planed. Using the LM Guide thus cuts down on machining man-hours and lowers machining
costs as a whole.

[Assembly Procedure for a Machining Center]

When extremely high precision is not required (e.g., running accuracy), the LM Guide can be
attached to the steel plate even if the black scale on it is not removed.

Using LM Guides Using Square Guides (Sliding Guides)

Accuracy measurement

Mounting base, table and saddle

Accuracy (straightness 
and torsion) measurement 
with a LM Guide temporarily 
mounted

Machining Machining 

 Machine base　　　Table and saddle

Accuracy measurement

Mounting base, table and saddle

Scraping by mating base with table and saddle

 Corrective scraping

 Accuracy measurement

Drying in thermally 
controlled chamber

Scraping base 
mounting surface

Coating surfaces 
with special resin

Degreasing machined 
surfaces

Accuracy (straightness and 
torsion) measurement with 
a square guide temporarily 
mounted

Machining Machining 

 Machine base　　  Table and saddle
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Ideal Four Raceway, Circular-Arc Groove, Two-Point Contact Structure

The LM Guide has a self-adjusting capability that competitors' products do not have.
This feature is achieved with an ideal four raceway, circular-arc groove, two-point contact structure.

[Comparison of Characteristics between the LM Guide and Similar Products]

As indicated in Fig.12 and Fig.13, when the ball rotates one revolution, the ball slips by the difference
between the circumference of the diameter of inner surface (πd1) and that of the outer contact diam-
eter (πd2). (This slip is called differential slip.) If the difference is large, the ball rotates while slipping,
the friction coefficient increases more than 10 times and the friction resistance steeply increases.

LM Guide: Four Raceway, Circular-arc Groove, 
Two-point Contact Structure

Other Product: Two-row, Gothic-arch Groove 
Four Point Contact Structure

Fig.12 Fig.13
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Four Raceway, Circular-Arc Groove, 
Two-Point Contact Structure

Two-Row, Gothic-Arch Groove, 
Four Point Contact Structure

Smooth Motion

Since the ball contacts the groove at two points in the
load direction as shown in Fig.12 and Fig.13 on A-39
even under a preload or a normal load, the difference
between d1 and d2 is small and the differential slip is
minimized to allow smooth rolling motion.

The difference between d1 and d2 in the contact area is
large as shown in Fig.12 and Fig.13 on A-39. There-
fore, if any of the following occurs, the ball will gener-
ate differential slip, causing friction almost as large as
sliding resistance and shortening the service as a
result of abnormal friction.
(1) A preload is applied.
(2) A lateral load is applied.
(3) The mounting parallelism between the two axes

is poor.

Accuracy and Rigidity of the Mounting Surface

In the ideal two-point contact structure, four rows of
circular arc grooves are given appropriate contact
angles. With this structure, a light distortion of the
mounting surface would be absorbed within the LM
block due to elastic deformation of the balls and mov-
ing of the contact points to allow unforced, smooth
motion. This eliminates the need for a robust mounting
base with high rigidity and accuracy for machinery
such as a conveyance system.

With the Gothic-arch groove product, each ball con-
tacts the groove at four points, preventing itself from
being elastically deformed and the contact points from
moving (i.e., no self-adjusting capability). Therefore,
even a slight distortion of the mounting surface or an
accuracy error of the rail bed cannot be absorbed and
smooth motion cannot be achieved. Accordingly, it is
necessary to machine a highly rigid mounting base
with high precision and mount a high precision rail.

Rigidity

With the two-point contact, even if a relatively large
preload is applied, the rolling resistance does not
abnormally increase and high rigidity is obtained.

Since differential slip occurs due to the four-point con-
tact, a sufficient preload cannot be applied and high
rigidity cannot be obtained.

Load Rating

Since the curvature radius of the ball raceway is 51 to
52% of the ball diameter, a large rated load can be
obtained.

Since the curvature radius of the gothic arch groove
has to be 55 to 60% of the ball diameter, the rated load
is reduced to approx. 50% of that of the circular arc
groove.

Difference in Rigidity

As shown in Fig.14, the rigidity widely varies according to the difference in curvature radius or difference in pre-
load.

Curvature radius and rigidity

Fig.14

Difference in Service Life

Since the load rating of the gothic arch groove is reduced to approx. 50% of that of the circular arc groove, the
service life also decreases to 87.5%.
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Preload and deflection
Displacement curve of HSR30
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Features and Types
 Features of the LM Guide

LM
 G

uide
[Accuracy Error of the Mounting Surface and Test Data on Rolling Resistance]
The difference between the contact structures translates into a rolling resistance.
In the gothic arch groove contact structure, each ball contacts at four points and differential slip or spinning
occurs if a preload is applied to increase rigidity or an error in the mounting precision is large. This sharply
increases the rolling resistance and causes abnormal wear in an early stage.
The following are test data obtained by comparing an LM Guide having the four raceway, circular-arc groove
two-point contact structure and a product having the two-row, Gothic-arch, four-point contact structure.

[Sample] [Conditions]

(1)  LM Guide
SR30W (self-adjusting type) 2 sets
HSR35A (four-way equal-load type) 2 sets

(2) Two-row Gothic-arch groove product
Type with dimensions similar to HSR30 2 sets

Radial clearance: ±0μm
Without seal
Without lubrication
Load: table mass of 30 kg

Data 1: Preload and rolling resistance

When a preload is applied, the rolling resistance of the Gothic-arch groove product steeply increases and differ-
ential slip occurs. Even under a preload, the rolling resistance of the LM Guide does not increase.

Magnitude of the preload (μm)

Gothic-arch groove product
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Data 2: Error in parallelism between two axes and rolling resistance

As shown in the Fig.15, part of the rails mounted in parallel is parallelly displaced and the rolling resistance at
that point is measured.
With the Gothic-arch groove product, the rolling resistance is 34 N when the parallelistic error is 0.03 mm and
62 N when the error is 0.04 mm. These resistances are equivalent to the slip friction coefficients, indicating that
the balls are in sliding contact with the groove.

Fig.15

Data 3: Difference between the levels of the right and left rails and rolling resistance

The bottom of either rail is displaced by distance S so that there is a level difference between the two axes, and
then rolling resistance is measured. If there is a level difference between the right and left rails, a moment acts
on the LM block, and in the case of the Gothic-arch groove, spinning occurs. Even if the level difference
between the two rails is as great as 0.3/200 mm, the LM Guide absorbs the error. This indicates that the LM
Guide can operate normally even when such errors are present.
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Features and Types
 Features of the LM Guide
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Superb Error-Absorbing Capability with the DF Design

Since the LM Guide has a contact structure similar to the front-to-front mount of angular ball bear-
ings, it has superb self-adjusting capability.

Angular Ball Bearings Mounted Front-to-front (DF type)

Angular Ball Bearings Mounted Back-to-back (DB type)

DF Type Four-row Angular Contact (LM Guide)

Four-row Gothic-arch Contact

An LM ball guide mounted on a plane receives a moment (M) due to an error in flatness or in level or
a deflection of the table. Therefore, it is essential for the guide to have self-adjusting capability.

LM Guide Model HSR Similar Product of a Competitor

Since the distance from the application point of the
bearing is small, the internal load generated from a
mounting error is small and the self-adjusting capability
is large.

Since the distance from the application point of the
bearing is large, the internal load generated from a
mounting error is large and the self-adjusting capability
is small.
With an LM ball guide having angular ball bearings
mounted back-to-back, if there is an error in flatness or
a deflection in the table, the internal load applied to the
block is approx. 6 times greater than that of the front-to-
front mount structure and the service life is much
shorter. In addition, the fluctuation in sliding resistance
is greater.

Mounting error

Distance from the application point Distance from the application point

Deflection

Deflection

Table
M

M

Distance from the application point
Distance from the application point

Deflection
Deflection

Mounting error

Block
M

M
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Classification Table of the LM Guides

Ultra-heavy Load
High Rigidity

4-way Equal Load

Ultra-heavy Load
High Rigidity

Radial

Self-aligning

Miniature Type

Ultra Compact
High Corrosion Resistance

Standard Type

Ultra Compact

Equipped with a Ball Retainer
High Corrosion Resistance

Equipped with a Ball Retainer

Wide Type

Wide Rail
4-way Equal Load

Cross Type

4-way Equal Load

Lightweight and Compact

Miniature Type

Global Standard Size

Ultra-heavy Load

Radial

Standard Type

Ultra-heavy Load

Wide Type

Low Center of Gravity

Ball Guide

Caged Ball Type Full-ball Type

LM Guide

Model NRModel HSR

Model SR

Model NSR-TBC
Model NRS

Model RSR-ZModel RSR

Model RSH-ZModel RSH

Model HRW
Model SCR

Model SRS

Model SHS

Model SNR Model SNS

Model SSR

Model SHW
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Features and Types
 Classification Table of the LM Guides

LM
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Cross Type

Standard Type

Model CSR
4-way Equal Load

Model MX
Miniature Cross

Wide Type

Model SRG
Ultra-high Rigidity

Model SRN
Ultra-high Rigidity
Low Center of Gravity

Roller Guide

With a Caged Roller

Model SRW
Ultra-high Rigidity

Special Environment Types

Model SR-M1
High Temperature

Radial

Model HSR-M1
High Temperature
4-way Equal Load

Model RSR-M1
High Temperature

Model HSR-M2
High Corrosion Resistance
4-way Equal Load

Model JR Type

Separate Type

Model JR
Structural Member Rail
4-way Equal Load

Model HR
Heavy Load

Model GSR
Interchangeable, Self-aligning

R Guide Type

Model HCR

Straight-Curved Type

Model HMG

Model GSR-R
Interchangeable, Self-aligning

With Rack
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Point of Selection LM Guide
Flowchart for Selecting an LM Guide
00[Steps for Selecting an LM Guide]
The following is a flowchart as a measuring stick for selecting an LM Guide.

Selection Starts

Selection Completed

Selection According to the Environment

Comparison with the 
required service life

Judgment on the 
static safety factor

Set conditions necessary for designing load on the LM Guide

Convert the load applied on each LM block
 in each direction into an equivalent load.

Obtain the value of static safety factor from the basic
 static load rating and the maximum applied load.

Average the applied load fluctuating during operation
 to convert the value to an average load.

Calculate the the distance traveled based on the 
nominal life equation.

Calculate the applied load on the LM block.

Select a type that meets the conditions and temporarily 
decide a rough size.

Change type and size

Change span, number 
of LM blocks and 
number of LM rails

Material, surface treatment

Type of lubricant, lubrication method

Setting Conditions

Mounting orientation Symbol for number of axes

Calculating the Equivalent Load

Calculating the Static Safety Factor

Calculating the Average Load

Calculating the Nominal Life

Lubrication

Corrosion Prevention

Contamination Protection

Calculating the Applied Load

Load rating of the LM Guide in all directions Calculating the applied load

Selecting a Type

SHS, SSR, SNR, SNS, SHW, SRS, SCR, HSR, SR, NR, NRS, HRW, 
RSR, RSR-Z, RSH, RSH-Z, HR, GSR, GSR-R, CSR, MX, JR, HCR, HMG, 
NSR-TBC, HSR-M1, SR-M1, RSR-M1, HSR-M2, SRG, SRN, SRW
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to
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YES
NO

YES
NO
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Point of Selection
 Flowchart for Selecting an LM Guide

LM
 G

uide
Prediction the Rigidity Determining the Accuracy

•Space in the guide section
•Dimensions (span, number of LM blocks, number of LM rails, thrust)
•Installation direction (horizontal, vertical, slant mount, wall mount, suspended)
•Magnitude, direction and position of the working load
•Operating frequency (duty cycle)
•Speed (acceleration)
•Stroke length
•Required service life
•Precision of motion
•Environment
•In a special environment (vacuum, clean room, high temperature, environment exposed to 
  contaminated environment, etc.), it is necessary to take into account material, surface treatment,
  lubrication and contamination protection.

Selecting a Radial Clearance (Preload)

Service Life with a Preload Considered

Rigidity

Radial Clearance Standard for Each Model

Designing the Guide System

Accuracy Standards
Guidelines for Accuracy Grades 
by Machine Type

Accuracy Standard for Each Model

A-111

A-112

A-112

A-113-

A-318-

A-116

A-117

A-118-
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5

1

2

3
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Selecting a Type
Types of LM Guides

THK offers a wide array of types and dimensions with LM Guides as standard so that you can select
the optimal product for any application. With the unit structure of each model, you can easily obtain
high running accuracy with no clearance simply by mounting the product on a plane surface with
bolts. We have a proven track record and know-how in extensive applications with LM Guides.

＊For specification tables for each model, please see the separate "B Product Specifications".

Classification Type
Specifi-
cation 
Table＊

Load 
capacity 
diagram

Basic load rating (kN)
Basic 

dynamic 
load rating

Basic 
static 

load rating

R
ad

ia
l t

yp
e

Caged Ball 
LM Guide

SSR-XW uB-16 14.7 to 64.6 16.5 to 71.6

SSR-XV uB-18 9.1 to 21.7 9.7 to 22.5

SSR-XTB uB-20 14.7 to 31.5 16.5 to 36.4

Full-ball 
LM Guides

Model SR-W uB-86 9.51 to 411 19.3 to 537

SR-M1W uB-192 9.51 to 41.7 19.3 to 77.2

SR-V uB-86 5.39 to 23.8 11.1 to 44.1

SR-M1V uB-192 5.39 to 23.8 11.1 to 44.1

SR-TB uB-88 9.51 to 89.1 19.3 to 157

SR-M1TB uB-194 9.51 to 41.7 19.3 to 77.2

SR-SB uB-88 5.39 to 23.8 11.1 to 44.1

SR- M1SB uB-194 5.39 to 23.8 11.1 to 44.1

Caged Ball 
LM Guide - 

ultra-heavy load, 
high rigidity types

SNR-C uB-30 48 to 260 79 to 409

SNR-LC uB-30 57 to 550 101 to 887

SNR-R uB-26 48 to 260 79 to 409

SNR-LR uB-26 57 to 550 101 to 887

SNR-CH uB-38 90 to 177 144 to 292

SNR-LCH uB-38 108 to 214 188 to 383

SNR-RH uB-34 90 to 177 144 to 292

SNR-LRH uB-34 108 to 214 188 to 383

Full-ball 
LM Guide - 

ultra-heavy load, 
high rigidity types

NR-A uB-98 33 to 479 84.6 to 1040

NR-LA uB-98 44 to 599 113 to 1300

NR-B uB-102 33 to 479 84.6 to 1040
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Point of Selection
 Selecting a Type

LM
 G

uide
External dimensions (mm)

Features Major application
Height Width

24 to 48 34 to 70 ¸ Long service life, long-term mainte-
nance-free operation

¸ Low dust generation, low noise, 
acceptable running sound

¸ Superbly high speed
¸ Smooth motion in all mounting ori-

entations

¸ Thin, compact design, large radial 
load capacity

¸ Superb in planar running accuracy
¸ Superb capability of absorbing 

mounting error
¸ Stainless steel type also available 

as standard

¸ Surface grinder table
¸ Tool grinder table
¸ Electric discharge machine
¸ Printed circuit board drilling 

machine
¸ Chip mounter
¸ High-speed transfer equip-

ment
¸ Traveling unit of robots
¸ Machining center
¸ NC lathe
¸ Five axis milling machine
¸ Conveyance system
¸ Mold guide of pressing 

machines
¸ Inspection equipment
¸ Testing machine
¸ Food-related machine
¸ Medical equipment
¸ 3D measuring instrument
¸ Packaging machine
¸ Injection molding machine
¸ Woodworking machine
¸ Ultra precision table
¸ Semiconductor/liquid crystal 

manufacturing equipment

24 to 33 34 to 48

24 to 33 52 to 73

24 to 135 34 to 250

¸ Thin, compact design, large radial load capacity
¸ Superb in planar running accuracy
¸ Superb capability of absorbing mounting error
¸ Stainless steel type also available as standard
¸ Type M1, achieving max service temperature of 150℃, also available

24 to 48 34 to 70

24 to 48 34 to 70

24 to 48 34 to 70

24 to 68 52 to 140

24 to 48 52 to 100

24 to 48 52 to 100

24 to 48 52 to 100

31 to 75 72 to 170 ¸ Long service life, long-term maintenance-free operation
¸ Low dust generation, low noise, acceptable running sound
¸ Superbly high speed
¸ Smooth motion in all mounting orientations
¸ Ultra-heavy load capacity optimal for machine tools
¸ Thin, compact design, large radial load capacity
¸ High vibration resistance and impact resistance due to improved damping 

characteristics
¸ Superb in planar running accuracy

¸ Machining center
¸ NC lathe
¸ Grinding machine
¸ Five axis milling machine
¸ Jig borer
¸ Drilling machine
¸ NC milling machine
¸ Horizontal milling machine
¸ Mold processing machine
¸ Graphite working machine
¸ Electric discharge machine
¸ Wire-cut electric discharge 

machine

31 to 90 72 to 215

31 to 75 50 to 126

31 to 90 50 to 156

48 to 70 100 to 140 ¸ Long service life, long-term mainte-
nance-free operation

¸ Low dust generation, low noise, 
acceptable running sound

¸ Superbly high speed
¸ Smooth motion in all mounting ori-

entations
¸ Ultra-heavy load capacity optimal 

for machine tools

¸ Large radial load capacity
¸ High vibration resistance and 

impact resistance due to improved 
damping characteristics

¸ Superb in planar running accuracy
¸ Has dimensions almost the same 

as that of the full-ball type LM 
Guide model HSR, which is practi-
cally a global standard size

48 to 70 100 to 140

55 to 80 70 to 100

55 to 80 70 to 100

31 to 105 72 to 260
¸ Ultra-heavy load capacity optimal for machine tools
¸ High vibration resistance and impact resistance due to improved damping 

characteristics
¸ Thin, compact design, large radial load capacity
¸ Superb in planar running accuracy

31 to 105 72 to 260

31 to 105 72 to 260
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＊For specification tables for each model, please see the separate "B Product Specifications".

Classification Type Specifica-
tion Table＊

Load 
capacity 
diagram

Basic load rating (kN)
Basic 

dynamic 
load rating

Basic 
static 

load rating

R
ad

ia
l t

yp
e Full-ball 

LM Guide - 
ultra-heavy load, 
high rigidity types

NR-LB uB-102 44 to 599 113 to 1300

NR-R uB-94 33 to 479 84.6 to 1040

NR-LR uB-94 44 to 599 113 to 1300

4-
w

ay
 e

qu
al

 lo
ad

 ty
pe

Caged Roller
 LM Guide - 

 super ultra-heavy-
load, high rigidity 

types

SRG-A, C uB-208 11.3 to 131 25.8 to 266

SRG-LA, LC uB-208 26.7 to 278 63.8 to 599

SRG-R, V uB-210 11.3 to 131 25.8 to 266

SRG-LR, LV uB-210 26.7 to 278 63.8 to 599

SRN-C uB-214 59.1 to 131 119 to 266

SRN-LC uB-214 76 to 278 165 to 599

SRN-R uB-216 59.1 to 131 119 to 266

SRN-LR uB-216 76 to 278 165 to 599

SRW-LR uB-220 115 to 278 256 to 599

Caged Ball
 LM Guide - 

ultra-heavy load, 
high rigidity types

SNS-C uB-32 37 to 199 61 to 315

SNS-LC uB-32 44 to 422 78 to 679

SNS-R uB-28 37 to 199 61 to 315

SNS-LR uB-28 44 to 422 78 to 679

SNS-CH uB-40 69 to 136 110 to 225

SNS-LCH uB-40 83 to 164 144 to 295

SNS-RH uB-36 69 to 136 110 to 225

SNS-LRH uB-36 83 to 164 144 to 295

Full-ball 
LM Guide - 

ultra-heavy load, 
high rigidity types

NRS-A uB-100 25.9 to 376 59.8 to 737

NRS-LA uB-100 34.5 to 470 79.7 to 920

NRS-B uB-104 25.9 to 376 59.8 to 737

NRS-LB uB-104 34.5 to 470 79.7 to 920

NRS-R uB-96 25.9 to 376 59.8 to 737

NRS-LR uB-96 34.5 to 470 79.7 to 920
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Point of Selection
 Selecting a Type

LM
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uide
External dimensions (mm)

Features Major application
Height Width

31 to 105 72 to 260
¸ Ultra-heavy load capacity optimal for machine tools
¸ High vibration resistance and impact resistance due to improved damping 

characteristics
¸ Thin, compact design, large radial load capacity
¸ Superb in planar running accuracy

¸ Machining center
¸ NC lathe
¸ Grinding machine
¸ Five axis milling machine
¸ Jig borer
¸ Drilling machine
¸ NC milling machine
¸ Horizontal milling machine
¸ Mold processing machine
¸ Graphite working machine
¸ Electric discharge machine
¸ Wire-cut electric discharge 

machine

31 to 105 50 to 200

31 to 105 50 to 200

24 to 70 47 to 140

¸ Long service life, long-term maintenance-free operation
¸ Low noise, acceptable running sound
¸ Superbly high speed
¸ Smooth motion due to prevention of rollers from skewing
¸ Ultra-heavy load capacity optimal for machine tools

30 to 90 63 to 170

24 to 80 34 to 100

30 to 90 44 to 126

44 to 63 100 to 140

¸ Long service life, long-term maintenance-free operation
¸ Low noise, acceptable running sound
¸ Superbly high speed
¸ Smooth motion due to prevention of rollers from skewing
¸ Ultra-heavy load capacity optimal for machine tools
¸ Low center of gravity, ultra-high rigidity

44 to 75 100 to 170

44 to 63 70 to 100

44 to 75 70 to 126

70 to 100 135 to 200

31 to 75 72 to 170
¸ Long service life, long-term maintenance-free operation
¸ Low dust generation, low noise, acceptable running sound
¸ Superbly high speed
¸ Smooth motion in all mounting orientations
¸ Ultra-heavy load capacity optimal for machine tools
¸ Thin, compact design, 4-way equal load
¸ High vibration resistance and impact resistance due to improved damping 

characteristics

31 to 90 72 to 215

31 to 75 50 to 126

31 to 90 50 to 156

48 to 70 100 to 140
¸ Long service life, long-term mainte-

nance-free operation
¸ Low dust generation, low noise, 

acceptable running sound
¸ Superbly high speed
¸ Smooth motion in all mounting ori-

entations
¸ Ultra-heavy load capacity optimal 

for machine tools

¸ 4-way equal load type
¸ High vibration resistance and 

impact resistance due to improved 
damping characteristics

¸ Has dimensions almost the same 
as that of the full-ball type LM 
Guide model HSR, which is practi-
cally a global standard size

48 to 70 100 to 140

55 to 80 70 to 100

55 to 80 70 to 100

31 to 105 72 to 260

¸ Ultra-heavy load capacity optimal for machine tools
¸ High vibration resistance and impact resistance due to improved damping 

characteristics
¸ Thin, compact design, 4-way equal load

31 to 105 72 to 260

31 to 105 72 to 260

31 to 105 72 to 260

31 to 105 50 to 200

31 to 105 50 to 200
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＊For specification tables for each model, please see the separate "B Product Specifications".

Classification Type Specifica-
tion Table＊

Load 
capacity 
diagram

Basic load rating (kN)
Basic 

dynamic 
load rating

Basic 
static 

load rating

4-
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 e
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ad

 ty
pe

Caged Ball
 LM Guide - 

 heavy-load, high 
rigidity types

SHS-C uB-6 14.2 to 205 24.2 to 320

SHS-LC uB-6 17.2 to 253 31.9 to 408

SHS-V uB-8 14.2 to 205 24.2 to 320

SHS-LV uB-8 17.2 to 253 31.9 to 408

SHS-R uB-10 14.2 to 128 24.2 to 197

SHS-LR uB-10 36.8 to 161 64.7 to 259

Full-ball LM Guide - 
heavy-load, high 

rigidity types

HSR-A uB-62 8.33 to 210 13.5 to 310

HSR-M1A uB-182 8.33 to 37.3 13.5 to 61.1

HSR-LA uB-62 21.3 to 282 31.8 to 412

HSR-M1LA uB-182 21.3 to 50.2 31.8 to 81.5

HSR-CA uB-76 13.8 to 210 23.8 to 310

HSR-HA uB-76 21.3 to 518 31.8 to 728

HSR-B uB-64 8.33 to 210 13.5 to 310

HSR-M1B uB-184 8.33 to 37.3 13.5 to 61.1

HSR-LB uB-64 21.3 to 282 31.8 to 412

HSR-M1LB uB-184 21.3 to 50.2 31.8 to 81.5

HSR-CB uB-78 13.8 to 210 23.8 to 310

HSR-HB uB-78 21.3 to 518 31.8 to 728

HSR-R uB-70 1.08 to 210 2.16 to 310

HSR-M1R uB-186 8.33 to 37.3 13.5 to 61.1

HSR-LR uB-70 21.3 to 282 31.8 to 412

HSR-M1LR uB-186 21.3 to 50.2 31.8 to 81.5

HSR-HR uB-80 351 to 518 506 to 728

Full-ball LM Guide - 
side mount types

HSR-YR uB-74 8.33 to 141 13.5 to 215

HSR-M1YR uB-188 8.33 to 37.3 13.5 to 61.1
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Point of Selection
 Selecting a Type

LM
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uide
External dimensions (mm)

Features Major application
Height Width

24 to 90 47 to 170

¸ Long service life, long-term maintenance-free operation
¸ Low dust generation, low noise, acceptable running sound
¸ Superbly high speed
¸ Smooth motion in all mounting orientations
¸ Heavy load, high rigidity
¸ Has dimensions almost the same as that of the full-ball type LM 

Guide model HSR, which is practically a global standard size
¸ Superb capability of absorbing mounting error ¸ Machining center

¸ NC lathe
¸ XYZ axes of heavy cut-

ting machine tools
¸ Grinding head feeding 

axis of grinding 
machines

¸ Components requiring a 
heavy moment and high 
accuracy

¸ NC milling machine
¸ Horizontal milling 

machine
¸ Gantry five axis milling 

machine
¸ Z axis of electric dis-

charge machines
¸ Wire-cut electric dis-

charge machine
¸ Car elevator
¸ Food-related machine
¸ Testing machine
¸ Vehicle doors
¸ Printed circuit board 

drilling machine
¸ ATC
¸ Construction equipment
¸ Shield machine
¸ Semiconductor/liquid 

crystal manufacturing 
equipment

24 to 90 47 to 170

24 to 90 34 to 126

24 to 90 34 to 126

28 to 80 34 to 100

28 to 80 34 to 100

24 to 110 47 to 215

¸ Heavy load, high rigidity
¸ Practically a global standard size
¸ Superb capability of absorbing mounting error
¸ Stainless steel type also available as standard
¸ Type M1, achieving max service temperature of 150℃, also 

available
¸ Type M2, with high corrosion resistance, also available

(Basic dynamic load rating: 2.33 to 5.57 kN)
(Basic static load rating: 2.03 to 5.16 kN)

24 to 48 47 to 100

30 to 110 63 to 215

30 to 48 63 to 100

30 to 110 63 to 215

30 to 145 63 to 350

24 to 110 47 to 215

24 to 48 47 to 100

30 to 110 63 to 215

30 to 48 63 to 100

30 to 110 63 to 215

30 to 145 63 to 350

11 to 110 16 to 156

28 to 55 34 to 70

30 to 110 44 to 156

30 to 55 44 to 70

120 to 145 250 to 266

28 to 90 33.5 to 124.5

¸ Easy mounting and reduced 
mounting height when using 
2 units opposed to each other 
since the side faces of the LM 
block have mounting holes

¸ Heavy load, high rigidity
¸ Superb capability of absorb-

ing mounting error
¸ Stainless steel type also 

available as standard
¸ Type M1, achieving max ser-

vice temperature of 150℃, 
also available

¸ Cross rails of gantry 
machine tools

¸ Z axis of woodworking 
machines

¸ Z axis of measuring 
instruments

¸ Components opposed to 
each other

28 to 55 33.5 to 69.5
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＊For specification tables for each model, please see the separate "B Product Specifications".

Classification Type Specifica-
tion Table＊

Load 
capacity 
diagram

Basic load rating (kN)
Basic 

dynamic 
load rating

Basic 
static 

load rating

4-
w

ay
 e

qu
al

 lo
ad

 ty
pe

Full-ball 
LM Guides -

 special LM rail 
types

JR-A uB-164 19.9 to 88.5 34.4 to 137

JR-B uB-164 19.9 to 88.5 34.4 to 137

JR-R uB-164 19.9 to 88.5 34.4 to 137

Caged Ball Cross 
LM Guide SCR uB-56 36.8 to 253 64.7 to 408

Full-ball LM Guide - 
orthogonal type CSR uB-154 8.33 to 80.4 13.5 to 127.5

Caged Ball
 LM Guide -

wide, low center of 
gravity types

SHW-CA uB-44 4.31 to 70.2 5.66 to 91.4

SHW-CR, HR uB-46 4.31 to 70.2 5.66 to 91.4

Full-ball
LM Guide - 

wide, low center of 
gravity types

HRW-CA uB-108 4.31 to 63.8 81.4 to 102

HRW-CR, LR uB-110 3.29 to 50.2 7.16 to 81.5

Full-ball Straight - 
Curved Guide HMG uB-172 2.56 to 66.2

Straight section
4.23 to 66.7
Curved section
0.44 to 36.2

Full-ball LM Guide -
separate types

HR, HR-T uB-138 1.57 to 141 3.04 to 206

In
te

rc
ha

ng
ea

bl
e 

de
si

gn
s

GSR-T uB-146 5.69 to 25.1 8.43 to 33.8

GSR-V uB-146 4.31 to 10.29 5.59 to 12.65

Full-ball LM Guides -
LM rail-rack inter-

grated type
GSR-R uB-150 10.29 to 25.1 12.65 to 33.8
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External dimensions (mm)

Features Major application
Height Width

61 to 114 70 to 140 ¸ Since the central part of the LM rail is 
thinly structured, the LM Guide is capa-
ble of absorbing an error and achieving 
smooth motion if the parallelism between 
the two axes is poor

¸ Since the LM rail has a highly rigid sec-
tional shape, it can be used as a struc-
tural member

¸ Automated warehouse
¸ Garage
¸ Gantry robot
¸ FMS traveling rail
¸ Lift
¸ Conveyance system
¸ Welding machine

¸ Lifter
¸ Crane
¸ Forklift
¸ Coating machine
¸ Shield machine
¸ Stage setting

61 to 114 70 to 140

65 to 124 48 to 100

70 to 180 88 to 226

¸ A compact XY structure is allowed due to 
an XY orthogonal, single-piece LM block

¸ Since a saddle-less structure is allowed, 
the machine can be lightweighted and 
compactly designed

¸ Long service life, long-term maintenance-
free operation

¸ Low dust generation, low noise, accept-
able running sound

¸ Superbly high speed

¸ Low center of gravity, preci-
sion XY table

¸ NC lathe
¸ Optical measuring instrument
¸ Automatic lathe
¸ Inspection equipment
¸ Cartesian coordinate robot
¸ Bonding machine

¸ Wire-cut electric discharge  
machine

¸ Hollow table
¸ Printed circuit board assem-

bler
¸ Machine tool table
¸ Electric discharge machine
¸ XY axes of horizontal 

machining center

47 to 118 38.8 to 129.8

¸ A compact XY structure is allowed due to 
an XY orthogonal, single-piece LM block

¸ Since a saddle-less structure is allowed, 
the machine can be lightweighted and 
compactly designed

12 to 50 40 to 162
¸ Long service life, long-term maintenance-

free operation
¸ Low dust generation, low noise, accept-

able running sound
¸ Superbly high speed
¸ Smooth motion in all mounting orientations
¸ Wide, low center of gravity, space saving 

structure
¸ Stainless steel type also available as 

standard

¸ Z axis of IC printed circuit 
board drilling machine

¸ Z axis of small electric dis-
charge machine

¸ Loader
¸ Machining center
¸ NC lathe
¸ Robot
¸ Wire-cut electric discharge 

machine

¸ APC
¸ Semiconductor/liquid crystal 

manufacturing equipment
¸ Measuring instrument
¸ Wafer transfer equipment
¸ Construction equipment
¸ Railroad vehicle

12 to 50 30 to 130

17 to 60 60 to 200 ¸ 4-way equal load, thin and highly rigid
¸ Wide, low center of gravity, space saving 

structure
¸ Stainless steel type also available as 

standard12 to 50 30 to 130

24 to 90 47 to 170
¸ Freedom of design
¸ Cost reduction through simplified struc-

ture

¸ Large swivel base
¸ Pendulum vehicle for railroad
¸ Pantagraph
¸ Control unit
¸ Optical measuring machine
¸ Tool grinder
¸ X-Ray machine

¸ CT scanner
¸ Medical equipment
¸ Stage setting
¸ Car elevator
¸ Amusement machine
¸ Turntable
¸ Tool changer

8.5 to 60 18 to 125

¸ Thin, high rigidity, space saving structure
¸ Interchangeable with Cross-Roller Guide
¸ Preload can be adjusted
¸ Stainless steel type also available as

standard

¸ XYZ axes of electric dis-
charge machine

¸ Precision table
¸ XZ axes of NC lathe
¸ Assembly robot
¸ Conveyance system

¸ Machining center
¸ Wire-cut electric discharge

machine
¸ Tool changer
¸ Woodworking machine

20 to 38 32 to 68 ¸ LM block and LM rail are both inter-
changeable

¸ Preload can be adjusted
¸ Capable of absorbing vertical level error

and horizontal tolerance for parallelism

¸ Industrial robot
¸ Various conveyance systems
¸ Automated warehouse
¸ Palette changer
¸ ATC
¸ Door closing device
¸ Guide using an aluminum mold base
¸ Welding machine
¸ Coating machine
¸ Car washing machine

20 to 30 32 to 50

30 to 38 59.91 to 
80.18

¸ LM rail-rack integrated design eliminates
assembly and adjustment work

¸ LM rail-rack integrated design enables a
space-saving structure to be achieved

¸ Capable of supporting long strokes
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＊For specification tables for each model, please see the separate "B Product Specifications".

Classification Type Specifica-
tion Table＊

Load capac-
ity diagram

Basic load rating (kN)
Basic 

dynamic 
load rating

Basic 
static 

load rating

M
in

ia
tu

re
 ty

pe
s

Caged Ball 
LM Guides

SRS uB-50 1.51 to 16.5 1.29 to 20.2

SRS-W uB-52 2.01 to 9.12 1.94 to 8.55

Full-ball 
LM Guides

RSR, RSR-K, RSR-V uB-116 0.18 to 8.82 0.27 to 12.7

RSR-M1V uB-198 1.47 to 8.82 2.25 to 12.7

RSR-N uB-114 0.3 to 14.2 0.44 to 20.6

RSR-M1N uB-198 2.6 to 14.2 3.96 to 20.6

RSR-Z uB-122 0.88 to 4.41 1.37 to 6.57

Full-ball 
LM Guide - 
wide types

RSR-W, WV uB-118 0.25 to 6.66 0.47 to 9.8

RSR-M1WV uB-200 2.45 to 6.66 3.92 to 9.8

RSR-WN uB-118 0.39 to 9.91 0.75 to 14.9

RSR-M1WN uB-200 3.52 to 9.91 5.37 to 14.9

RSR-WZ uB-124 1.37 to 6.66 2.16 to 9.8

Full-ball 
LM Guide - 

ball-retaining 
plate types

RSH, RSH-K, 
RSH-V uB-128 0.88 to 2.65 1.37 to 4.02

RSH-Z uB-132 0.88 to 4.41 1.37 to 6.57

Full-ball 
LM Guide - 

orthogonal type
MX uB-160 0.59 to 2.04 1.1 to 3.21

C
irc

ul
ar

 a
rc

 ty
pe

s

Full-ball 
LM Guides HCR uB-168 4.7 to 141 8.53 to 215

S
el

f-a
lig

ni
ng

 
ty

pe
s Full-ball 

LM Guides NSR-TBC uB-178 9.41 to 90.8 18.6 to 152
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Point of Selection
 Selecting a Type

LM
 G

uide
External dimensions (mm)

Features Major application
Height Width

8 to 25 17 to 48
¸ Long service life, long-term mainte-

nance-free operation
¸ Low dust generation, low noise, 

acceptable running sound
¸ Superbly high speed
¸ Smooth motion in all mounting ori-

entations
¸ Stainless steel type also available 

as standard
¸ Lightweight and compact

¸ IC/LSI manufacturing 
machine

¸ Hard disc drive
¸ Slide unit of OA equipment
¸ Wafer transfer equipment
¸ Printed circuit board assem-

bly table
¸ Medical equipment

¸ Electronic components of 
electron microscope

¸ Optical stage
¸ Stepper
¸ Plotting machine
¸ Feed mechanism of IC bond-

ing machine
¸ Inspection equipment

9 to 16 25 to 60

4 to 25 8 to 46

¸ Stainless steel type also available 
as standard

¸ Long type with increased load 
capacity also offered as standard

¸ Type M1, achieving max service 
temperature of 150℃, also avail-
able

¸ IC/LSI manufacturing machine
¸ Hard disc drive
¸ Slide unit of OA equipment
¸ Wafer transfer equipment
¸ Printed circuit board assembly table
¸ Medical equipment
¸ Electronic components of electron microscope
¸ Optical stage
¸ Stepper
¸ Plotting machine
¸ Feed mechanism of IC bonding machine
¸ Inspection equipment

10 to 25 20 to 46

4 to 25 8 to 46

10 to 25 20 to 46

8 to 16 17 to 32

4.5 to 16 12 to 60

¸ Stainless steel type also available 
as standard

¸ Long type with increased load 
capacity also offered as standard

¸ Type M1, achieving max service 
temperature of 150℃, also avail-
able

12 to 16 30 to 60

4.5 to 16 12 to 60

12 to 16 30 to 60

9 to 16 25 to 60

8 to 13 17 to 27 ¸ Equipped with a ball retainer
¸ Stainless steel type also available 

as standard8 to 16 17 to 32

10 to 14.5 15.2 to 30.2

¸ A compact XY structure is allowed 
due to an XY orthogonal, single-
piece LM block

¸ Stainless steel type also available 
as standard

¸ IC/LSI manufacturing machine
¸ Inspection equipment
¸ Slide unit of OA equipment
¸ Wafer transfer equipment
¸ Feed mechanism of IC bond-

ing machine

¸ Printed circuit board assem-
bly table

¸ Medical equipment
¸ Electronic components of 

electron microscope
¸ Optical stage

18 to 90 39 to 170

¸ Circular motion guide in a 4-way 
equal load design

¸ Highly accurate circular motion 
without play

¸ Allows an efficient design with the 
LM block placed in the loading 
point

¸ Large circular motion easily 
achieved

¸ Large swivel base
¸ Pendulum vehicle for railroad
¸ Pantagraph
¸ Control unit
¸ Optical measuring machine
¸ Tool grinder
¸ X-Ray machine

¸ CT scanner
¸ Medical equipment
¸ Stage setting
¸ Car elevator
¸ Amusement machine
¸ Turntable
¸ Tool changer

40 to 105 70 to 175

¸ Can be used in rough mount due to
self-aligning on the fit surface of
the case

¸ Preload can be adjusted
¸ Can be mounted on a black steel

sheet

¸ XY axes of ordinary industrial machinery
¸ Various conveyance systems
¸ Automated warehouse
¸ Palette changer
¸ Automatic coating machine
¸ Various welding machines
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Setting Conditions
Conditions of the LM Guide

[Mounting Orientation]
The LM Guide can be mounted in the following five orientations. If oil is to be used as a lubricant, it is
necessary to change the lubrication routing and the related settings. When ordering an LM Guide,
please specify the mounting orientation.

[Mounting Orientation]
Horizontal (symbol: H) Inverted (symbol: R) Wall mount (symbol: K)

Vertical (symbol: V) Slant mount (symbol: T)

Up

Down

Up

Down

Up

Down

Up

Down

Up

Down
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[Symbol for Number of Axes]
With the LM Guide, the normal and high-accuracy grades are interchangeable when two or more
units of the LM Guide are used in combination on the same plane. However, when using two or more
units of a model of precision or higher grade, or with a radial clearance of C1 or C0, specify the num-
ber of LM rails (symbol for number of axes) in advance.
(For accuracy standards and radial clearance standards, see A-118 and A-113, respectively.)

Model number coding

[Symbol for Number of Axes]
Symbol for number of axes: 

none
Symbol for number of axes: 

Ⅱ
Symbol for number of axes: 

Ⅱ

Required number of axes: 1 Required number of axes: 2 Required number of axes: 2

Symbol for number of axes: 
Ⅲ

Symbol for number of axes: 
Ⅳ Other

Required number of axes: 3 Required number of axes: 4 Required number of axes: 2

Symbol for number of axes 
("II" indicates 2 axes. No symbol for a single axis)

Model number (details are given on the 
corresponding page of the model)

SHS25C2SSCO+1000LP  -Ⅱ

Note:
When placing an order, specify 
the number in multiple of 2 axes.

Note:
When placing an order, specify 
the number in multiple of 2 axes.

Note:
When placing an order, specify 
the number in multiple of 3 axes.

Note:
When placing an order, specify 
the number in multiple of 4 axes.

Using 2 axes opposed 
to each other
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[Service environment]
¸ Lubrication
When using an LM system, it is necessary to provide effective lubrication. Without lubrication, the
rolling elements or the raceway may be worn faster and the service life may be shortened.
A lubricant has effects such as the following.
(1) Minimizes friction in moving elements to prevent seizure and reduce wear.
(2) Forms an oil film on the raceway to decrease stress acting on the surface and extend rolling

fatigue life.
(3) Covers the metal surface to prevent rust formation.
To fully bring out an LM system's functions, it is necessary to provide lubrication according to the
conditions.
Even with an LM system with seals, the internal lubricant gradually seeps out during operation.
Therefore, the system needs to be lubricated at an appropriate interval according to the conditions.

¸ Corrosion Prevention
ÂDetermining a Material
Any LM system requires a material that meets the environments. For use in environments where cor-
rosion resistance is required, some LM system models can use martensite stainless steel.
(Martensite stainless steel can be used for LM Guide models SSR, SHW, SRS, HSR, SR, HRW,
RSR, RSR-Z, RSH RSH-Z and HR.)
The HSR series includes HSR-M2, a highly corrosion resistant LM Guide using austenite stainless
steel, which has high anti-corrosive effect. For details, see A-292.
ÂSurface Treatment
The surfaces of the rails and shafts of LM systems can be treated for anti-corrosive or aesthetic pur-
poses.
THK offers THK-AP treatment, which is the optimum surface treatment for LM systems.
There are roughly three types of THK-AP treatment: AP-HC, AP-C, and AP-CF. (See A-20.)

¸ Contamination Protection
When foreign material enters an LM system, it will cause abnormal wear or shorten the service life,
and it is necessary to prevent foreign material from entering the system. When entrance of dust or
other foreign material is predicted, it is important to select an effective sealing device or dust-control
device that meets the environment conditions.
THK offers contamination protection accessories for LM Guides by model number, such as end seals
made of special synthetic rubber with high wear resistance, and side seals and inner seals for further
increasing dust-prevention effect.
In addition, for locations with adverse environment, Laminated Contact Scraper LaCS and dedicated
bellows are available by model number. Also, THK offers dedicated caps for LM rail mounting holes,
designed to prevent cutting chips from entering the LM rail mounting holes.
When it is required to provide contamination protection for a Ball Screw in an environment exposed
to cutting chips and moisture, we recommend using a telescopic cover that protects the whole sys-
tem or a large bellows.
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[Special environments]

In a clean environment like clean rooms, 
generation of dust from the LM system 
has to be reduced and anti-rust oil cannot 
be used. Therefore, it is necessary to 
increase the corrosion resistance of the 
LM system. In addition, depending on the 
level of cleanliness, a dust collector is 
required.

Use the Caged Ball LM Guide, which has 
no friction between balls and generates 
little metallic abrasion dust, to allow 
generation of dust to be minimized.

It uses austenite stainless steel, which has 
a high anti-corrosion effect, in its LM rail.

The LM system is surface treated to 
increase corrosion resistance.

This LM Guide uses martensite stainless 
steel, which has an anti-corrosion effect.

Clean Room

Dust Generation from the LM System
■Measure to Prevent Dust Generation
      Resulting from Flying Grease

THK AFE-CA and AFF Grease

■Measure to Prevent Dust Generation
      Resulting from Metallic Abrasion Dust

Caged Ball LM Guide

Corrosion Prevention
■Material-based Measure

Stainless Steel LM Guide

Highly Corrosion Resistant LM Guide

■Measure Through Surface Treatment
THK AP-HC, AP-C and AP-CF Treatment

Use environmentally clean grease that 
produces little dust.

Surface Treatment

Grease

Caged Ball LM Guide

Caged Roller LM Guide

Stainless Steel LM Guide

Highly Corrosion Resistant
LM Guide

SHS  SSR  SNR/SNS 
SHW  SRS  SCR

SRG  SRN  SRW

SSR  SHW  SRS  HSR  SR
HRW  HR  RSR  RSH

Supported
models

Supported
models

Supported
models
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THK AP-HC Treatment

THK AFF GreaseTHK AFE-CA Grease

A-963

HSR-M2

HSRSSR

HR RSR

SHW

HRW RSH

SRS SR

SHS

SRG SRN SRW

SSR SNR/SNS

SHW SRS SCR

A-20

A-292

A-142

A-194

A-156

A-224

A-160

A-200

A-170

A-214

A-178

A-965

A-148

A-166

A-312

A-142

A-160

A-306

A-136

A-156

A-300
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Vacuum Grease

Highly Corrosion 
Resistant LM Guide

High Temperature 
LM Guide

Stainless Steel 
LM Guide

In a vacuum environment, measures 
to prevent gas from being emitted 
from a resin and grease from flying 
are required and anti-rust oil cannot 
be used. Therefore, it is necessary 
to  se lec t  a  p roduc t  w i th  h igh  
corrosion resistance.

Vacuum

■Measure to Prevent Emission 
   of Gas from Resin

Stainless Steel LM Guide

■Measure to Prevent Grease  
   from Evaporating

Vacuum Grease
If a general-purpose grease is used in a 
vacuum environment, oil contained in the 
grease evaporates and the grease looses 
lubricity. Therefore, use a vacuum grease 
that uses fluorine based oil, whose vapor 
pressure is low, as the base oil.

It uses stainless steel in the endplate (ball 
circulation unit made of resin) of the LM 
block to reduce emission of gas.

In a vacuum environment, use a stainless 
steel LM Guide, which is highly corrosion 
resistant.

If high temperature is predicted due to 
baking, use a High Temperature LM Guide, 
which is highly resistant to heat and 
corrosion.

This LM Guide uses austenite stainless 
steel, which has a high anti-corrosion 
effect, in the LM rail.

■Corrosion Prevention
Stainless Steel LM Guide

High Temperature LM Guide

■Highly Corrosion Resistant LM Guide

Supported
models

Supported
models

SSR  SHW  SRS  HSR  SR
HRW  HR  RSR  RSH

HSR-M1  SR-M1  RSR-M1
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HSR-M2

HSR

SSR

HR RSR

SHW

HRW

RSH

SRS

SR

A-292

A-142

A-194

A-156

A-224

A-160

A-200

A-170

A-214

A-178

HSR-M1 SR-M1 RSR-M1

A-272 A-280 A-286
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As with clean room applications, it is 
n e c e s s a r y  t o  i n c r e a s e  c o r r o s i o n  
resistance through material selection and 
surface treatment.

Corrosion 
Prevention

Surface Treatment

Stainless Steel 
LM Guide

Highly Corrosion 
Resistant LM Guide

■Material-based Measure
Stainless Steel LM Guide
This LM Guide uses martensite stainless 
steel, which has an anti-corrosion effect.

It uses austenite stainless steel, which has 
a high anti-corrosion effect, in its LM rail.

The LM system is surface treated to 
increase corrosion resistance.

Highly Corrosion Resistant LM Guide

■Measure Through Surface Treatment
THK AP-HC, AP-C and AP-CF Treatment

Supported
models

SSR  SHW  SRS  HSR  SR
HRW  HR  RSR  RSH
A-66
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THK AP-CF 
Treatment

THK AP-C 
Treatment

THK AP-HC 
Treatment

HSR-M2

HSR

SSR

HR RSR

SHW

HRW

RSH

SRS

SR

A-292

A-142

A-194

A-156

A-224

A-160

A-200

A-170

A-214

A-178

A-20

A-20

A-20
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QZ Lubricator

Caged Roller LM Guide

Supported
models

Caged Ball LM Guide

High Speed Ball Screw 
with Ball Cage

Grease

In a high speed environment, it is 
necessary to apply an optimum 
lubrication method that reduces 
heat generation during high speed 
operation and increases grease 
retention.

High Speed

■Measures to Reduce Heat Generation
Caged Ball LM Guide
Use of a ball cage eliminates friction 
between balls to reduce heat generation. 
In addition, grease retention is increased, 
thus to achieve long service life and high 
speed operation.

■Measure to Improve Lubrication
QZ Lubricator
S ince  i t  supp lements  o i l  l oss ,  the  
lubrication and maintenance interval can 
significantly be extended. It also applies 
the right amount of oil to the raceway, 
making itself an eco-friendly lubrication 
system that does not contaminate the 
surrounding area.

High Speed Ball Screw with Ball Cage
Use of  a bal l  cage and an ideal  bal l  
recirculat ion structure enables fast 
feeding, which conventional products 
have not achieved.

THK AFG Grease
It reduces heat generation in high speed 
operation and has superb lubricity.

Supported
models

Supported
models

SHS  SSR  SNR/SNS 
SHW  SRS  SCR

SRG  SRN  SRW

SBK  SBN
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QZ Lubricator 
for the LM Guide

QZ Lubricator for 
the Ball Screw

THK AFG Grease

SBK

SHS SSR SNR/SNS

A-748

A-136 A-142 A-148

A-361

A-817

A-968

SHW SRS SCR

A-156 A-160 A-166

SRG SRN SRW

A-300 A-306 A-312

SBN

A-748
A-69



Grease

Stainless Steel
LM GuideUse an LM system whose resin component are little 

affected by low temperature, as a measure to increase 
corrosion resistance in transition from normal to low 
temperature, and a grease with a low rolling resistance 
fluctuation even at low temperature.

Low Temperature

■Impact of Low Temperature on Resin Components
Stainless Steel LM Guide
The endplate (ball circulation path normally 
made of resin) of the LM block is made of 
stainless steel.

■Corrosion Prevention
Provide surface treatment to the LM system to 
increase its corrosion resistance.

■Grease
Use THK AFC Grease, with which the rolling 
resistance of the system little fluctuates even 
at low temperature.

Micro strokes cause oil film break and poor lubrication, 
resulting in early wear. In such cases, select a grease 
with which the oil film strength is high and an oil film 
can easily be formed.

Micro Motion

■Grease
THK AFC Grease
AFC Grease is a urea-based grease that excels 
in oil film strength and wear resistance.

In a high temperature environment, dimensional 
alteration caused by heat is problematic. Use a High 
Temperature LM Guide, which is heat resistant and 
whose dimensions little change after being heated, and 
a high temperature grease.

High Temperature

■Heat Resistance
High Temperature LM Guide
It is an LM Guide that is highly resistant to heat 
and whose dimensions little change after being 
heated and cooled.

■Grease
High Temperature Grease
Use a high temperature grease with which the 
rolling resistance of the LM system little 
fluctuates even temperature changes from a 
normal to high range.

Grease

Surface Treatment

High Temperature
LM Guide

High Temperature
Grease

Supported
models

Supported
models

SSR  SHW  SRS  HSR  SR
HRW  HR  RSR  RSH

HSR-M1  SR-M1  RSR-M1
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THK AP-CF Treatment

THK AFC Grease

THK AFC Grease

HSR-M1

A-20

A-961

A-961

HSR

SSR

HR RSR

SHW

HRW

RSH

SRS

SR
A-142

A-194

A-156

A-224

A-160

A-200

A-170

A-214

A-178

A-272 A-280 A-286

SR-M1 RSR-M1
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If foreign matter enters the LM system, it will 
cause abnormal wear and shorten the service 
life. Therefore, it is necessary to prevent such 
entrance of foreign matter.
Especially in an environment containing 
minute foreign matter or a water-soluble 
coolant that a telescopic cover or a bellows 
cannot remove, it is necessary to attach a 
contamination protection accessory capable 
of efficiently removing foreign matter.

Foreign Matter

■Metal Scraper
It is used to remove relatively large foreign 
objects such as cutting chips, spatter and 
sand or hard foreign matter that adhere to 
the LM rail.

■Laminated Contact Scraper LaCS
Unlike a metal scraper, it removes foreign 
matter while it is in contact with the LM 
rail. Therefore, it demonstrates a high 
contamination protection effect against 
minute foreign matter, which has been 
difficult to remove with conventional metal 
scrapers.

■QZ Lubricator
QZ Lubricator is a lubrication system that 
feeds the right amount of lubricant by 
c l o s e l y  c o n t a c t i n g  i t s  h i g h l y  
oil- impregnated fiber net to the ball  
raceway.

Caged Roller LM Guide
+Metal Scraper
+Laminated Contact Scraper LaCS
+QZ Lubricator

QZ Lubricator

Metal
Scraper

Caged Ball LM Guide

Full Ball LM Guide

LM Guide
+Metal Scraper
+Laminated Contact Scraper LaCS
+QZ Lubricator

QZ Lubricator

LaCS

Metal Scraper

Supported
models

Supported
models

SHS  SSR  SNR/SNS  SHW  SRS

HSR  NR/NRS

SRG

LaCS
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Caged Ball LM Guide

Full ball LM Guide

Caged Roller LM Guide

SHS SSR SNR/SNS

SHW SRS
A-148A-142

A-160

A-136

A-156

HSR NR/NRS

A-186A-170

SRG

A-300
A-73



Calculating the Applied Load
The LM Guide is capable of receiving loads and moments in all directions that are generated due to
the mounting orientation, alignment, gravity center position of a traveling object, thrust position and
cutting resistance.

Fig.1 Directions of the Loads Applied on the LM Guide

Rated Load of an LM Guide in Each Direction

The LM Guide is categorized into roughly two types: the 4-way equal load type, which has the same
rated load in the radial, reverse radial and lateral directions, and the radial type, which has a large
rated load in the radial direction. With the radial type LM Guide, the rated load in the radial direction
is different from that in the reverse radial and lateral directions. When such loads are applied, multi-
ply the basic load rating by the corresponding factor. Those factors are specified in the respective
sections.

[Rated Loads in All Directions]
Type Load Distribution Curve

4-way Equal Load Type

Radial Type

Lateral 
load

Lateral 
load

Radial loadReverse radial load

in the rolling 
direction

Moment

in the yawing 
direction

Moment

in the pitching 
direction

MomentMA

MC

MB

– 1/2π

0

π

1/2π

– 1/2π

0

π

1/2π
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Calculating an Applied Load

[Single-Axis Use]
¸ Moment Equivalence
When the installation space for the LM Guide is limited, you may have to use only one LM block, or
double LM blocks closely contacting with each other. In such a setting, the load distribution is not uni-
form and, as a result, an excessive load is applied in localized areas (i.e., both ends) as shown in
Fig.2. Continued use under such conditions may result in flaking in those areas, consequently short-
ening the service life. In such a case, calculate the actual load by multiplying the moment value by
any one of the equivalent-moment factors specified in Table1 to Table9.

Fig.2 Ball Load when a Moment is Applied

An equivalent-load equation applicable when a moment acts on an LM Guide is shown below.

P : Equivalent load per LM Guide  (N)
K : Equivalent moment factor
M : Applied moment (N-mm)

Moment loadMoment load

Rows of balls under a load

Ball
displacement line

M
ax

im
um
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pp

lie
d 

loa
d 

on
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 b
all

M
ax

im
um

 b
all
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ef

lec
tio

n

Load distribution curve

Rows of balls under a load

Ball displacement line

Load distribution curve

LM rail

P = K•M
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¸ Equivalent Factor
Since the rated load is equivalent to the permissible moment, the equivalent factor to be multiplied
when equalizing the MA, MB and MC moments to the applied load per block is obtained by dividing the
rated loads in the corresponding directions.
With those models other than 4-way equal load types, however, the load ratings in the 4 directions
differ from each other. Therefore, the equivalent factor values for the MA and MC moments also differ
depending on whether the direction is radial or reverse radial.

ÂEquivalent Factors for the MA Moment

Fig.3 Equivalent Factors for the MA Moment

ÂEquivalent Factors for the MB Moment

Fig.4 Equivalent Factors for the MB Moment

PR=KAR•MA

Equivalent in the radial direction

PL=KAL•MA

Equivalent in the reverse-radial direction

Equivalent factors for the MA Moment

Equivalent factor in the 
reverse radial direction

Equivalent factor 
in the radial direction

MA

C0LKAL=

KAL•MA

C0L =1KAR•MA

C0 =

MA

C0KAR=

PT=KB•MB

Equivalent in the lateral direction

PT=KB•MB

Equivalent in the lateral direction

Equivalent factors for the MB Moment

Equivalent factor in 
the lateral directions

KB•MB

C0T =1

MB

C0TKB=
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ÂEquivalent Factors for the MC Moment

Fig.5 Equivalent Factors for the MC Moment

C0 : Basic static load rating (radial direction)  (N)
C0L : Basic static load rating (reverse radial direction)  (N)
C0T : Basic static load rating (lateral direction)  (N)
PR : Calculated load (radial direction)  (N)
PL : Calculated load (reverse radial direction)  (N)
PT : Calculated load (lateral direction)  (N)

PR=KCR•MC

Equivalent in the radial direction

PL=KCL•MC

Equivalent in the reverse-radial direction

Equivalent factors for the MC Moment

Equivalent factor in the 
reverse radial direction

Equivalent factor 
in the radial direction

MC

C0LKCL=

KCL•MC

C0L =1KCR•MC

C0 =

MC

C0KCR=
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Table1 Equivalent Factors (Models SHS, SSR and SNR)

KAR1 : Equivalent factor in the MA radial direction when one 
          LM block is used
KAL1 : Equivalent factor in the MA reverse radial direction 
          when one LM block is used
KAR2 : Equivalent factor in the MA radial direction when two 
          LM blocks are used in close contact with each other

KAL2 : Equivalent factor in the MA reverse radial direction
          when two LM blocks are used in close contact with 
        each other
KB1 : MB Equivalent factor when one LM block is used
KB2 : MB Equivalent factor when two LM blocks are used in 
        close contact with each other
KCR : Equivalent factor in the MC radial direction
KCL : Equivalent factor in the MC reverse radial direction

Model No.
Equivalent factor

KAR1 KAL1 KAR2 KAL2 KB1 KB2 KCR KCL

SHS

15 1.38×10-1 2.69×10-2 1.38×10-1 2.69×10-2 1.50×10-1

15L 1.07×10-1 2.22×10-2 1.07×10-1 2.22×10-2 1.50×10-1

20 1.15×10-1 2.18×10-2 1.15×10-1 2.18×10-2 1.06×10-1

20L 8.85×10-2 1.79×10-2 8.85×10-2 1.79×10-2 1.06×10-1

25 9.25×10-2 1.90×10-2 9.25×10-2 1.90×10-2 9.29×10-2

25L 7.62×10-2 1.62×10-2 7.62×10-2 1.62×10-2 9.29×10-2

30 8.47×10-2 1.63×10-2 8.47×10-2 1.63×10-2 7.69×10-2

30L 6.52×10-2 1.34×10-2 6.52×10-2 1.34×10-2 7.69×10-2

35 6.95×10-2 1.43×10-2 6.95×10-2 1.43×10-2 6.29×10-2

35L 5.43×10-2 1.16×10-2 5.43×10-2 1.16×10-2 6.29×10-2

45 6.13×10-2 1.24×10-2 6.13×10-2 1.24×10-2 4.69×10-2

45L 4.79×10-2 1.02×10-2 4.79×10-2 1.02×10-2 4.69×10-2

55 4.97×10-2 1.02×10-2 4.97×10-2 1.02×10-2 4.02×10-2

55L 3.88×10-2 8.30×10-3 3.88×10-2 8.30×10-3 4.02×10-2

65 3.87×10-2 7.91×10-3 3.87×10-2 7.91×10-3 3.40×10-2

65L 3.06×10-2 6.51×10-3 3.06×10-2 6.51×10-3 3.40×10-2

SSR

15XW (TB) 2.08×10-1 1.04×10-1 3.75×10-2 1.87×10-2 1.46×10-1 2.59×10-2 1.71×10-1 8.57×10-2

15XV 3.19×10-1 1.60×10-1 5.03×10-2 2.51×10-2 2.20×10-1 3.41×10-2 1.71×10-1 8.57×10-2

20XW (TB) 1.69×10-1 8.46×10-2 3.23×10-2 1.62×10-2 1.19×10-1 2.25×10-2 1.29×10-1 6.44×10-2

20XV 2.75×10-1 1.37×10-1 4.28×10-2 2.14×10-2 1.89×10-1 2.89×10-2 1.29×10-1 6.44×10-2

25XW (TB) 1.41×10-1 7.05×10-2 2.56×10-2 1.28×10-2 9.86×10-2 1.77×10-2 1.10×10-1 5.51×10-2

25XV 2.15×10-1 1.08×10-1 3.40×10-2 1.70×10-2 1.48×10-1 2.31×10-2 1.10×10-1 5.51×10-2

30XW 1.18×10-1 5.91×10-2 2.19×10-2 1.10×10-2 8.26×10-2 1.52×10-2 9.22×10-2 4.61×10-2

35XW 1.01×10-1 5.03×10-2 1.92×10-2 9.60×10-3 7.04×10-2 1.33×10-2 7.64×10-2 3.82×10-2

SNR

25 1.16×10-1 7.41×10-2 2.18×10-2 1.40×10-2 7.02×10-2 1.33×10-2 9.09×10-2 5.82×10-2

25L 8.79×10-2 5.62×10-2 1.82×10-2 1.16×10-2 5.41×10-2 1.13×10-2 9.09×10-2 5.82×10-2

30 1.02×10-1 6.51×10-2 1.86×10-2 1.19×10-2 6.16×10-2 1.13×10-2 8.11×10-2 5.19×10-2

30L 7.60×10-2 4.87×10-2 1.55×10-2 9.93×10-3 4.68×10-2 9.58×10-3 8.11×10-2 5.19×10-2

35 8.92×10-2 5.71×10-2 1.67×10-2 1.07×10-2 5.40×10-2 1.01×10-2 6.73×10-2 4.31×10-2

35L 7.01×10-2 4.48×10-2 1.37×10-2 8.79×10-3 4.27×10-2 8.41×10-3 6.73×10-2 4.31×10-2

45 6.55×10-2 4.19×10-2 1.35×10-2 8.62×10-3 4.03×10-2 8.32×10-3 5.10×10-2 3.27×10-2

45L 5.32×10-2 3.41×10-2 1.10×10-2 7.01×10-3 3.26×10-2 6.73×10-3 5.10×10-2 3.27×10-2

55 5.85×10-2 3.74×10-2 1.13×10-2 7.24×10-3 3.56×10-2 6.92×10-3 4.36×10-2 2.79×10-2

55L 4.55×10-2 2.91×10-2 9.36×10-3 5.99×10-3 2.79×10-2 5.75×10-3 4.36×10-2 2.79×10-2

65 5.07×10-2 3.25×10-2 9.92×10-3 6.35×10-3 3.09×10-2 6.06×10-3 3.70×10-2 2.37×10-2

65L 3.58×10-2 2.29×10-2 7.67×10-3 4.91×10-3 2.21×10-2 4.75×10-3 3.70×10-2 2.37×10-2

85L 2.92×10-2 1.87×10-2 6.20×10-3 4.00×10-3 1.80×10-2 3.80×10-3 2.78×10-2 1.78×10-2
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Table2 Equivalent Factors (Models SNS, SHW and SRS)

KAR1 : Equivalent factor in the MA radial direction when one 
          LM block is used
KAL1 : Equivalent factor in the MA reverse radial direction 
          when one LM block is used
KAR2 : Equivalent factor in the MA radial direction when two 
          LM blocks are used in close contact with each other

KAL2 : Equivalent factor in the MA reverse radial direction 
          when two LM blocks are used in close contact with 
        each other
KB1 : MB Equivalent factor when one LM block is used
KB2 : MB Equivalent factor when two LM blocks are used in 
        close contact with each other
KCR : Equivalent factor in the MC radial direction
KCL : Equivalent factor in the MC reverse radial direction

Model No.
Equivalent factor

KAR1 KAL1 KAR2 KAL2 KB1 KB2 KCR KCL

SNS

25 1.12×10-1 9.42×10-2 2.11×10-2 1.78×10-2 1.02×10-1 1.91×10-2 9.41×10-2 7.90×10-2

25L 8.52×10-2 7.16×10-2 1.77×10-2 1.48×10-2 7.73×10-2 1.60×10-2 9.41×10-2 7.90×10-2

30 9.86×10-2 8.28×10-2 1.80×10-2 1.51×10-2 8.93×10-2 1.63×10-2 8.42×10-2 7.07×10-2

30L 7.37×10-2 6.19×10-2 1.50×10-2 1.26×10-2 6.68×10-2 1.36×10-2 8.42×10-2 7.07×10-2

35 8.64×10-2 7.26×10-2 1.61×10-2 1.36×10-2 7.83×10-2 1.46×10-2 7.01×10-2 5.89×10-2

35L 6.80×10-2 5.71×10-2 1.33×10-2 1.12×10-2 6.17×10-2 1.21×10-2 7.01×10-2 5.89×10-2

45 6.34×10-2 5.33×10-2 1.30×10-2 1.10×10-2 5.75×10-2 1.18×10-2 5.27×10-2 4.43×10-2

45L 5.17×10-2 4.34×10-2 1.06×10-2 8.94×10-3 4.69×10-2 9.64×10-3 5.27×10-2 4.43×10-2

55 5.67×10-2 4.76×10-2 1.10×10-2 9.22×10-3 5.14×10-2 9.94×10-3 4.52×10-2 3.80×10-2

55L 4.42×10-2 3.72×10-2 9.09×10-3 7.64×10-3 4.01×10-2 8.24×10-3 4.52×10-2 3.80×10-2

65 4.92×10-2 4.13×10-2 9.62×10-3 8.08×10-3 4.46×10-2 8.71×10-3 3.82×10-2 3.21×10-2

65L 3.47×10-2 2.92×10-2 7.45×10-3 6.26×10-3 3.15×10-2 6.75×10-3 3.82×10-2 3.21×10-2

85L 2.83×10-2 2.38×10-2 6.00×10-3 5.10×10-3 2.57×10-2 5.50×10-3 2.86×10-2 2.40×10-2

SHW

12 2.48×10-1 4.69×10-2 2.48×10-1 4.69×10-2 1.40×10-1

12HR 1.70×10-1 3.52×10-2 1.70×10-1 3.52×10-2 1.40×10-1

14 1.92×10-1 3.80×10-2 1.92×10-1 3.80×10-2 9.93×10-2

17 1.72×10-1 3.41×10-2 1.72×10-1 3.41×10-2 6.21×10-2

21 1.59×10-1 2.95×10-2 1.59×10-1 2.95×10-2 5.57×10-2

27 1.21×10-1 2.39×10-2 1.21×10-1 2.39×10-2 4.99×10-2

35 8.15×10-2 1.64×10-2 8.15×10-2 1.64×10-2 3.02×10-2

50 6.22×10-2 1.24×10-2 6.22×10-2 1.24×10-2 2.30×10-2

SRS

7 4.19×10– 1 7.46×10-2 4.18×10-1 7.45×10-2 2.58×10-1

7W 3.01×10– 1 5.67×10-2 3.00×10-1 5.66×10-2 1.36×10-1

9 2.95×10-1 5.26×10-2 3.04×10-1 5.40×10-2 2.17×10-1

9W 2.37×10-1 4.25×10-2 2.44×10-1 4.37×10-2 1.06×10-1

12 2.94×10-1 4.50×10-2 2.94×10-1 4.50×10-2 1.53×10-1

12W 2.00×10-1 3.69×10-2 2.00×10-1 3.69×10-2 7.97×10-2

15 2.17×10-1 3.69×10-2 2.17×10-1 3.69×10-2 1.41×10-1

15W 1.67×10-1 2.94×10-2 1.67×10-1 2.94×10-2 4.83×10-2

20 1.80×10-1 3.30×10-2 1.86×10-1 3.41×10-2 9.34×10-2

25 1.14×10-1 2.17×10-2 1.14×10-1 2.17×10-2 8.13×10-2
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Table3 Equivalent Factors (Models SCR and HSR)

KAR1 : Equivalent factor in the MA radial direction when one 
          LM block is used
KAL1 : Equivalent factor in the MA reverse radial direction 
          when one LM block is used
KAR2 : Equivalent factor in the MA radial direction when two 
          LM blocks are used in close contact with each other

KAL2 : Equivalent factor in the MA reverse radial direction 
          when two LM blocks are used in close contact with 
        each other
KB1 : MB Equivalent factor when one LM block is used
KB2 : MB Equivalent factor when two LM blocks are used in 
        close contact with each other
KCR : Equivalent factor in the MC radial direction
KCL : Equivalent factor in the MC reverse radial direction

Model No.
Equivalent factor

KAR1 KAL1 KAR2 KAL2 KB1 KB2 KCR KCL

SCR

25 9.25×10-2 1.90×10-2 9.25×10-2 1.90×10-2 9.29×10-2

30 8.47×10-2 1.63×10-2 8.47×10-2 1.63×10-2 7.69×10-2

35 6.95×10-2 1.43×10-2 6.95×10-2 1.43×10-2 6.29×10-2

45 6.13×10-2 1.24×10-2 6.13×10-2 1.24×10-2 4.69×10-2

65 3.87×10-2 7.91×10-3 3.87×10-2 7.91×10-3 3.40×10-2

HSR

8 4.39×10-1 6.75×10-2 4.39×10-1 6.75×10-2 2.97×10-1

10 3.09×10-1 5.33×10-2 3.09×10-1 5.33×10-2 2.35×10-1

12 2.08×10-1 3.74×10-2 2.08×10-1 3.74×10-2 1.91×10-1

15 1.68×10-1 2.95×10-2 1.68×10-1 2.95×10-2 1.60×10-1

20 1.25×10-1 2.28×10-2 1.25×10-1 2.28×10-2 1.18×10-1

20L 9.83×10-2 1.91×10-2 9.83×10-2 1.91×10-2 1.18×10-1

25 1.12×10-1 2.01×10-2 1.12×10-1 2.01×10-2 1.00×10-1

25L 8.66×10-2 1.68×10-2 8.66×10-2 1.68×10-2 1.00×10-1

30 8.93×10-2 1.73×10-2 8.93×10-2 1.73×10-2 8.31×10-2

30L 7.02×10-2 1.43×10-2 7.02×10-2 1.43×10-2 8.31×10-2

35 7.81×10-2 1.55×10-2 7.81×10-2 1.55×10-2 6.74×10-2

35L 6.15×10-2 1.28×10-2 6.15×10-2 1.28×10-2 6.74×10-2

45 6.71×10-2 1.21×10-2 6.71×10-2 1.21×10-2 5.22×10-2

45L 5.20×10-2 1.00×10-2 5.20×10-2 1.00×10-2 5.22×10-2

55 5.59×10-2 1.03×10-2 5.59×10-2 1.03×10-2 4.27×10-2

55L 4.33×10-2 8.56×10-3 4.33×10-2 8.56×10-3 4.27×10-2

65 4.47×10-2 9.13×10-3 4.47×10-2 9.13×10-3 3.69×10-2

65L 3.28×10-2 7.06×10-3 3.28×10-2 7.06×10-3 3.69×10-2

85 3.73×10-2 6.80×10-3 3.73×10-2 6.80×10-3 2.79×10-2

85L 2.89×10-2 5.68×10-3 2.89×10-2 5.68×10-3 2.79×10-2

100 2.60×10-2 5.15×10-3 2.60×10-2 5.15×10-3 2.25×10-2

120 2.36×10-2 4.72×10-3 2.36×10-2 4.72×10-3 1.97×10-2

150 2.17×10-2 4.35×10-3 2.17×10-2 4.35×10-3 1.61×10-2

15M2A 1.65×10-1 2.89×10-2 1.65×10-1 2.89×10-2 1.86×10-1

20M2A 1.23×10-1 2.23×10-2 1.23×10-1 2.23×10-2 1.34×10-1

25M2A 1.10×10-1 1.98×10-2 1.10×10-1 1.98×10-2 1.14×10-1
A-80



Point of Selection
 Calculating the Applied Load

LM
 G

uide
Table4 Equivalent Factors (Models SR and NR)

KAR1 : Equivalent factor in the MA radial direction when one 
          LM block is used
KAL1 : Equivalent factor in the MA reverse radial direction 
          when one LM block is used
KAR2 : Equivalent factor in the MA radial direction when two 
          LM blocks are used in close contact with each other

KAL2 : Equivalent factor in the MA reverse radial direction 
          when two LM blocks are used in close contact with 
        each other
KB1 : MB Equivalent factor when one LM block is used
KB2 : MB Equivalent factor when two LM blocks are used in 
        close contact with each other
KCR : Equivalent factor in the MC radial direction
KCL : Equivalent factor in the MC reverse radial direction

Model No.
Equivalent factor

KAR1 KAL1 KAR2 KAL2 KB1 KB2 KCR KCL

SR

15W (TB) 2.09×10-1 1.04×10-1 3.74×10-2 1.87×10-2 1.46×10-1 2.58×10-2 1.70×10-1 8.48×10-2

15V (SB) 3.40×10-1 1.70×10-1 4.94×10-2 2.47×10-2 2.35×10-1 3.32×10-2 1.70×10-1 8.48×10-2

20W (TB) 1.72×10-1 8.61×10-2 3.24×10-2 1.62×10-2 1.21×10-1 2.25×10-2 1.30×10-1 6.49×10-2

20V (SB) 2.72×10-1 1.36×10-1 4.33×10-2 2.16×10-2 1.88×10-1 2.94×10-2 1.30×10-1 6.49×10-2

25W (TB) 1.38×10-1 6.89×10-2 2.59×10-2 1.30×10-2 9.67×10-2 1.80×10-2 1.11×10-1 5.55×10-2

25V (SB) 2.17×10-1 1.09×10-1 3.46×10-2 1.73×10-2 1.51×10-1 2.35×10-2 1.11×10-1 5.55×10-2

30W (TB) 1.15×10-1 5.74×10-2 2.22×10-2 1.11×10-2 8.06×10-2 1.55×10-2 9.22×10-2 4.61×10-2

30V (SB) 1.99×10-1 9.93×10-2 2.99×10-2 1.49×10-2 1.37×10-1 2.02×10-2 9.22×10-2 4.61×10-2

35W (TB) 1.04×10-1 5.21×10-2 1.92×10-2 9.61×10-3 7.31×10-2 1.33×10-2 7.64×10-2 3.82×10-2

35V (SB) 1.70×10-1 8.51×10-2 2.61×10-2 1.31×10-2 1.17×10-1 1.77×10-2 7.64×10-2 3.82×10-2

45W (TB) 9.12×10-2 4.56×10-2 1.69×10-2 8.47×10-3 6.39×10-2 1.17×10-2 5.71×10-2 2.85×10-2

55W (TB) 6.89×10-2 3.44×10-2 1.39×10-2 6.93×10-3 4.84×10-2 9.66×10-3 5.46×10-2 2.73×10-2

NR

25X 1.10×10-1 7.78×10-2 2.19×10-2 1.55×10-2 8.11×10-2 1.63×10-2 9.26×10-2 6.58×10-2

25XL 8.91×10-2 6.33×10-2 1.79×10-2 1.27×10-2 6.55×10-2 1.33×10-2 9.26×10-2 6.58×10-2

30 9.66×10-2 6.86×10-2 1.84×10-2 1.31×10-2 7.05×10-2 1.35×10-2 8.28×10-2 5.88×10-2

30L 7.43×10-2 5.27×10-2 1.52×10-2 1.08×10-2 5.47×10-2 1.13×10-2 8.28×10-2 5.88×10-2

35 8.82×10-2 6.26×10-2 1.64×10-2 1.16×10-2 6.42×10-2 1.20×10-2 6.92×10-2 4.91×10-2

35L 6.67×10-2 4.74×10-2 1.35×10-2 9.61×10-3 4.90×10-2 1.00×10-2 6.92×10-2 4.91×10-2

45 6.84×10-2 4.86×10-2 1.30×10-2 9.23×10-3 5.00×10-2 9.58×10-3 5.19×10-2 3.68×10-2

45L 5.11×10-2 3.62×10-2 1.08×10-2 7.66×10-3 3.79×10-2 8.07×10-3 5.19×10-2 3.68×10-2

55 5.75×10-2 4.08×10-2 1.11×10-2 7.90×10-3 4.21×10-2 8.21×10-3 4.44×10-2 3.15×10-2

55L 4.53×10-2 3.22×10-2 9.16×10-3 6.51×10-3 3.34×10-2 6.79×10-3 4.44×10-2 3.15×10-2

65 4.97×10-2 3.53×10-2 9.74×10-3 6.91×10-3 3.64×10-2 7.18×10-3 3.75×10-2 2.66×10-2

65L 3.56×10-2 2.53×10-2 7.51×10-3 5.33×10-3 2.65×10-2 5.61×10-3 3.75×10-2 2.66×10-2

75 4.21×10-2 2.99×10-2 8.31×10-3 5.90×10-3 3.08×10-2 6.13×10-3 3.16×10-2 2.24×10-2

75L 3.14×10-2 2.23×10-2 6.74×10-3 4.78×10-3 2.33×10-2 5.04×10-3 3.16×10-2 2.24×10-2

85 3.70×10-2 2.62×10-2 7.31×10-3 5.19×10-3 2.71×10-2 5.40×10-3 2.80×10-2 1.99×10-2

85L 2.80×10-2 1.99×10-2 6.07×10-3 4.31×10-3 2.08×10-2 4.55×10-3 2.80×10-2 1.99×10-2

100 3.05×10-2 2.17×10-2 6.20×10-3 4.41×10-3 2.26×10-2 4.63×10-3 2.38×10-2 1.69×10-2

100L 2.74×10-2 1.95×10-2 5.46×10-3 3.87×10-3 2.00×10-2 4.00×10-3 2.38×10-2 1.69×10-2
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Table5 Equivalent Factors (Models NRS and HRW)

KAR1 : Equivalent factor in the MA radial direction when one 
          LM block is used
KAL1 : Equivalent factor in the MA reverse radial direction 
          when one LM block is used
KAR2 : Equivalent factor in the MA radial direction when two 
          LM blocks are used in close contact with each other

KAL2 : Equivalent factor in the MA reverse radial direction 
          when two LM blocks are used in close contact with 
        each other
KB1 : MB Equivalent factor when one LM block is used
KB2 : MB Equivalent factor when two LM blocks are used in 
        close contact with each other
KCR : Equivalent factor in the MC radial direction
KCL : Equivalent factor in the MC reverse radial direction

Model No.
Equivalent factor

KAR1 KAL1 KAR2 KAL2 KB1 KB2 KCR KCL

NRS

25X 1.05×10-1 2.11×10-2 1.05×10-1 2.11×10-2 9.41×10-2

25XL 8.60×10-2 1.73×10-2 8.60×10-2 1.73×10-2 9.41×10-2

30 9.30×10-2 1.77×10-2 9.30×10-2 1.77×10-2 8.44×10-2

30L 7.17×10-2 1.47×10-2 7.17×10-2 1.47×10-2 8.44×10-2

35 8.47×10-2 1.57×10-2 8.47×10-2 1.57×10-2 7.08×10-2

35L 6.44×10-2 1.31×10-2 6.44×10-2 1.31×10-2 7.08×10-2

45 6.58×10-2 1.25×10-2 6.58×10-2 1.25×10-2 5.26×10-2

45L 4.92×10-2 1.04×10-2 4.92×10-2 1.04×10-2 5.26×10-2

55 5.54×10-2 1.07×10-2 5.54×10-2 1.07×10-2 4.52×10-2

55L 4.38×10-2 8.85×10-3 4.38×10-2 8.85×10-3 4.52×10-2

65 4.79×10-2 9.38×10-3 4.79×10-2 9.38×10-3 3.81×10-2

65L 3.43×10-2 7.25×10-3 3.43×10-2 7.25×10-3 3.81×10-2

75 4.05×10-2 8.01×10-3 4.05×10-2 8.01×10-3 3.20×10-2

75L 3.03×10-2 6.50×10-3 3.03×10-2 6.50×10-3 3.20×10-2

85 3.56×10-2 7.05×10-3 3.56×10-2 7.05×10-3 2.83×10-2

85L 2.70×10-2 5.87×10-3 2.70×10-2 5.87×10-3 2.83×10-2

100 2.93×10-2 5.97×10-3 2.93×10-2 5.97×10-3 2.41×10-2

100L 2.65×10-2 5.27×10-3 2.65×10-2 5.27×10-3 2.41×10-2

HRW

12 2.72×10-1 5.16×10-2 5.47×10-1 1.04×10-1 1.40×10-1

14 2.28×10-1 4.16×10-2 4.54×10-1 8.28×10-2 1.01×10-1

17 1.95×10-1 3.33×10-2 1.95×10-1 3.33×10-2 6.32×10-2

21 1.64×10-1 2.89×10-2 1.64×10-1 2.89×10-2 5.92×10-2

27 1.30×10-1 2.33×10-2 1.30×10-1 2.33×10-2 5.12×10-2

35 8.66×10-2 1.59×10-2 8.66×10-2 1.59×10-2 3.06×10-2

50 6.50×10-2 1.21×10-2 6.50×10-2 1.21×10-2 2.35×10-2

60 5.77×10-2 8.24×10-3 5.77×10-2 8.24×10-3 1.77×10-2
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Table6 Equivalent Factors (Model RSR)

KAR1 : Equivalent factor in the MA radial direction when one 
          LM block is used
KAL1 : Equivalent factor in the MA reverse radial direction 
          when one LM block is used
KAR2 : Equivalent factor in the MA radial direction when two 
          LM blocks are used in close contact with each other

KAL2 : Equivalent factor in the MA reverse radial direction 
          when two LM blocks are used in close contact with 
        each other
KB1 : MB Equivalent factor when one LM block is used
KB2 : MB Equivalent factor when two LM blocks are used in 
        close contact with each other
KCR : Equivalent factor in the MC radial direction
KCL : Equivalent factor in the MC reverse radial direction

Model No.
Equivalent factor

KAR1 KAL1 KAR2 KAL2 KB1 KB2 KCR KCL

RSR

3M 9.20×10-1 1.27×10-1 9.20×10-1 1.27×10-1 6.06×10-1

3N 6.06×10-1 1.01×10-1 6.06×10-1 1.01×10-1 6.06×10-1

3W 7.03×10-1 1.06×10-1 7.03×10-1 1.06×10-1 3.17×10-1

3WN 4.76×10-1 8.27×10-2 4.76×10-1 8.27×10-2 3.17×10-1

5M 6.67×10-1 9.06×10-2 6.67×10-1 9.06×10-2 3.85×10-1

5N 5.21×10-1 8.00×10-2 5.21×10-1 8.00×10-2 3.85×10-1

5W 4.85×10-1 7.28×10-2 4.85×10-1 7.28×10-2 1.96×10-1

5WN 3.44×10-1 5.93×10-2 3.44×10-1 5.93×10-2 1.96×10-1

7M 4.66×10-1 6.57×10-2 4.66×10-1 6.57×10-2 2.74×10-1

7Z 4.66×10-1 6.60×10-2 4.66×10-1 6.60×10-2 2.74×10-1

7N 2.88×10-1 5.01×10-2 2.88×10-1 5.01×10-2 2.74×10-1

7W 3.07×10-1 5.30×10-2 3.07×10-1 5.30×10-2 1.40×10-1

7WZ 3.30×10-1 5.12×10-2 3.30×10-1 5.12×10-2 1.40×10-1

7WN 2.18×10-1 4.13×10-2 2.18×10-1 4.13×10-2 1.40×10-1

9K 3.06×10-1 5.19×10-2 3.06×10-1 5.19×10-2 2.15×10-1

9Z 3.06×10-1 5.23×10-2 3.06×10-1 5.23×10-2 2.15×10-1

9N 2.15×10-1 4.08×10-2 2.15×10-1 4.08×10-2 2.15×10-1

9WV 2.44×10-1 4.22×10-2 2.44×10-1 4.22×10-2 1.09×10-1

9WZ 2.44×10-1 4.22×10-2 2.44×10-1 4.22×10-2 1.09×10-1

9WN 1.73×10-1 3.32×10-2 1.73×10-1 4.22×10-2 1.09×10-1

12V 3.52×10-1 2.46×10-1 5.37×10-2 3.76×10-2 2.81×10-1 4.21×10-2 2.09×10-1 1.46×10-1

12Z 3.52×10-1 2.46×10-1 5.37×10-2 3.76×10-2 2.81×10-1 4.21×10-2 2.09×10-1 1.46×10-1

12N 2.30×10-1 1.61×10-1 4.08×10-2 2.85×10-2 1.85×10-1 3.25×10-2 2.09×10-1 1.46×10-1

12WV 2.47×10-1 1.73×10-1 4.38×10-2 3.07×10-2 1.99×10-1 3.49×10-2 1.02×10-1 7.15×10-2

12WZ 2.47×10-1 1.73×10-1 4.38×10-2 3.07×10-2 1.99×10-1 3.49×10-2 1.02×10-1 7.15×10-2

12WN 1.71×10-1 1.20×10-1 3.36×10-2 2.35×10-2 1.38×10-1 2.70×10-2 1.02×10-1 7.15×10-2

14WV 2.10×10-1 1.47×10-1 3.89×10-2 2.73×10-2 1.69×10-1 3.10×10-2 8.22×10-2 5.75×10-2

15V 2.77×10-1 1.94×10-1 4.38×10-2 3.07×10-2 2.21×10-1 3.45×10-2 1.69×10-1 1.18×10-1

15Z 2.77×10-1 1.94×10-1 4.38×10-2 3.07×10-2 2.21×10-1 3.45×10-2 1.69×10-1 1.18×10-1

15N 1.70×10-1 1.19×10-1 3.24×10-2 2.27×10-2 1.37×10-1 2.59×10-2 1.69×10-1 1.18×10-1

15WV 1.95×10-1 1.36×10-1 3.52×10-2 2.46×10-2 1.56×10-1 2.80×10-2 5.83×10-2 4.08×10-2

15WZ 1.95×10-1 1.36×10-1 3.52×10-2 2.46×10-2 1.56×10-1 2.80×10-2 5.83×10-2 4.08×10-2

15WN 1.34×10-1 9.41×10-2 2.68×10-2 1.88×10-2 1.09×10-1 2.16×10-2 5.82×10-2 4.08×10-2

20V 1.68×10-1 1.18×10-1 2.92×10-2 2.04×10-2 1.35×10-1 2.32×10-2 1.30×10-1 9.13×10-2

20N 1.20×10-1 8.39×10-2 2.30×10-2 1.61×10-2 9.68×10-2 1.84×10-2 1.30×10-1 9.13×10-2
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Table7 Equivalent Factors (Models RSH, HR and GSR)

KAR1 : Equivalent factor in the MA radial direction when one 
          LM block is used
KAL1 : Equivalent factor in the MA reverse radial direction 
          when one LM block is used
KAR2 : Equivalent factor in the MA radial direction when two 
          LM blocks are used in close contact with each other

KAL2 : Equivalent factor in the MA reverse radial direction 
          when two LM blocks are used in close contact with 
        each other
KB1 : MB Equivalent factor when one LM block is used
KB2 : MB Equivalent factor when two LM blocks are used in 
        close contact with each other
KCR : Equivalent factor in the MC radial direction
KCL : Equivalent factor in the MC reverse radial direction

Model No.
Equivalent factor

KAR1 KAL1 KAR2 KAL2 KB1 KB2 KCR KCL

RSH

7Z 4.66×10-1 6.60×10-2 4.66×10-1 6.60×10-2 2.74×10-1

7WZ 3.30×10-1 5.12×10-2 3.30×10-1 5.12×10-2 1.40×10-1

9Z 3.06×10-1 5.23×10-2 3.06×10-1 5.23×10-2 2.15×10-1

9WZ 2.44×10-1 4.22×10-2 2.44×10-1 4.22×10-2 1.09×10-1

12Z 3.52×10-1 2.46×10-1 5.37×10-2 3.76×10-2 2.81×10-1 4.21×10-2 2.09×10-1 1.46×10-1

12WZ 2.47×10-1 1.73×10-1 4.38×10-2 3.07×10-2 1.99×10-1 3.49×10-2 1.02×10-1 7.15×10-2

15Z 2.77×10-1 1.94×10-1 4.38×10-2 3.07×10-2 2.21×10-1 3.45×10-2 1.69×10-1 1.18×10-1

15WZ 1.95×10-1 1.36×10-1 3.52×10-2 2.46×10-2 1.56×10-1 2.80×10-2 5.83×10-2 4.08×10-2

HR

918 2.65×10-1 2.65×10-1 — — 2.65×10-1 — — —
1123 2.08×10-1 2.08×10-1 — — 2.08×10-1 — — —
1530 1.56×10-1 1.56×10-1 — — 1.56×10-1 — — —
2042 1.11×10-1 1.11×10-1 — — 1.11×10-1 — — —
2042T 8.64×10-2 8.64×10-2 — — 8.64×10-2 — — —
2555 7.79×10-2 7.79×10-2 — — 7.79×10-2 — — —
2555T 6.13×10-2 6.13×10-2 — — 6.13×10-2 — — —
3065 6.92×10-2 6.92×10-2 — — 6.92×10-2 — — —
3065T 5.45×10-2 5.45×10-2 — — 5.45×10-2 — — —
3575 6.23×10-2 6.23×10-2 — — 6.23×10-2 — — —
3575T 4.90×10-2 4.90×10-2 — — 4.90×10-2 — — —
4085 5.19×10-2 5.19×10-2 — — 5.19×10-2 — — —
4085T 4.09×10-2 4.09×10-2 — — 4.09×10-2 — — —
50105 4.15×10-2 4.15×10-2 — — 4.15×10-2 — — —
50105T 3.27×10-2 3.27×10-2 — — 3.27×10-2 — — —
60125 2.88×10-2 2.88×10-2 — — 2.88×10-2 — — —

GSR

15T 1.61×10-1 1.44×10-1 2.88×10-2 2.59×10-2 1.68×10-1 3.01×10-2 — —
15V 2.21×10-1 1.99×10-1 3.54×10-2 3.18×10-2 2.30×10-1 3.68×10-2 — —
20T 1.28×10-1 1.16×10-1 2.34×10-2 2.10×10-2 1.34×10-1 2.44×10-2 — —
20V 1.77×10-1 1.59×10-1 2.87×10-2 2.58×10-2 1.84×10-1 2.99×10-2 — —
25T 1.07×10-1 9.63×10-2 1.97×10-2 1.77×10-2 1.12×10-1 2.06×10-2 — —
25V 1.47×10-1 1.33×10-1 2.42×10-2 2.18×10-2 1.53×10-1 2.52×10-2 — —
30T 9.17×10-2 8.26×10-2 1.68×10-2 1.51×10-2 9.59×10-2 1.76×10-2 — —
35T 8.03×10-2 7.22×10-2 1.48×10-2 1.33×10-2 8.39×10-2 1.55×10-2 — —
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Table8 Equivalent Factors (Model CSR, MX,JR, NSR and SRG)

KAR1 : Equivalent factor in the MA radial direction when one 
          LM block is used
KAL1 : Equivalent factor in the MA reverse radial direction 
          when one LM block is used
KAR2 : Equivalent factor in the MA radial direction when two 
          LM blocks are used in close contact with each other

KAL2 : Equivalent factor in the MA reverse radial direction 
          when two LM blocks are used in close contact with 
        each other
KB1 : MB Equivalent factor when one LM block is used
KB2 : MB Equivalent factor when two LM blocks are used in 
        close contact with each other
KCR : Equivalent factor in the MC radial direction
KCL : Equivalent factor in the MC reverse radial direction

Model No.
Equivalent factor

KAR1 KAL1 KAR2 KAL2 KB1 KB2 KCR KCL

CSR

15 1.68×10-1 2.95×10-2 1.68×10-1 2.95×10-2 1.60×10-1

20S 1.25×10-1 2.28×10-2 1.25×10-1 2.28×10-2 1.18×10-1

20 9.83×10-2 1.91×10-2 9.83×10-2 1.91×10-2 1.18×10-1

25S 1.12×10-1 2.01×10-2 1.12×10-1 2.01×10-2 1.00×10-1

25 8.66×10-2 1.68×10-2 8.66×10-2 1.68×10-2 1.00×10-1

30S 8.93×10-2 1.73×10-2 8.93×10-2 1.73×10-2 8.31×10-2

30 7.02×10-2 1.43×10-2 7.02×10-2 1.43×10-2 8.31×10-2

35 6.15×10-2 1.28×10-2 6.15×10-2 1.28×10-2 6.74×10-2

45 5.20×10-2 1.00×10-2 5.20×10-2 1.00×10-2 5.22×10-2

MX
5 4.27×10-1 7.01×10-2 4.27×10-1 7.01×10-2 3.85×10-2

7W 2.18×10-1 4.13×10-1 2.18×10-1 4.13×10-1 1.40×10-1

JR

25 1.12×10-1 2.01×10-2 1.12×10-1 2.01×10-2 1.00×10-1

35 7.81×10-2 1.55×10-2 7.81×10-2 1.55×10-2 6.74×10-2

45 6.71×10-2 1.21×10-2 6.71×10-2 1.21×10-2 5.22×10-2

55 5.59×10-2 1.03×10-2 5.59×10-2 1.03×10-2 4.27×10-2

NSR

20TBC 2.29×10-1 2.68×10-2 2.29×10-1 2.68×10-2 — —
25TBC 2.01×10-1 2.27×10-2 2.01×10-1 2.27×10-2 — —
30TBC 1.85×10-1 1.93×10-2 1.85×10-1 1.93×10-2 — —
40TBC 1.39×10-1 1.60×10-2 1.39×10-1 1.60×10-2 — —
50TBC 1.24×10-1 1.42×10-2 1.24×10-1 1.42×10-2 — —
70TBC 9.99×10-2 1.15×10-2 9.99×10-2 1.15×10-2 — —

SRG

15 1.23×10-1 2.07×10-2 1.23×10-1 2.07×10-2 1.04×10-1

20 9.60×10-2 1.71×10-2 9.60×10-2 1.71×10-2 8.00×10-2

20L 7.21×10-2 1.42×10-2 7.21×10-2 1.42×10-2 8.00×10-2

25 8.96×10-2 1.55×10-2 8.96×10-2 1.55×10-2 7.23×10-2

25L 6.99×10-2 1.31×10-2 6.99×10-2 1.31×10-2 7.23×10-2

30 8.06×10-2 1.33×10-2 8.06×10-2 1.33×10-2 5.61×10-2

30L 6.12×10-2 1.11×10-2 6.12×10-2 1.11×10-2 5.61×10-2

35 7.14×10-2 1.18×10-2 7.14×10-2 1.18×10-2 4.98×10-2

35L 5.26×10-2 9.67×10-3 5.26×10-2 9.67×10-3 4.98×10-2

45 5.49×10-2 9.58×10-3 5.49×10-2 9.58×10-3 3.85×10-2

45L 4.18×10-2 7.93×10-3 4.18×10-2 7.93×10-3 3.85×10-2

55 4.56×10-2 8.04×10-3 4.56×10-2 8.04×10-3 3.25×10-2

55L 3.37×10-2 6.42×10-3 3.37×10-2 6.42×10-3 3.25×10-2

65L 2.63×10-2 4.97×10-3 2.63×10-2 4.97×10-3 2.70×10-2
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Table9 Equivalent Factors (Models SRN and SRW)

KAR1 : Equivalent factor in the MA radial direction when one 
          LM block is used
KAL1 : Equivalent factor in the MA reverse radial direction 
          when one LM block is used
KAR2 : Equivalent factor in the MA radial direction when two 
          LM blocks are used in close contact with each other

KAL2 : Equivalent factor in the MA reverse radial direction 
          when two LM blocks are used in close contact with 
        each other
KB1 : MB Equivalent factor when one LM block is used
KB2 : MB Equivalent factor when two LM blocks are used in 
        close contact with each other
KCR : Equivalent factor in the MC radial direction
KCL : Equivalent factor in the MC reverse radial direction

Model No.
Equivalent factor

KAR1 KAL1 KAR2 KAL2 KB1 KB2 KCR KCL

SRN

35 7.14×10-2 1.18×10-2 7.14×10-2 1.18×10-2 4.98×10-2

35L 5.26×10-2 9.67×10-3 5.26×10-2 9.67×10-3 4.98×10-2

45 5.49×10-2 9.58×10-3 5.49×10-2 9.58×10-3 3.85×10-2

45L 4.18×10-2 7.93×10-3 4.18×10-2 7.93×10-3 3.85×10-2

55 4.56×10-2 8.04×10-3 4.56×10-2 8.04×10-3 3.25×10-2

55L 3.37×10-2 6.42×10-3 3.37×10-2 6.42×10-3 3.25×10-2

65L 2.63×10-2 4.97×10-3 2.63×10-2 4.97×10-3 2.70×10-2

SRW
70 4.18×10-2 7.93×10-3 4.18×10-2 7.93×10-3 2.52×10-2

85 3.37×10-2 6.42×10-3 3.37×10-2 6.42×10-3 2.09×10-2

100 2.63×10-2 4.97×10-3 2.63×10-2 4.97×10-3 1.77×10-2
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[Example of calculation]
When one LM block is used

Model No.: SSR20XV1

Fig.6 When One LM Block is Used

No.1  P1=mg+KAR1•mg•l 1+KCR•mg•l 2=98+0.275×98×200+0.129×98×100=6752 (N)
No.2  P2=mg– KAL1•mg•l 1+KCR•mg•l 2=98– 0.137×98×200+0.129×98×100=– 1323 (N)
No.3  P3=mg– KAL1•mg•l 1– KCL•mg•l 2=98– 0.137×98×200– 0.0644×98×100=– 3218 (N)
No.4  P4=mg+KAR1•mg•l 1– KCL•mg•l 2=98+0.275×98×200– 0.0644×98×100=4857 (N)

When two LM blocks are used in close contact with each other

Model No.: SNS30R2

Fig.7 When Two LM Blocks are Used in Close Contact with Each Other

Note1) Since an LM Guide used in vertical installation receives only a moment load, there is no need to apply a load force
(mg).

Note2) In some models, load ratings differ depending on the direction of the applied load. With such a model, calculate an
equivalent load in the direction of the smallest load rating.

Mass m=10 (kg)
Gravitational acceleration g=9.8 (m/s2)

m

No.3 No.4

No.2 No.1

m

l 1 l 2

l 2=100（mm）
l 1=200（mm）

Mass m=5 (kg)
Gravitational acceleration g=9.8 (m/s2)

l 2=150（mm）
l 1=200（mm）

m

No.3 No.4

No.2 No.1

m

l 1 l 2

mg
2

mg
2

mg
2

mg•l 2

2 =–58.9 (N)+0.018×49×200–0.0707× 49×150
2

49
2=+KAR2•mg•l 1–KCL•

mg•l 2

2 =–383.3 (N)–0.0151×49×200–0.0707× 49×150
2

49
2=–KAL2•mg•l 1–KCL•

mg•l 2

2 =186 (N)–0.0151×49×200+0.0842× 49×150
2

49
2=–KAL2•mg•l 1+KCR•

mg•l 2

2 =510.3 (N)+0.018×49×200+0.0842× 49×150
2

49
2

mg
2

No.4   P4=

No.3   P3=

No.2   P2=

=+KAR2•mg•l 1+KCR•No.1   P1=
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[Double-axis Use]
¸ Setting Conditions
Set the conditions needed to calculate the LM system's applied load and service life in hours.
The conditions consist of the following items.
(1) Mass: m (kg)
(2) Direction of the working load
(3) Position of the working point (e.g., center of gravity): l 2, l 3, h1(mm)
(4) Thrust position: l 4, h2(mm)
(5) LM system arrangement: l 0, l 1(mm)

(No. of units and axes)
(6) Velocity diagram

Speed: V (mm/s)
Time constant: tn (s)
Acceleration: α n(mm/s2)

(7) Duty cycle
Number of reciprocations per minute: N1(min-1)

(8) Stroke length: l s(mm)
(9) Average speed: Vm(m/s)
(10) Required service life in hours: Lh(h)

Fig.8 Condition

V
tn(αn =        )

Gravitational acceleration g=9.8 (m/s2)

Duty cycle

Velocity diagram

S
pe

ed
 (m

m
/s

)

lS
tn tnt1 （s）

（mm）

V
l 2

l 4

l 1

h1
h2l 3

l 0

mg
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¸ Applied Load Equation
The load applied to the LM Guide varies with the external force, such as the position of the gravity
center of an object, thrust position, inertia generated from acceleration/deceleration during start or
stop, and cutting force.
In selecting an LM Guide, it is necessary to obtain the value of the applied load while taking into
account these conditions.

Calculate the load applied to the LM Guide in each of the examples 1 to 10 shown below.
m : Mass  (kg)
l n : Distance (mm)
Fn : External force (N)
Pn : Applied load (radial/reverse radial direction) (N)
PnT : Applied load (lateral directions) (N)
g : Gravitational acceleration (m/s2)

(g =9.8m/s2)
V : Speed (m/s)
tn : Time constant (s)
α n : Acceleration (m/s2)

[Example]
Condition Applied Load Equation

1

2

V
tn(αn =        )

Uniform motion or dwell
(with the block traveling)
Horizontal mount

l 2

l 1

l 3
l 0

P4

P1

P2

P3

mg

mg•l 3

2•l 1

mg•l 2

2•l 0

mg
4 ++P4 =

mg•l 3

2•l 1

mg•l 2

2•l 0

mg
4 +–P3 =

mg•l 3

2•l
mg•l 2

2•l 0

mg
4 ––P2 =

mg•l 3

2•l 1

mg•l 2

2•l 0

mg
4 –+P1 =

Uniform motion or dwell
(with the block traveling)
Horizontal mount, overhung

l 2

l 1

l 3

l 0

P4

P1

P2

P3

mg mg•l 3

2•l 1

mg•l 2

2•l 0

mg
4 –+P4 =

mg•l 3

2•l 1

mg•l 2

2•l 0

mg
4 ––P3 =

mg•l 3

2•l 1

mg•l 2

2•l 0

mg
4 +–P2 =

mg•l 3

2•l 1

mg•l 2

2•l 0

mg
4 ++P1 =
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Condition Applied Load Equation

3

4

Uniform motion or dwell

E.g.: Vertical axis of industrial 
robot, automatic coating 
machine, lifter

l 1

l 3

l 2

l 0

P4

P1

P2

F

P1T

P2T

mg

mg•l 3

2•l 0
P1T to P4T =

mg•l 2

2•l 0
P1 to P4  =

Uniform motion or dwell
Wall mount

E.g.: Travel axis of cross-rail loader

l 1l 2

l 3

l 0

P4

P1

P2

P3

mg

P4T

P2T

P3T

P1T

mg
4

mg•l 2

2•l 0
–P2T = P3T =

mg
4

mg•l 2

2•l 0
+P1T = P4T =

mg•l 3

2•l 1
P1 to  P4  =
A-90
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Condition Applied Load Equation

5

6

sliding fork
E.g.: XY table

Horizontal mount
With the LM rails movable

P1P1

P2
mg

l 2

l 0

–l 1
l 2

P4

P3

mg
4

mg•l 1

2•l 0
–P1 to  P4 (min) =

mg
4

mg•l 1

2•l 0
+P1 to  P4 (max) =

Laterally tilt mount

Carriage
E.g.: NC lathe

P2

P2T

P1T

P1P3

h1

mg

θ

l 2
l 3 l 0l 1

mg•sinθ•h1

2•l 1

mg•cosθ•l 3

2•l 1
–+

mg•sinθ•h1

2•l 1

mg•cosθ•l 3

2•l 1
–+

mg•sinθ•h1

2•l 1

mg•cosθ•l 3

2•l 1
+–

mg•sinθ•h1

2•l 1

mg•cosθ•l 3

2•l 1
+–

mg•sinθ
4

mg•sinθ•l 2

2•l 0
+P4T= 

mg•cosθ
4

mg•cosθ•l 2

2•l 0
+P4 = +

mg•sinθ
4

mg•sinθ•l 2

2•l 0
–P3T= 

mg•cosθ
4

mg•cosθ•l 2

2•l 0
–P3 = +

mg•sinθ
4

mg•sinθ•l 2

2•l 0
–P2T= 

mg•cosθ
4

mg•cosθ•l 2

2•l 0
–P2 = +

mg•sinθ
4

mg•sinθ•l 2

2•l 0
+P1T= 

mg•cosθ
4

mg•cosθ•l 2

2•l 0
+P1 = +
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Condition Applied Load Equation

7

8

Tool rest
E.g.: NC lathe

Longitudinally tilt mount

P2

P2T

P1T

P3

P4

h1

l 2

l 1
l 3

l 0
P1

θ

mg

mg•sinθ•l 3

2•l 0

mg•sinθ•l 3

2•l 0

mg•sinθ•l 3

2•l 0

mg•sinθ•l 3

2•l 0

mg•sinθ•h1

2•l 0

mg•cosθ•l 3

2•l 1
++

mg•sinθ•h1

2•l 0

mg•cosθ•l 3

2•l 1
–+

mg•sinθ•h1

2•l 0

mg•cosθ•l 3

2•l 1
––

mg•sinθ•h1

2•l 0

mg•cosθ•l 3

2•l 1
+–

P4T = +

mg•cosθ
4

mg•cosθ•l 2

2•l 0
+P4 = +

P3T = –

mg•cosθ
4

mg•cosθ•l 2

2•l 0
–P3 = +

P2T = –

mg•cosθ
4

mg•cosθ•l 2

2•l 0
–P2 = +

P1T = +

mg•cosθ
4

mg•cosθ•l 2

2•l 0
+P1 = +

E.g.: Conveyance truck

Time (s)
Velocity diagram

S
pe

ed
 V

 (m
/s

)

Horizontal mount with inertia

P4T

P3Tl 2

l 1

l 3

l 0

P4

t1 t2 t3

P1 P3

mg

F

αn = V
tn

During deceleration

During uniform motion

During acceleration

m•α3•l 3

2•l 0

mg
4

m•α3•l 2

2•l 0
–

mg
4

m•α3•l 2

2•l 0

mg
4

m•α1•l 3

2•l 0

mg
4

m•α1•l 2

2•l 0

mg
4

m•α1•l 2

2•l 0
–

P1T to P4T =

P2 = P3 =

+P1 = P4 =

P1 to P4 =

P1T to P4T =

+P2 = P3 =

P1 = P4 =
A-92



Point of Selection
 Calculating the Applied Load

LM
 G

uide
Condition Applied Load Equation

9

10

Time (s)
Velocity diagram

Sp
ee

d 
V 

(m
/s)

E.g.: Conveyance lift

Vertical mount 
with inertia

l 1

l 3

l 2

l 0

P4

P1

P2

F

P1T

P2T

mg

t1 t2 t3

αn = V
tn

During deceleration

During uniform motion

During acceleration

m•(g – α3)•l 3

2•l 0

m•(g – α3)•l 2

2•l 0

mg•l 3

2•l 0

m•(g+α1)•l 3

2•l 0

m•(g+α1)•l 2

2•l 0

mg•l 2

2•l 0

P1T to P4T =

P1 to P4  =

P1T to P4T =

P1T to P4T =

P1 to P4  =

P1 to P4  =

Horizontal mount with external force

E.g.: Drill unit,
        Milling machine,
        Lathe,
        Machining center
        and other cutting machine

P4T

P3T

l 2

l 4

l 5 F1

F2

F3

l 1 l 3

l 0

P4

P3

F Under force F3

Under force F2

Under force F1

F3•l 2

2•l 0

F3

4 –

F3•l 2

2•l 0

P2T = P3T =

F3

4 +P1T = P4T =

F3•l 3

2•l 1

F2•l 2

2•l 0

F2

4 –

P1 to P4  =

P1T to P4T =

F2•l 2

2•l 0

F1•l 4

2•l 0

F1•l 5

2•l 0

P2 = P3 =

F2

4 +P1 = P4 =

P1 to P4  =
A-93



Calculating the Equivalent Load
The LM Guide can bear loads and moments in all directions, including a radial load (PR), reverse
radial load (PL) and lateral loads (PT), simultaneously.
Applied loads include the following.

Fig.9 Directions of the Loads Applied on the LM Guide

[Equivalent Load PE]
When two or more loads (e.g., radial load and lateral load) are simultaneously applied to the LM
Guide, the service life and the static safety factor are calculated using equivalent load values
obtained by converting all the loads into radial, lateral and other loads.

[Equivalent Load Equation]
The equivalent load equation for the LM Guide differs by model. For details, see the section corre-
sponding to the subject model.

Fig.10 Equivalent of Load of the LM Guide

PT: Lateral load
PL: Reverse-radial load
PR: Radial load

Moment
in the pitching 
direction

in the rolling 
direction

Moment

in the yawing 
direction

Moment
PT PT

PRPL

MA

MC

MB

PR: Radial load
PT: Lateral load

PE(equivalent load)=PR+PT

The equivalent load when a radial load (PR) and a 
lateral load (PT) are applied simultaneously is 
obtained using the following equation.

Example of equation for LM Guide model HSR

PT PT

PRPL
A-94
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Calculating the Static Safety Factor
To calculate a load applied to the LM Guide, the average load required for calculating the service life
and the maximum load needed for calculating the static safety factor must be obtained first. In a sys-
tem subject to frequent starts and stops, placed under cutting forces or under a large moment
caused by an overhang load, an excessively large load may apply to the LM Guide. When selecting
a model number, make sure that the desired model is capable of receiving the required maximum
load (whether stationary or in motion). Table10 shows standard values for the static safety factor.

Table10 Reference Value of Static Safety Factors (fS)

fS : Static safety factor
C0 : Basic static load rating  (N)

(radial direction)
C0L : Basic static load rating  (N)

(reverse-radial direction)
C0T : Basic static load rating  (N)

(lateral direction)
PR : Calculated load (radial direction)  (N)
PL : Calculated load  (N)

(reverse-radial direction)
PT : Calculated load (lateral direction)  (N)
fH : Hardness factor (see Fig.11 on A-101)
fT : Temperature factor (see Fig.12 on A-101)
fC : Contact factor (see Table11 on A-101)

Machine 
using the LM 

Guide
Load conditions

Lower 
limit 
of fS

General 
industrial 

machinery

Without vibration or impact 1 to 1.3

With vibration or impact 2 to 3

Machine tool
Without vibration or impact 1 to 1.5

With vibration or impact 2.5 to 7

When the radial load is
large

When the reverse radial
load is large

When the lateral loads
are large

≧fS
PR

fH•fT•fC•C0

≧fS
PL

fH•fT•fC•C0L

≧fS
PT

fH•fT•fC•C0T
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Calculating the Average Load
In cases where the load applied to each LM block fluctuates under different conditions, such as an
industrial robot holding a work with its arm as it advances and receding with its arm empty, and a
machine tool handling various workpieces, it is necessary to calculate the service life of the LM Block
while taking into account such fluctuating loading conditions.
The average load (Pm) is the load under which the service life of the LM Guide is equivalent to that
under varying loads applied to the LM blocks.

Pm : Average load (N)
Pn : Varying load (N)
L : Total travel distance (mm)
Ln : Distance traveled under load Pn (mm)

Note) The above equation or the equation (1) below applies when the rolling elements are balls.

(1) When the load fluctuates stepwise

Pm : Average load (N)
Pn : Varying load (N)
L : Total travel distance (mm)
Ln : Distance traveled under Pn (mm)

Pm =        •∑ (Pn
3•Ln)

1
L

3 n

n=1

…………（1） Pm =        (P1
3•L1 + P2

3•L2 ······ +Pn
3•Ln)

1
L

3

Total travel distance (L)

Lo
ad

 (P
)

P1

P2

L1 L2 Ln

Pn

Pm
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(2) When the load fluctuates monotonically

Pmin : Minimum load (N)
Pmax : Maximum load (N)

(3) When the load fluctuates sinusoidally

…………（2）Pm          (Pmin + 2•Pmax)
1
3

Total travel distance (L)

Lo
ad

 (P
)

Pmax

Pm

Pmin

(b)(a) …………（4）…………（3） Pm   0.75PmaxPm   0.65Pmax

Total travel distance (L)

Lo
ad

 (P
)

Total travel distance (L)

Lo
ad

 (P
)

Pmax

Pm

Pmax

Pm
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Example of Calculating the Average Load (1) - with Horizontal Mount

and Acceleration/Deceleration Considered

[Load Applied to the LM Block]

[Average load]

Note) Pan and Pdn represent loads applied to each LM block.
The suffix "n" indicates the block number in the dia-
gram above.

Ball screw

[Conditions]

α1 =　　(m/s2 ) 
v
t1

No.4 No.3

No.1 No.2

mg

mg

l 2

l 1

l 0

V（m/s）

t1 t2 t1

S1 S2

lS

S1

（S）

（mm）

（mm）

�During deceleration�During acceleration �During uniform motion
P1 =  +

P2 =  +

P3 =  +

P4 =  +

mg
4

mg
4

mg
4

mg
4

Pa1 = P1 +

Pa2 = P2 –

Pa3 = P3 –

Pa4 = P4 +

m•α1•l 2

2•l 0

m•α1•l 2

2•l 0

m•α1•l 2

2•l 0

m•α1•l 2

2•l 0

Pd1  = P1 –

Pd2  = P2 +

Pd3  = P3 +

Pd4  = P4 –

m•α1•l 2

2•l 0

m•α1•l 2

2•l 0

m•α1•l 2

2•l 0

m•α1•l 2

2•l 0

Pm1 =           (Pa1
3•s1 + P1

3•s2 + Pd1
3•s3)

Pm2 =           (Pa2
3•s1 + P2

3•s2 + Pd2
3•s3)

Pm3 =           (Pa3
3•s1 + P3

3•s2 + Pd3
3•s3)

Pm4 =           (Pa4
3•s1 + P4

3•s2 + Pd4
3•s3)

1
l S

1
l S

1
l S

1
l S

3

3

3

3
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Example of Calculating the Average Load (2) - When the Rails are

Movable

[Load Applied to the LM Block]

[Average load]

Note) Pln and Prn represent loads applied to each LM block.
The suffix "n" indicates the block number in the dia-
gram above.

[Conditions] No.4

No.1

No.3

No.2

mg

l 1 l 2

l 0

�At the right of the arm�At the left of the arm 
Pl1    =  +         +

Pl2    =  +         –

Pl3    =  +         –

Pl4    =  +         +

mg
4

mg•l 1

2•l 0

mg
4

mg•l 1

2•l 0

mg
4

mg•l 1

2•l 0

mg
4

mg•l 1

2•l 0

Pr1    =  +        –

Pr2    =  +        +

Pr3    =  +        +

Pr4    =  +        –

mg
4

mg•l 2

2•l 0

mg
4

mg•l 2

2•l 0

mg
4

mg•l 2

2•l 0

mg
4

mg•l 2

2•l 0

Pm1 =       (2•|P l 1|+|Pr1|)

Pm2 =       (2•|P l 2|+|Pr2|)

Pm3 =       (2•|P l 3|+|Pr3|)

Pm4 =       (2•|P l 4|+|Pr4|)

1
3
1
3
1
3
1
3
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Calculating the Nominal Life
The service life of an LM Guide is subject to variations even under the same operational conditions.
Therefore, it is necessary to use the nominal life defined below as a reference value for obtaining the
service life of the LM Guide. The nominal life means the total travel distance that 90% of a group of
units of the same LM Guide model can achieve without flaking (scale-like pieces on the metal sur-
face) after individually running under the same conditions.

Nominal Life Equation for an LM Guide Using Balls

L : Nominal life (km)
C : Basic dynamic load rating (N)
PC : Calculated load (N)
fH : Hardness factor (see Fig.11 on A-101)
fT : Temperature factor(see Fig.12 on A-101)
fC : Contact factor (see Table11 on A-101)
fW : Load factor (see Table12 on A-102)

Rated Life Equation for an LM Guide Using Rollers

L : Nominal life (km)
C : Basic dynamic load rating (N)
PC : Calculated load (N)
fH : Hardness factor (see Fig.11 on A-101)
fT : Temperature factor(see Fig.12 on A-101)
fC : Contact factor (see Table11 on A-101)
fW : Load factor (see Table12 on A-102)
Once the nominal life (L) has been obtained, the service life time can be obtained using the following
equation if the stroke length and the number reciprocations are constant.

Lh : Service life time (h)
l s : Stroke length (mm)
n1 : Number of reciprocations per minute

(min-1)

50L  =                 •        C
PC

fH•fT•fC

fW
(                    )

3

(                    )
10
3

100L  =                 •       C
PC

fH•fT•fC

fW

60n1l S2Lh =
L    106
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[fH: Hardness Factor]
To ensure the achievement of the optimum load
capacity of the LM Guide, the raceway hardness
must be between 58 and 64 HRC.
If the hardness is lower than this range, the
basic dynamic load rating and the basic static
load rating decrease. Therefore, it is necessary
to multiply each rating by the respective hard-
ness factor (fH).
Since the LM Guide has sufficient hardness, the
fH value for the LM Guide is normally 1.0 unless
otherwise specified.

Fig.11 Hardness Factor (fH)

[fT:Temperature Factor]
If the temperature of the environment surround-
ing the operating LM Guide exceeds 100℃, take
into account the adverse effect of the high tem-
perature and multiply the basic load ratings by
the temperature factor indicated in Fig.12.
In addition, the selected LM Guide must also be
of a high temperature type.
Note) The LM Guide is designed to normally be used at

environment temperature of 80℃ or less.

Fig.12 Temperature Factor (fT)

[fC: Contact Factor]
When multiple LM blocks are used in close con-
tact with each other, it is difficult to achieve uni-
form load distribution due to moment loads and
mounting-surface accuracy. When using multi-
ple blocks in close contact with each other, mul-
tiply the basic load rating (C or C0) by the
corresponding contact factor indicated in
Table11.
Note) If uneven load distribution is expected in a large

machine, take into account the respective contact fac-
tor indicated in Table11.

Table11 Contact Factor (fC)

Raceway hardness (HRC)

H
ar

dn
es

s 
fa

ct
or

 fH

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

60 50 40 30 20 10

Raceway temperature (℃)

Te
m

pe
ra

tu
re

 fa
ct

or
 fT

0.8

0.9

1.0

0.7

0.6

0.5

100 150 200

Number of blocks used in 
close contact Contact factor fC

2 0.81

3 0.72

4 0.66

5 0.61

6 or greater 0.6

Normal use 1
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[fW: Load Factor]
In general, reciprocating machines tend to
involve vibrations or impact during operation. It
is extremely difficult to accurately determine
vibrations generated during high-speed opera-
tion and impact during frequent start and stop.
Therefore, where the effects of speed and vibra-
tion are estimated to be significant, divide the
basic dynamic load rating (C) by a load factor
selected from Table12, which contains empiri-
cally obtained data.

Table12 Load Factor (fW)

Vibrations/
impact Speed(V) fW

Faint Very low
V≦0.25m/s 1 to 1.2

Weak Slow
0.25<V≦1m/s 1.2 to 1.5

Medium Medium
1<V≦2m/s 1.5 to 2

Strong High
V>2m/s 2  to 3.5
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Example of Calculating the Nominal Life (1) - with Horizontal Mount

and High-speed Acceleration

[Conditions]
Model No. : HSR35LA2SS+2500LP-Ⅱ

(basic dynamic load rating: C =50.2 kN)
(basic static load rating: C0=81.4 kN)

Mass : m1 =800 kg
 m2 =500 kg

Speed : V =0.5 m/s
Time : t1 =0.05 s

t2  =2.8 s
t3  =0.15 s

Acceleration : α 1 =10 m/s2

α 3  =3.333 m/s2

Stroke : l S =1450 mm

Distance : l 0=600 mm 
l 1=400 mm
l 2=120 mm
l 3=50 mm 
l 4=200 mm 
l 5=350 mm

Fig.13 Condition

Gravitational acceleration g=9.8 (m/s2)

Ball screw

t1 t2 t3

V
（m/s）

（s）
s1 s2 s3 （mm）

lS （mm）

No.1

No.4 No.3

No.2

m2g
m1g

l 0

l 2

l 3
l 1

l 5

l 4

m1g

m2g
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[Load Applied to the LM Block]
Calculate the load applied to each LM block.

¸ During uniform motion
ÂApplied load in the radial direction Pn

¸ During leftward acceleration
ÂApplied load in the radial direction Plan

ÂApplied load in the lateral direction Ptlan

¸ During leftward deceleration
ÂApplied load in the radial direction Pldn

P1

P2

P3

P4

=  +          –               +               +        = +2891N

=  +         +               +               +        = +4459N

=  +         +               –               +        = +3479N

=  +         –               –               +        = +1911N

m1g
4

m1g• l 2

2• l 0

m1 g• l3

2• l1

m2g
4

m1g
4

m1g• l 2

2• l 0

m2g
4

m1 g• l3

2• l1

m1g
4

m1g• l 2

2• l 0

m2g
4

m1g• l3

2• l1

m1g
4

m1g• l 2

2• l 0

m2g
4

m1g• l3

2• l1

= P1 –                        –                    =  –   275.6 N

= P2  +                       +                    =  + 7625.6 N

= P3  +                       +                    =  + 6645.6 N

= P4  –                       –                    =  – 1255.6 N

P la1

P la2

P la3

P la4

m1•α1• l 5

2• l 0

m2•α1• l 4

2• l 0

m1•α1• l 5

2• l 0

m2•α1• l 4

2• l 0

m1•α1• l 5

2• l 0

m2•α1• l 4

2• l 0

m1•α1• l 5

2• l 0

m2•α1• l 4

2• l 0

=  –                     = – 333.3 N

=  +                     = + 333.3 N

=  +                     = + 333.3 N

=  –                     = – 333.3 N

Pt la1

Pt la2

Pt la3

Pt la4

m1•α1• l 3

2• l 0

m1•α1• l 3

2• l 0

m1•α1• l 3

2• l 0

m1•α1• l 3

2• l 0

=  P1 +                       +                      = + 3946.6 N

=  P2 –                       –                      = + 3403.4 N

=  P3 –                       –                      = + 2423.4 N

=  P4 +                       +                      = + 2966.6 N

P ld1

P ld2

P ld3

P ld4

m1•α3• l 5

2• l 0

m2•α3• l 4

2• l 0

m2•α3• l 4

2• l 0

m1•α3• l 5

2• l 0

m2•α3• l 4

2• l 0

m1•α3• l 5

2• l 0

m2•α3• l 4

2• l 0

m1•α3• l 5

2• l 0
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 Calculating the Nominal Life
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ÂApplied load in the lateral direction Ptldn

¸ During rightward acceleration
ÂApplied load in the radial direction Pran

ÂApplied load in the lateral direction Ptran

¸ During rightward deceleration
ÂApplied load in the radial direction Prdn

= +                        = + 111.1 N

= –                        = – 111.1 N

= –                        = – 111.1 N

= +                        = + 111.1 N

Pt ld1

Pt ld2

Pt ld3

Pt ld4

m1•α3• l 3

2• l 0

m1•α3• l 3

2• l 0

m1•α3• l 3

2• l 0

m1•α3• l 3

2• l 0

m1•α1• l 5

2• l 0

m2•α1• l 4

2• l 0

m1•α1• l 5

2• l 0

m2•α1• l 4

2• l 0

m1•α1• l 5

2• l 0

m2•α1• l 4

2• l 0

m1•α1• l 5

2• l 0

m2•α1• l 4

2• l 0

Pra1

Pra2

Pra3

Pra4

=  P1 +                      +                      =  + 6057.6 N

=  P2 –                      –                      =  + 1292.4 N

=  P3 –                      –                      =  +  312.4 N

=  P4 +                      +                      =  + 5077.6 N

=  +                       =  + 333.3 N

=  –                       =  – 333.3 N

=  –                       =  – 333.3 N

=  +                       =  + 333.3 N

Ptra1

Ptra2

Ptra3

Ptra4

m1•α1• l 3

2• l 0

m1•α1• l 3

2• l 0

m1•α1• l 3

2• l 0

m1•α1• l 3

2• l 0

=  P1  –                       –                      =  + 1835.4 N

=  P2  +                       +                      =  + 5514.6 N

=  P3  +                       +                      =  + 4534.6 N

=  P4  –                       –                      =  +   855.4 N

Prd1

Prd2

Prd3

Prd4

m1•α3• l 5

2• l 0

m2•α3• l 4

2• l 0

m1•α3• l 5

2• l 0

m2•α3• l 4

2• l 0

m1•α3• l 5

2• l 0

m2•α3• l 4

2• l 0

m1•α3• l 5

2• l 0

m2•α3• l 4

2• l 0
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ÂApplied load in the lateral direction Ptrdn

[Combined Radial And Thrust Load]
¸ During uniform motion:
PE1 = P1 = 2891 N
PE2 = P2 = 4459 N
PE3 = P3 = 3479 N
PE4 = P4 = 1911 N

¸ During leftward acceleration
PEla1 = | Pla1 | + | Ptla1 | = 608.9 N
PEla2 = | Pla2 | + | Ptla2 | = 7958.9 N
PEla3 = | Pla3 | + | Ptla3 | = 6978.9 N
PEla4 = | Pla4 | + | Ptla4 | = 1588.9 N

¸ During leftward deceleration
PEld1 = | Pld1 | + | Ptld1 | = 4057.7 N
PEld2 = | Pld2 | + | Ptld2 | = 3514.5 N
PEld3 = | Pld3 | + | Ptld3 | = 2534.5 N
PEld4 = | Pld4 | + | Ptld4 | = 3077.7 N

¸ During rightward acceleration
PEra1 = | Pra1 | + | Ptra1 | = 6390.9 N
PEra2 = | Pra2 | + | Ptra2 | = 1625.7 N
PEra3 = | Pra3 | + | Ptra3 | = 645.7 N
PEra4 = | Pra4 | + | Ptra4 | = 5410.9 N

¸ During rightward deceleration
PErd1 = | Prd1 | + | Ptrd1 | = 1946.5 N
PErd2 = | Prd2 | + | Ptrd2 | = 5625.7 N
PErd3 = | Prd3 | + | Ptrd3 | = 4645.7 N
PErd4 = | Prd4 | + | Ptrd4 | = 966.5 N

[Static Safety Factor]
As indicated above, the maximum load is applied to the LM Guide during the leftward acceleration of
the second LM block. Therefore, the static safety factor (fs) is obtained in the following equation.

= –                      =  – 111.1 N

= +                      =  + 111.1 N

= +                      =  + 111.1 N

= +                      =  – 111.1 N

Ptrd1

Ptrd2

Ptrd3

Ptrd4

m1•α3• l 3

2• l 0

m1•α3• l 3

2• l 0

m1•α3• l 3

2• l 0

m1•α3• l 3

2• l 0

fS =             =                   = 10.2
C0

PE l a2

81.4×103

7958.9
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[Average Load Pmn]
Obtain the average load applied to each LM block.

[Nominal Life Ln]
The nominal life of the four LM blocks is obtained from the corresponding nominal life equations
shown below.

Therefore, the service life of the LM Guide used in a machine or equipment under the conditions
stated above is equivalent to the nominal life of the second LM block, which is 20,600 km.

Pm1

Pm2

Pm3

Pm4

1
2• lS

1
2×1450

1
2• lS

1
2×1450

1
2• lS

1
2×1450

1
2• lS

1
2×1450

3

3

3

3

3

3

3

3

=                 (PEl a1
3•S1 + PE1

3•S2 + PEl d1
3•S3 + PEra1

3•S1 + PE1
3•S2 + PErd1

3•S3)

=                   (608.93×12.5+28913×1400+4057.73×37.5+6390.93×12.5+28913×1400+1946.53×37.5)

=  2940.1N

=                 (PEl a2
3•S1 + PE2

3•S2 + PEl d2
3•S3 + PEra2

3•S1 + PE2
3•S2 + PErd2

3•S3)

=                    (7958.93×12.5+44593×1400+3514.53×37.5+1625.73×12.5+44593×1400+5625.73×37.5)

=  4492.2N

=                 (PEl a3
3•S1 + PE3

3•S2 + PEl d3
3•S3 + PEra3

3•S1 + PE3
3•S2 + PErd3

3•S3)

=                    (6978.93×12.5+34793×1400+2534.53×37.5+645.73×12.5+34793×1400+4645.73×37.5)

=  3520.4N

=                 (PEl a4
3•S1 + PE4

3•S2 + PEl d4
3•S3 + PEra4

3•S1 + PE4
3•S2 + PErd4

3•S3)

=                    (1588.93×12.5+19113×1400+3077.73×37.5+5410.93×12.5+19113×1400+966.53×37.5)

=  1985.5N

(where fw = 1.5)

L1 =  (               ) 
3

 × 50 =   73700 km

L2 =  (               ) 
3

 × 50 =   20600 km

L3 =  (               ) 
3

 × 50 =   43000 km

L4 =  (               ) 
3

 × 50 = 239000 km

C
fW • Pm1

C
fW • Pm2

C
fW • Pm3

C
fW • Pm4
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Example of Calculating the Nominal Life (2) - with Vertical Mount

[Conditions]
Model No. : HSR25CA2SS+1500L-Ⅱ

(basic dynamic load rating: C =19.9 kN)
(basic static load rating: C0=34.4 kN)

Mass : m0 =100 kg
m1 =200 kg
m2 =100 kg

Stroke : l S =1000 mm

Distance : l 0=300 mm
l 1=80 mm
l 2=50 mm
l 3=280 mm
l 4=150 mm
l 5=250 mm

The mass (m0) is loaded only during ascent; it is removed during descent.

Fig.14 Condition

Gravitational acceleration g=9.8 (m/s2)

Ball screw

No.4

No.3

No.1

No.2

m1g

m0g

m2g

l 1

l 2

m1g

m0g

m2g

l 4

l 3

l 0

l 5
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[Load Applied to the LM Block]
¸ During Ascent
ÂLoad applied to each LM block in the radial direction Pun during ascent

ÂLoad applied to each LM block in the lateral direction Ptun during ascent

¸ During Descent
ÂLoad applied to each LM block in the radial direction Pdn during descent

ÂLoad applied to each LM block in the lateral direction Ptdn during descent

1355.6 N

1355.6 N

1355.6 N

1355.6 N

+

–

–

+

+

–

–

+

+

–

–

+

+

–

–

+

=

=

=

=

=

=

=

=

Pu1

Pu2

Pu3

Pu4

m1g•l 4

2•l 0

m2g•l 5

2•l 0

m0g•l 3

2•l 0

m0g•l 3

2•l 0

m1g•l 4

2•l 0

m2g•l 5

2•l 0

m0g•l 3

2•l 0

m1g•l 4

2•l 0

m2g•l 5

2•l 0

m0g•l 3

2•l 0

m1g•l 4

2•l 0

m2g•l 5

2•l 0

375.7 N

375.7 N

375.7 N

375.7 N

+

–

–

+

+

–

–

+

+

–

–

+

+

–

–

+

=

=

=

=

=

=

=

=

Ptu1

Ptu2

Ptu3

Ptu4

m1g•l 2

2•l 0

m2g•l 2

2•l 0

m0g•l 1

2•l 0

m1g•l 2

2•l 0

m2g•l 2

2•l 0

m0g•l 1

2•l 0

m1g•l 2

2•l 0

m2g•l 2

2•l 0

m0g•l 1

2•l 0

m1g•l 2

2•l 0

m2g•l 2

2•l 0

m0g•l 1

2•l 0

898.3 N

898.3 N

898.3 N

898.3 N

+

–

–

+

+

–

–

+

+

–

–

+

=

=

=

=

=

=

=

=

Pd1

Pd2

Pd3

Pd4

m1g•l 4

2•l 0

m2g•l 5

2•l 0

m1g•l 4

2•l 0

m2g•l 5

2•l 0

m1g•l 4

2•l 0

m2g•l 5

2•l 0

m1g•l 4

2•l 0

m2g•l 5

2•l 0

245 N

245 N

245 N

245 N

+

–

–

+

+

–

–

+

+

–

–

+

=

=

=

=

=

=

=

=

Ptd1

Ptd2

Ptd3

Ptd4

m1g•l 2

2•l 0

m2g•l 2

2•l 0

m1g•l 2

2•l 0

m2g•l 2

2•l 0

m1g•l 2

2•l 0

m2g•l 2

2•l 0

m1g•l 2

2•l 0

m2g•l 2

2•l 0
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[Combined Radial And Thrust Load]
¸ During Ascent
PEu1 = | Pu1 | + | Ptu1 | = 1731.3 N
PEu2 = | Pu2 | + | Ptu2 | = 1731.3 N
PEu3 = | Pu3 | + | Ptu3 | = 1731.3 N
PEu4 = | Pu4 | + | Ptu4 | = 1731.3 N

¸ During Descent
PEd1 = | Pd1 | + | Ptd1 | = 1143.3 N
PEd2 = | Pd2 | + | Ptd2 | = 1143.3 N
PEd3 = | Pd3 | + | Ptd3 | = 1143.3 N
PEd4 = | Pd4 | + | Ptd4 | = 1143.3 N

[Static Safety Factor]
The static safety factor (fS) of the LM Guide used in a machine or equipment under the conditions
stated above is obtained as follows.

[Average Load Pmn]
Obtain the average load applied to each LM block.

[Nominal Life Ln]
The nominal life of the four LM blocks is obtained from the corresponding nominal life equations
shown below.

Therefore, the service life of the LM Guide used in a machine or equipment under the conditions
stated above is 68,200 km.

=== 19.9fS
C0

PEu2

34.4×103

1731.3

3

3

3

3

(PEU1
3 •l S + PEd1

3 •l S)  = 1495.1 N

(PEU2
3 •l S + PEd2

3 •l S)  = 1495.1 N

(PEU3
3 •l S + PEd3

3 •l S)  = 1495.1 N

(PEU4
3 •l S + PEd4

3 •l S)  = 1495.1 N

=

=

=

=

Pm1

Pm2

Pm3

Pm4

1
2•l S

1
2•l S

1
2•l S

1
2•l S

(where fw = 1.2)

L1  =   (　　　　) 3 × 50  =   68200 km

L2  =   (　　　　) 3 × 50  =   68200 km

L3  =   (　　　　) 3 × 50  =   68200 km

L4  =   (　　　　) 3 × 50  =   68200 km

　　

C
fW•Pm1
C

fW•Pm2
C

fW•Pm3
C

fW•Pm4
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Point of Selection
 Predicting the Rigidity
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Predicting the Rigidity
Selecting a Radial Clearance (Preload)

Since the radial clearance of an LM Guide greatly affects the running accuracy, load carrying capac-
ity and rigidity of the LM Guide, it is important to select an appropriate clearance according to the
application. In general, selecting a negative clearance (i.e., a preload* is applied) while taking into
account possible vibrations and impact generated from reciprocating motion favorably affects the
service life and the accuracy.
For specific radial clearances, contact THK. We will help you select the optimal clearance according
to the conditions.
The clearances of all LM Guide models (except model HR, GSR and GSR-R, which are separate
types) are adjusted as specified before shipment, and therefore they do not need further preload
adjustment.
Preload is an internal load applied to the rolling elements (balls, rollers, etc.) of an LM block in advance in order to increase its

rigidity.

Table13 Types of Radial Clearance

Normal Clearance Clearance C1 (Light Preload) Clearance C0 (Medium Preload)

C
on

di
tio

n

¸ The loading direction is fixed, 
impact and vibrations are mini-
mal and 2 rails are installed in 
parallel.

¸ Very high precision is not 
required, and the sliding resis-
tance must be as low as possi-
ble.

¸ An overhang load or moment 
load is applied.

¸ LM Guide is used in a single-
rail configuration.

¸ Light load and high accuracy 
are required.

¸ High rigidity is required and 
vibrations and impact are 
applied.

¸ Heavy-cutting machine tool

Ex
am

pl
es

 o
f a

pp
lic

at
io

ns

• Beam-welding machine
• Book-binding machin
• Automatic packaging machine
• XY axes of general industrial 

machinery
• Automatic sash-manufacturing 

machine
• Welding machine
• Flame cutting machine
• Tool changer
• Various kinds of material 

feeder

• Grinding machine table feed 
axis

• Automatic coating machine
• Industrial robot
• various kinds of material high 

speed feeder
• NC drilling machine
• Vertical axis of general indus-

trial machinery
• Printed circuit board drilling 

machine
• Electric discharge machine
• Measuring instrument
• Precision XY table

• Machining center
• NC lathe
• Grinding stone feed axis of 

grinding machine
• Milling machine
• Vertical/horizontal boring 

machine
• Tool rest guide
• Vertical axis of machine tool
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Service Life with a Preload Considered

When using an LM Guide under a medium preload (clearance C0), it is necessary to calculate the
service life while taking into account the magnitude of the preload.
To identify the appropriate preload for any selected LM Guide model, contact THK.

Rigidity

When the LM Guide receives a load, its rolling element, LM blocks and LM rails are elastically
deformed within a permissible load range. The ratio between the displacement and the load is called
rigidity value. (Rigidity values are obtained using the equation shown below.) The LM Guide's rigidity
increases according to the magnitude of the preload. Fig.15 shows rigidity difference between nor-
mal, C1 and C0 clearances.
The effect of a preload for a 4-way equal load type is translated into the calculated load approx. 2.8
times greater than the magnitude of the preload.

Fig.15 Rigidity Data

K : Rigidity value (N/μm)
δ : Deflection (μm)
P : Calculated load (N)

D
ef

le
ct

io
n

Normal clearance

Load

P0 : Magnitude of clearance C0

Clearance C0

Clearance C1

2.8P0P0

δ0

2δ0

P
δK=  
A-112
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Radial Clearance Standard for Each Model

[Radial clearances of models SHS and SCR]
Unit: μm

[Radial clearance for model SSR]
Unit: μm

[Radial clearance for models SNR/SNS and
NR/NRS]

Unit: μm

[Radial clearance for model SHW]
Unit: μm

[Radial clearance for model SRS]
Unit: μm

Radial clearance

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
15 – 5 to 0 – 12 to – 5 —
20 – 6 to 0 – 12 to – 6 – 18 to – 12
25 – 8 to 0 – 14 to – 8 – 20 to – 14
30 – 9 to 0 – 17 to – 9 – 27 to – 17
35 – 11 to 0 – 19 to – 11 – 29 to – 19
45 – 12 to 0 – 22 to – 12 – 32 to – 22
55 – 15 to 0 – 28 to – 16 – 38 to – 28
65 – 18 to 0 – 34 to – 22 – 45 to – 34

Indication 
symbol Normal Light preload

Model No. No Symbol C1
15 – 4 to +2 – 10 to – 4
20 – 5 to +2 – 12 to – 5
25 – 6 to +3 – 15 to – 6
30 – 7 to +4 – 18 to – 7
35 – 8 to +4 – 20 to – 8

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
25 – 3 to +2 – 6 to – 3 – 9 to – 6
30 – 4 to +2 – 8 to – 4 – 12 to – 8
35 – 4 to +2 – 8 to – 4 – 12 to – 8
45 – 5 to +3 – 10 to – 5 – 15 to – 10
55 – 6 to +3 – 11 to – 6 – 16 to – 11
65 – 8 to +3 – 14 to – 8 – 20 to – 14
75 – 10 to +4 – 17 to – 10 – 24 to – 17
85 – 13 to +4 – 20 to – 13 – 27 to – 20

100 – 14 to +4 – 24 to – 14 – 34 to – 24

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
12 – 1.5 to 0 – 4 to – 1 —
14 – 2 to 0 – 5 to – 1 —
17 – 3 to 0 – 7 to – 3 —
21 – 4 to +2 – 8 to – 4 —
27 – 5 to +2 – 11 to – 5 —
35 – 8 to +4 – 18 to – 8 – 28 to – 18
50 – 10 to +5 – 24 to – 10 – 38 to – 24

Indication 
symbol Normal Light preload

Model No. No Symbol C1
7 – 2 to +2 – 3 to 0
9 – 2 to +2 – 4 to 0

12 – 3 to +3 – 6 to 0
15 – 5 to +5 – 10 to 0
20 – 5 to +5 – 10 to 0
25 – 7 to +7 – 14 to 0
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[Radial clearance for models HSR, CSR and HSR-M1]
Unit: μm Unit: μm

[Model HSR Grade Ct Radial Clearance]
Unit: μm

[Radial clearances of models SR and SR-M1]
Unit: μm

[Radial clearance for model HRW]
Unit: μm

[Radial clearance for models RSR, RSR-W,
RSR-Z, RSR-WZ, RSH, RSH-Z and RSR-M1]

Unit: μm

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
8 – 1 to +1 – 4 to – 1 —
10 – 2 to +2 – 5 to – 1 —
12 – 3 to +3 – 6 to – 2 —
15 – 4 to +2 – 12 to – 4 —
20 – 5 to +2 – 14 to – 5 – 23 to – 14
25 – 6 to +3 – 16 to – 6 – 26 to – 16
30 – 7 to +4 – 19 to – 7 – 31 to – 19
35 – 8 to +4 – 22 to – 8 – 35 to – 22

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
45 – 10 to +5 – 25 to – 10 – 40 to – 25
55 – 12 to +5 – 29 to – 12 – 46 to – 29
65 – 14 to +7 – 32 to – 14 – 50 to – 32
85 – 16 to +8 – 36 to – 16 – 56 to – 36
100 – 19 to +9 – 42 to – 19 – 65 to – 42
120 – 21 to +10 – 47 to – 21 – 73 to – 47
150 – 23 to +11 – 51 to – 23 – 79 to – 51

Indication symbol Normal
Model No. No Symbol

15 – 8 to +2
20 – 14 to +2
25 – 16 to +2
30 – 18 to +4
35 – 20 to +4

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
15 – 4 to +2 – 10 to – 4 —
20 – 5 to +2 – 12 to – 5 – 17 to – 12
25 – 6 to +3 – 15 to – 6 – 21 to – 15
30 – 7 to +4 – 18 to – 7 – 26 to – 18
35 – 8 to +4 – 20 to – 8 – 31 to – 20
45 – 10 to +5 – 24 to – 10 – 36 to – 24
55 – 12 to +5 – 28 to – 12 – 45 to – 28
70 – 14 to +7 – 32 to – 14 – 50 to – 32
85 – 20 to +9 – 46 to – 20 – 70 to – 46
100 – 22 to +10 – 52 to – 22 – 78 to – 52
120 – 25 to +12 – 57 to – 25 – 87 to – 57
150 – 29 to +14 – 69 to – 29 – 104 to – 69

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
12 – 1.5 to +1.5 – 4 to – 1 —
14 – 2 to +2 – 5 to – 1 —
17 – 3 to +2 – 7 to – 3 —
21 – 4 to +2 – 8 to – 4 —
27 – 5 to +2 – 11 to – 5 —
35 – 8 to +4 – 18 to – 8 – 28 to – 18
50 – 10 to +5 – 24 to – 10 – 38 to – 24
60 – 12 to +5 – 27 to – 12 – 42 to – 27

Indication 
symbol Normal Light preload

Model No. No Symbol C1
3 0 to +1 – 0.5 to 0
5 0 to +1.5 – 1 to 0
7 – 2 to +2 – 3 to 0
9 – 2 to +2 – 4 to 0

12 – 3 to +3 – 6 to 0
15 – 5 to +5 – 10 to 0
20 – 7 to +7 – 14 to 0
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[Radial clearance for model MX]
Unit: μm

[Radial clearance for model JR]
Unit: μm

[Radial clearances for models HCR and HMG]
Unit: μm

[Radial clearance for model NSR-TBC]
Unit: μm

[Radial clearance for model HSR-M2]
Unit: μm

[Radial clearances for models SRG and SRN]
Unit: μm

[Radial clearance for model SRW]
Unit: μm

Indication 
symbol Normal Light preload

Model No. No Symbol C1
5 0 to +1.5 – 1 to 0
7 – 2 to +2 – 3 to 0

Indication symbol Normal
Model No. No Symbol

25 0 to +30
35 0 to +30
45 0 to +50
55 0 to +50

Indication 
symbol Normal Light preload

Model No. No Symbol C1
12 – 3 to +3 – 6 to – 2
15 – 4 to +2 – 12 to – 4
25 – 6 to +3 – 16 to – 6
35 – 8 to +4 – 22 to – 8
45 – 10 to +5 – 25 to – 10
65 – 14 to +7 – 32 to – 14

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
20 – 5 to +5 – 15 to – 5 – 25 to – 15
25 – 5 to +5 – 15 to – 5 – 25 to – 15
30 – 5 to +5 – 15 to – 5 – 25 to – 15
40 – 8 to +8 – 22 to – 8 – 36 to – 22
50 – 8 to +8 – 22 to – 8 – 36 to – 22
70 – 10 to +10 – 26 to – 10 – 42 to – 26

Indication 
symbol Normal Light preload

Model No. No Symbol C1
15 – 4 to +2 – 12 to – 4
20 – 5 to +2 – 14 to – 5
25 – 6 to +3 – 16 to – 6

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
15 – 0.5 to 0 – 1 to – 0.5 – 2 to – 1
20 – 0.8 to 0 – 2 to – 0.8 – 3 to – 2
25 – 2 to – 1 – 3 to – 2 – 4 to – 3
30 – 2 to – 1 – 3 to – 2 – 4 to – 3
35 – 2 to – 1 – 3 to – 2 – 5 to – 3
45 – 2 to – 1 – 3 to – 2 – 5 to – 3
55 – 2 to – 1 – 4 to – 2 – 6 to – 4
65 – 3 to – 1 – 5 to – 3 – 8 to – 5

Indication 
symbol Normal Light 

preload
Medium 
preload

Model No. No Symbol C1 C0
70 – 2 to – 1 – 3 to – 2 – 5 to – 3
85 – 2 to – 1 – 4 to – 2 – 6 to – 4

100 – 3 to – 1 – 5 to – 3 – 8 to – 5
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Determining the Accuracy
Accuracy Standards

Accuracy of the LM Guide is specified in terms of running parallelism, dimensional tolerance for
height and width, and height and width difference between a pair when 2 or more LM blocks are used
on one rail or when 2 or more rails are mounted on the same plane.
For details, see “Accuracy Standard for Each Model” on A-118 to A-128.

[Running of Parallelism]
It refers to the tolerance for parallelism between the LM block and the LM rail reference surface when
the LM block travels the whole length of the LM rail with the LM rail secured on the reference refer-
ence surface using bolts.

Fig.16 Running of Parallelism

[Difference in Height M]
Indicates a difference between the minimum and maximum values of height (M) of each of the LM
blocks used on the same plane in combination.

[Difference in Width W2]
Indicates a difference between the minimum and maximum values of the width (W2) between each of
the LM blocks, mounted on one LM rail in combination, and the LM rail.
Note1) When 2 or more rails are used on the same plane in parallel, only the width (W2) tolerance and the difference on the

master rail apply. The master LM rail is imprinted with "KB" (except for normal grade products) following the serial num-
ber.

Fig.17 Master LM Rail

Note2) Accuracy measurements each represent the average value of the central point or the central area of the LM block.
Note3) The LM rail is smoothly curved so that the required accuracy is easily achieved by pressing the rail to the reference sur-

face of the machine. 
If it is mounted on a less rigid base such as an aluminum base, the curve of the rail will affect the accuracy of the
machine. Therefore, it is necessary to define straightness of the rail in advance.

Master side symbol

Serial number
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Guidelines for Accuracy Grades by Machine Type

Table14 shows guidelines for selecting an accuracy grade of the LM Guide according to the machine
type.

Table14 Guideline for Accuracy Grades by Machine Type

Ct7 : Grade Ct7 Ct5 : Grade Ct5
Normal : Normal grade
H : High accuracy grade
P : Precision Grade
SP : Super precision grade
UP : Ultra precision grade

Type of machine
Accuracy grades

Ct7 Ct5 Normal H P SP UP

M
ac

hi
ne

 to
ol

Machining center ¸ ¸

Lathe ¸ ¸

Milling machine ¸ ¸

Boring machine ¸ ¸

Jig borer ¸ ¸

Grinding machine ¸ ¸

Electric discharge machine ¸ ¸ ¸

Punching press ¸ ¸

Laser beam machine ¸ ¸ ¸

Woodworking machine ¸ ¸ ¸ ¸ ¸

NC drilling machine ¸ ¸

Tapping center ¸ ¸

Palette changer ¸

ATC ¸ ¸ ¸

Wire cutting machine ¸ ¸

Dressing machine ¸ ¸

In
du

st
ria

l 
ro

bo
t Cartesian coordinate ¸ ¸ ¸

Cylindrical coordinate ¸ ¸

Se
m

ic
on

du
ct

or
 

m
an

uf
ac

tu
rin

g 
eq

ui
pm

en
t

Wire bonding machine ¸ ¸

Prober ¸ ¸

Electronic component inserter ¸ ¸

Printed circuit board drilling
machine ¸ ¸ ¸

O
th

er
 e

qu
ip

m
en

t

Injection molding machine ¸ ¸

3D measuring instrument ¸ ¸

Office equipment ¸ ¸ ¸ ¸

Conveyance system ¸ ¸ ¸ ¸

XY table ¸ ¸ ¸

Coating machine ¸ ¸ ¸ ¸

Welding machine ¸ ¸ ¸ ¸

Medical equipment ¸ ¸

Digitizer ¸ ¸ ¸

Inspection equipment ¸ ¸ ¸
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Accuracy Standard for Each Model

¸ Accuracies of models XSHS, SSR, SNR/SNS, SHW, HSR, SR, NR/NRS, HRW, NSR-TBC, HSR-
M1, SR-M1 HSR-M2, SRG and SRN are categorized into Ct7 grade (Ct7), Ct5 grade (Ct5), Normal
grade (no symbol), High accuracy grade (H), Precision grade (P), Super precision grade (SP) and
Ultra precision grade (UP) by model numbers, as indicated in  Table16 on  A-119.

Fig.18

Table15 LM Rail Length and Running Parallelism by Accuracy Standard Unit: μm

Note) Ct7 and Ct5 class are only applicable for model HSR.

LM rail length (mm) Running Parallelism Values

Above Or less Grade 
Ct7

Grade 
Ct5

Normal 
grade

High-
accuracy 

grade
Precision 

grade
Super 

precision 
grade

Ultra preci-
sion grade

— 50 6 6 5 3 2 1.5 1
50 80 6 6 5 3 2 1.5 1
80 125 6 6 5 3 2 1.5 1

125 200 7 6 5 3.5 2 1.5 1
200 250 9.5 6.5 6 4 2.5 1.5 1
250 315 11 7.5 7 4.5 3 1.5 1
315 400 13 8.5 8 5 3.5 2 1.5
400 500 16 11 9 6 4.5 2.5 1.5
500 630 18 13 11 7 5 3 2
630 800 20 15 12 8.5 6 3.5 2
800 1000 23 16 13 9 6.5 4 2.5

1000 1250 26 18 15 11 7.5 4.5 3
1250 1600 28 20 16 12 8 5 4
1600 2000 31 23 18 13 8.5 5.5 4.5
2000 2500 34 25 20 14 9.5 6 5
2500 3150 36 27 21 16 11 6.5 5.5
3150 4000 40 29 23 17 12 7.5 6
4000 5000 41 30 24 18 13 8.5 6.5

B

M

W2

C

D

A
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Table16 Accuracy Standards for Models SHS, SSR, SNR/SNS, SHW, HSR, SR, NR/NRS, 
HRW, NSR-TBC, HSR-M1, SR-M1, HSR-M2, SRG, and SRN.

Unit: mm

Note) XFor models SRG and SRN, only precision or higher grades apply. (Ct7 grade, Ct5 grade, normal grade and high accu-
racy grade are not available.)

Note) Ct7 and Ct5 class are only applicable for model HSR.

Model 
No.

Accuracy standards Grade 
Ct7

Grade 
Ct5

Normal 
grade

High-
accuracy 

grade
Precision 

grade
Super 

precision 
grade

Ultra 
precision 

grade

Item Ct7 Ct5 No Sym-
bol H P SP UP

8
10
12
14

 Dimensional tolerance in height M — — ±0.07 ±0.03 ±0.015 ±0.007 —
 Difference in height M — — 0.015 0.007 0.005 0.003 —
 Dimensional tolerance in width W2 — — ±0.04 ±0.02 ±0.01 ±0.007 —
 Difference in width W2 — — 0.02 0.01 0.006 0.004 —
 Running parallelism of surface C 
 against surface A ΔC (as shown in A-118 Table15)

 Running parallelism of surface D 
 against surface B ΔD (as shown in A-118 Table15)

15
17
20
21

 Dimensional tolerance in height M ±0.12 ±0.12 ±0.07 ±0.03 0
– 0.03

0
– 0.015

0
– 0.008

 Difference in height M 0.025 0.025 0.02 0.01 0.006 0.004 0.003

 Dimensional tolerance in width W2 ±0.12 ±0.12 ±0.06 ±0.03 0
– 0.02

0
– 0.015

0
– 0.008

 Difference in width W2 0.025 0.025 0.02 0.01 0.006 0.004 0.003
 Running parallelism of surface C 
 against surface A ΔC (as shown in A-118 Table15)

 Running parallelism of surface D 
 against surface B ΔD (as shown in A-118 Table15)

25
27
30
35

 Dimensional tolerance in height M ±0.12 ±0.12 ±0.08 ±0.04 0
– 0.04

0
– 0.02

0
– 0.01

 Difference in height M 0.025 0.025 0.02 0.015 0.007 0.005 0.003

 Dimensional tolerance in width W2 ±0.12 ±0.12 ±0.07 ±0.03 0
– 0.03

0
– 0.015

0
– 0.01

 Difference in width W2 0.035 0.035 0.025 0.015 0.007 0.005 0.003
 Running parallelism of surface C 
 against surface A ΔC (as shown in A-118 Table15)

 Running parallelism of surface D 
 against surface B ΔD (as shown in A-118 Table15)

40
45
50
55
60

 Dimensional tolerance in height M — — ±0.08 ±0.04 0
– 0.05

0
– 0.03

0
– 0.015

 Difference in height M — — 0.025 0.015 0.007 0.005 0.003

 Dimensional tolerance in width W2 — — ±0.07 ±0.04 0
– 0.04

0
– 0.025

0
– 0.015

 Difference in width W2 — — 0.03 0.015 0.007 0.005 0.003
 Running parallelism of surface C 
 against surface A ΔC (as shown in A-118 Table15)

 Running parallelism of surface D 
 against surface B ΔD (as shown in A-118 Table15)

65
70
75
85

100
120
150

 Dimensional tolerance in height M — — ±0.08 ±0.04 0
– 0.05

0
– 0.04

0
– 0.03

 Difference in height M — — 0.03 0.02 0.01 0.007 0.005

 Dimensional tolerance in width W2 — — ±0.08 ±0.04 0
– 0.05

0
– 0.04

0
– 0.03

 Difference in width W2 — — 0.03 0.02 0.01 0.007 0.005
 Running parallelism of surface C 
 against surface A ΔC (as shown in A-118 Fig.18)

 Running parallelism of surface D 
 against surface B ΔD (as shown in A-118 Fig.18)
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¸ Accuracies of model HMG are defined by model number as indicated in Table17.

Fig.19

Table17 Model HMG Accuracy Standard
Unit: mm

Table18 LM Rail Length and Running Parallelism by Accuracy Standard
Unit: μm

W2
B

D
C

A

M

Model 
No.

Accuracy Standards Normal grade
Item No symbol

15

Dimensional tolerance 
in height M ±0.1

Difference in height M 0.02
Dimensional tolerance 
in width W2

±0.1

Difference in width W2 0.02
Running parallelism of 
surface C against 
surface A

ΔC
 (as shown in Table18)

Running parallelism of 
surface D against 
surface B

ΔD
 (as shown in Table18)

25
35

Dimensional tolerance 
in height M ±0.1

Difference in height M 0.02
Dimensional tolerance 
in width W2

±0.1

Difference in width W2 0.03
Running parallelism of 
surface C against 
surface A

ΔC
 (as shown in Table18)

Running parallelism of 
surface D against 
surface B

ΔD
 (as shown in Table18)

45
65

Dimensional tolerance 
in height M ±0.1

Difference in height M 0.03
Dimensional tolerance 
in width W2

±0.1

Difference in width W2 0.03
Running parallelism of 
surface C against 
surface A

ΔC
 (as shown in Table18)

Running parallelism of 
surface D against 
surface B

ΔD
 (as shown in Table18)

LM rail length (mm) Running Parallelism Values
Above Or less Normal grade

— 125 30
125 200 37
200 250 40
250 315 44
315 400 49
400 500 53
500 630 58
630 800 64
800 1000 70

1000 1250 77
1250 1600 84
1600 2000 92
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¸ Accuracies of model HCR are categorized into normal and high accuracy grades by model number
as indicated in Table19.

Fig.20

Table19 Accuracy Standard for Model HCR
Unit: mm

Table20 LM Rail Length and Running Parallelism by Accuracy Standard
Unit: μm

¸ Accuracies of model JR are defined by model number as indicated in Table21.

Fig.21

Table21 Accuracy Standard for Model JR
Unit: mm

Table22 LM Rail Length and Running Parallelism by Accuracy Standard
Unit: μm

M

C

A

Model 
No.

Accuracy standards Normal 
grade

High-accuracy 
grade

Item No Symbol H

12
15
25
35

Dimensional 
tolerance in height M ±0.2 ±0.2

Difference in height M 0.05 0.03
Running parallelism of 
surface C against 
surface A

ΔC 
(as shown in Table20)

45
65

Dimensional 
tolerance in height M ±0.2 ±0.2

Difference in height M 0.06 0.04
Running parallelism of 
surface C against 
surface A

ΔC 
(as shown in Table20)

LM rail length (mm) Running Parallelism Values
Above Or less Normal grade High-accuracy 

grade
— 125 30 15

125 200 37 18
200 250 40 20
250 315 44 22
315 400 49 24
400 500 53 26
500 630 58 29
630 800 64 32
800 1000 70 35

1000 1250 77 38
1250 1600 84 42
1600 2000 92 46

Model 
No.

Accuracy standards Normal grade
Item No Symbol

25
35

Difference in height M 0.05
Running parallelism of
surface C against 
surface A

ΔC
(as shown in Table22)

45
55

Difference in height M 0.06
Running parallelism of
surface C against 
surface A

ΔC
(as shown in Table22)

M

C

A

LM rail length (mm) Running Parallelism 
Values

Above Or less Normal grade
— 50 5
50 80 5
80 125 5

125 200 6
200 250 8
250 315 9
315 400 11
400 500 13
500 630 15
630 800 17
800 1000 19

1000 1250 21
1250 1600 23
1600 2000 26
2000 2500 28
2500 3150 30
3150 4000 33
4000 5000 34
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¸ Accuracies of models SCR and CSR are categorized into precision, super precision and ultra pre-
cision grades by model number as indicated in Table23.

Fig.22

Table23 Accuracy Standard for Models SCR and CSR
Unit: mm

Table24 LM Rail Length and Running Parallelism by Accuracy Standard
Unit: μm

CDF

BA

M

E

Model 
No.

Accuracy standards Precision 
grade

Super 
precision 

grade

Ultra 
precision 

grade
Item P SP UP

15
20

Difference in height M 0.01 0.007 0.005
Perpendicularity of surface 
D against surface B 0.005 0.004 0.003

Running parallelism of 
surface E against surface B

ΔC 
(as shown in Table24)

Running parallelism of 
surface F against surface D

ΔD 
(as shown in Table24)

25

Difference in height M 0.01 0.007 0.005
Perpendicularity of surface 
D against surface B 0.008 0.006 0.004

Running parallelism of 
surface E against surface B

ΔC 
(as shown in Table24)

Running parallelism of 
surface F against surface D

ΔD 
(as shown in Table24)

30
35

Difference in height M 0.01 0.007 0.005
Perpendicularity of surface 
D against surface B 0.01 0.007 0.005

Running parallelism of 
surface E against surface B

ΔC 
(as shown in Table24)

Running parallelism of 
surface F against surface D

ΔD 
(as shown in Table24)

45

Difference in height M 0.012 0.008 0.006
Perpendicularity of surface 
D against surface B 0.012 0.008 0.006

Running parallelism of 
surface E against surface B

ΔC 
(as shown in Table24)

Running parallelism of 
surface F against surface D

ΔD 
(as shown in Table24)

65

Difference in height M 0.018 0.012 0.009
Perpendicularity of surface 
D against surface B 0.018 0.012 0.009

Running parallelism of 
surface E against surface B

ΔC 
(as shown in Table24)

Running parallelism of 
surface F against surface D

ΔD 
(as shown in Table24)

LM rail length (mm) Running Parallelism Values

Above Or less Precision 
grade

Super 
precision 

grade

Ultra 
precision 

grade
— 50 2 1.5 1
50 80 2 1.5 1
80 125 2 1.5 1
125 200 2 1.5 1
200 250 2.5 1.5 1
250 315 3 1.5 1
315 400 3.5 2 1.5
400 500 4.5 2.5 1.5
500 630 5 3 2
630 800 6 3.5 2
800 1000 6.5 4 2.5

1000 1250 7.5 4.5 3
1250 1600 8 5 4
1600 2000 8.5 5.5 4.5
2000 2500 9.5 6 5
2500 3150 11 6.5 5.5
3150 4000 12 7.5 6
4000 5000 13 8.5 6.5
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¸ Accuracies of model HR are categorized into normal, high accuracy, precision, super precision and
ultra precision grades as indicated in Table25.

Fig.23

Table25 Accuracy Standard for Model HR Unit: mm

Note1) Difference in height M applies to a set of LM Guides used on the same plane.
Note2) Difference in total width W0 applies to LM blocks used in combination on one LM rail.
Note3) Dimensional tolerance and difference in total width W0 for precision and higher grades apply only to the master-rail side

among a set of LM Guides. The master rail is imprinted with "KB" following a serial number.

Table26 LM Rail Length and Running Parallelism by Accuracy Standard Unit: μm

Accuracy standards Normal 
grade

High-
accuracy 

grade
Precision 

grade
Super 

precision 
grade

Ultra 
precision 

grade
Item No Symbol H P SP UP

Dimensional tolerance in height M ±0.1 ±0.05 ±0.025 ±0.015 ±0.01

Difference in height M Note 1) 0.03 0.02 0.01 0.005 0.003

Dimensional tolerance for total width W0 ±0.1 ±0.05

Difference in total width W0Note 2) 0.03 0.015 0.01 0.005 0.003

Parallelism of the raceway against surfaces
A and B ΔC (as shown in Table26)

LM rail length (mm) Running Parallelism Values

Above Or less Normal grade High-accuracy 
grade Precision grade Super precision 

grade
Ultra precision 

grade
— 50 5 3 2 1.5 1
50 80 5 3 2 1.5 1
80 125 5 3 2 1.5 1

125 200 5 3.5 2 1.5 1
200 250 6 4 2.5 1.5 1
250 315 7 4.5 3 1.5 1
315 400 8 5 3.5 2 1.5
400 500 9 6 4.5 2.5 1.5
500 630 11 7 5 3 2
630 800 12 8.5 6 3.5 2
800 1000 13 9 6.5 4 2.5
1000 1250 15 11 7.5 4.5 3
1250 1600 16 12 8 5 4
1600 2000 18 13 8.5 5.5 4.5
2000 2500 20 14 9.5 6 5
2500 3150 21 16 11 6.5 5.5
3150 4000 23 17 12 7.5 6
4000 5000 24 18 13 8.5 6.5

W0

B

A

M
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¸ Accuracies of model GSR are categorized into normal, high accuracy and precision grades by
model number as indicated in Table27.

Fig.24

Table27 Accuracy Standard for Model GSR
Unit: mm

Table28 LM Rail Length and Running Parallelism by Accuracy Standard
Unit: μm

M

C

D

B
A

Model 
No.

Accuracy standards Normal 
grade

High-
accuracy 

grade
Precision 

grade

Item No 
Symbol H P

15
20

Dimensional tolerance in 
height M ±0.02

Running parallelism of 
surface C against sur-
face A

ΔC 
(as shown in Table28)

Running parallelism of 
surface D against sur-
face B

ΔD 
(as shown in Table28)

25
30
35

Dimensional tolerance in 
height M ±0.03

Running parallelism of 
surface C against 
surface A

ΔC 
(as shown in Table28)

Running parallelism of 
surface D against 
surface B

ΔD 
(as shown in Table28)

LM rail length (mm) Running Parallelism Values

Above Or less Normal 
grade

High-
accuracy 

grade
Precision 

grade

— 50 5 3 2
50 80 5 3 2
80 125 5 3 2
125 200 5 3.5 2
200 250 6 4 2.5
250 315 7 4.5 3
315 400 8 5 3.5
400 500 9 6 4.5
500 630 11 7 5
630 800 12 8.5 6
800 1000 13 9 6.5

1000 1250 15 11 7.5
1250 1600 16 12 8
1600 2000 18 13 8.5
2000 2500 20 14 9.5
2500 3150 21 16 11
3150 4000 23 17 12
4000 5000 24 18 13
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¸ Accuracies of model GSR-R are categorized into normal and high accuracy grades by model num-
ber as indicated in Table29.

Fig.25

Table29 Accuracy Standard for GSR-R
Unit: mm

Table30 LM Rail Length and Running Parallelism by Accuracy Standard
Unit: μm

M

C

D

B
A

Model 
No.

Accuracy standards Normal grade High-accuracy 
grade

Item No 
Symbol H

25
30
35

Dimensional 
tolerance in height M ±0.03

Running parallelism 
of surface C against 
surface A

ΔC 
(as shown in Table30)

Running parallelism 
of surface D against 
surface B

ΔD 
(as shown in Table30)

LM rail length (mm) Running Parallelism Values

Above Or less Normal 
grade

High-accuracy 
grade

— 50 5 3
50 80 5 3
80 125 5 3

125 200 5 3.5
200 250 6 4
250 315 7 4.5
315 400 8 5
400 500 9 6
500 630 11 7
630 800 12 8.5
800 1000 13 9

1000 1250 15 11
1250 1600 16 12
1600 2000 18 13
2000 2500 20 14
2500 3150 21 16
3150 4000 23 17
4000 5000 24 18
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¸ Accuracies of models SRS, RSR, RSR-M1, RSR-W, RSR-Z, RSR-WZ, RSH and RSH-Z are cate-
gorized into normal, high accuracy and precision grades by model number as indicated in Table31.

Fig.26

Table31 Accuracy Standards for Models SRS, RSR, RSR-
M1, RSR-W, RSR-Z, RSR-WZ, RSH and RSH-Z

Unit: mm

Table32 LM Rail Length and Running Parallelism for Models 
RSR3 and 5 by Accuracy Standard

Unit: μm

Table33 LM Rail Length and Running Parallelism for Models 
SRS, RSR7 to 25, and RSH by Accuracy Standard

Unit: μm

Model 
No.

Accuracy 
standards

Normal 
grade

High-
accuracy 

grade
Precision 

grade

Item No 
Symbol H P

3
5

Dimensional tolerance 
in height M ±0.03 — ±0.015
Difference in height M 0.015 — 0.005
Dimensional tolerance 
in width W2

±0.03 — ±0.015
Difference in width W2 0.015 — 0.005
Running parallelism of 
surface C against 
surface A

ΔC (as shown in Table32)

Running parallelism of 
surface D against 
surface B

ΔD (as shown in Table32)

7
9

12
14
15
20
25

Dimensional tolerance 
in height M ±0.04 ±0.02 ±0.01
Difference in height M 0.03 0.015 0.007
Dimensional tolerance 
in width W2

±0.04 ±0.025 ±0.015
Difference in width W2 0.03 0.02 0.01
Running parallelism of 
surface C against sur-
face A

ΔC (as shown in Table33)

Running parallelism of 
surface D against 
surface B

ΔD (as shown in Table33)

LM rail length (mm) Running Parallelism Values

Above Or less Normal grade Precision 
grade

— 25 2.5 1.5
25 50 3.5 2
50 100 5.5 3

100 150 7 4
150 200 8.4 5

D

BA
W2

M

C

LM rail length (mm) Running Parallelism Values

Above Or less Normal 
grade

High-
accuracy 

grade
Precision 

grade

— 40 8 4 1
40 70 10 4 1
70 100 11 4 2

100 130 12 5 2
130 160 13 6 2
160 190 14 7 2
190 220 15 7 3
220 250 16 8 3
250 280 17 8 3
280 310 17 9 3
310 340 18 9 3
340 370 18 10 3
370 400 19 10 3
400 430 20 11 4
430 460 20 12 4
460 490 21 12 4
490 520 21 12 4
520 550 22 12 4
550 580 22 13 4
580 610 22 13 4
610 640 22 13 4
640 670 23 13 4
670 700 23 13 5
700 730 23 14 5
730 760 23 14 5
760 790 23 14 5
790 820 23 14 5
820 850 24 14 5
850 880 24 15 5
880 910 24 15 5
910 940 24 15 5
940 970 24 15 5
970 1000 25 16 5

1000 1030 25 16 5
1030 1060 25 16 6
1060 1090 25 16 6
1090 1120 25 16 6
1120 1150 25 16 6
1150 1180 26 17 6
1180 1210 26 17 6
1210 1240 26 17 6
1240 1270 26 17 6
1270 1300 26 17 6
1300 1330 26 17 6
1330 1360 27 18 6
1360 1390 27 18 6
1390 1420 27 18 6
1420 1450 27 18 7
1450 1480 27 18 7
1480 1510 27 18 7
1510 1540 28 19 7
1540 1570 28 19 7
1570 1600 28 19 7
A-126



Point of Selection
 Determining the Accuracy

LM
 G

uide
¸ Accuracies of model MX are categorized into normal and precision grades by model number as
indicated in Table34.

Fig.27

Table34 Accuracy Standard for Model MX
Unit: mm

Table35 LM Rail Length and Running Parallelism for Model 
MX5 by Accuracy Standard

Unit: μm

Table36 LM Rail Length and Running Parallelism for Model 
MX7 by Accuracy Standard

Unit: μm

C

DF

M
A

B

E

Model
No.

Accuracy standards Normal 
grade

Precision 
grade

Item No 
Symbol P

5

Difference in height M 0.015 0.005
Perpendicularity of 
surface D against 
surface B

0.003 0.002

Running parallelism 
of surface E against 
surface B

ΔC 
(as shown in Table35)

Running parallelism 
of surface F against 
surface D

ΔD 
(as shown in Table35)

7

Difference in height M 0.03 0.007
Perpendicularity of 
surface D against 
surface B

0.01 0.005

Running parallelism 
of surface E against 
surface B

ΔC 
(as shown in Table36)

Running parallelism 
of surface F against 
surface D

ΔD 
(as shown in Table36)

LM rail length (mm) Running Parallelism Values

Above Or less Normal grade Precision 
grade

— 25 2.5 1.5
25 50 3.5 2
50 100 5.5 3

100 150 7 4
150 200 8.4 5

LM rail length (mm) Running Parallelism Values

Above Or less Normal 
grade

Precision 
grade

— 40 8 1

40 70 10 1

70 100 11 2

100 130 12 2

130 160 13 2

160 190 14 2

190 220 15 3

220 250 16 3

250 280 17 3

280 310 17 3

310 340 18 3

340 370 18 3

370 400 19 3

400 430 20 4

430 460 20 4

460 500 21 4
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¸ Accuracies of model SRW are categorized into precision, super precision and ultra precision
grades by model number as indicated in Table37.

Fig.28

Table37 Accuracy Standard for Model SRW
Unit: mm

Table38 LM Rail Length and Running Parallelism by Accuracy Standard
Unit: μm

D

C

M

A

B

W2

Model 
No.

Accuracy 
standards

Precision 
grade

Super 
precision 

grade

Ultra 
precision 

grade

Item P SP UP

70
85

Dimensional tolerance 
in height M

0
– 0.05

0
– 0.03

0
– 0.015

Difference in height M 0.007 0.005 0.003

Dimensional tolerance 
in width W2

0
– 0.04

0
– 0.025

0
– 0.015

Difference in width W2 0.007 0.005 0.003
Running parallelism of 
surface C against 
surface A

ΔC 
(as shown in Table38)

Running parallelism of 
surface D against 
surface B

ΔD 
(as shown in Table38)

100

Dimensional tolerance 
in height M

0
– 0.05

0
– 0.04

0
– 0.03

Difference in height M 0.01 0.007 0.005

Dimensional tolerance 
in width W2

0
– 0.05

0
– 0.04

0
– 0.03

Difference in width W2 0.01 0.007 0.005
Running parallelism of 
surface C against 
surface A

ΔC 
(as shown in Table38)

Running parallelism of 
surface D against 
surface B

ΔD 
(as shown in Table38)

LM rail length (mm) Running Parallelism Values

Above Or less Precision 
grade

Super 
precision 

grade

Ultra 
precision 

grade
— 50 2 1.5 1
50 80 2 1.5 1
80 125 2 1.5 1

125 200 2 1.5 1
200 250 2.5 1.5 1
250 315 3 1.5 1
315 400 3.5 2 1.5
400 500 4.5 2.5 1.5
500 630 5 3 2
630 800 6 3.5 2
800 1000 6.5 4 2.5

1000 1250 7.5 4.5 3
1250 1600 8 5 4
1600 2000 8.5 5.5 4.5
2000 2500 9.5 6 5
2500 3000 11 6.5 5.5
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Features of Each Model
 Cross LM Guide Model SCR

LM
 G

uide
Structure and Features

Balls roll in four rows of raceways precision-ground on an LM rail and an LM block, and ball cages
and endplates incorporated in the LM block allow the balls to circulate.
This model is an integral type of Caged Ball LM Guide that squares an internal structure similar to
model SHS, which has a proven track record and is highly reliable, with another and uses two LM
rails in combination. Since an orthogonal LM system can be achieved with model SCR alone, a con-
ventionally required saddle is no longer necessary, the structure for X-Y motion can be simplified and
the whole system can be downsized.

[4-way Equal Load]
Each row of balls is placed at a contact angle of 45°  so that the rated loads applied to the LM block
are uniform in the four directions (radial, reverse radial and lateral directions), enabling the LM Guide
to be used in all orientations and in extensive applications.

[High Rigidity]
Since balls are arranged in four rows in a well-balanced manner, this model is stiff against a moment,
and smooth straight motion is ensured even a preload is applied to increase the rigidity.
Since the rigidity of the LM block is higher than that of a combination of two LM blocks of the conven-
tional type secured together back-to-back with bolts, this model is optimal for building an X-Y table
that requires a high rigidity.

[Compact]
This model is an integral type of Caged Ball LM Guide that squares an internal structure similar to
model SHS, which has a proven track record and is highly reliable, with another and uses two LM
rails in combination. Since an orthogonal LM Guide can be achieved with model SCR alone, a con-
ventionally required saddle is no longer necessary, the structure for X-Y motion can be simplified and
the whole system can be downsized.
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Types and Features

Model SCR Specification Table⇒B-56
This model is a standard type.

Inner saddle

Ball screw mounting 
location on the Y axis

Ball screw mounting location
on the X axis

Drawing of Using an Inner Saddle
Model SCR can easily be assembled and 
adjusted by using an inner saddle to link four 
LM blocks together. When installed on an 
inner saddle, model SCR achieves a highly 
accurate X-Y guide and high rigidity moment 
in the yawing direction           (as indicated by 
the arrow in the figure).
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Features of Each Model
 Cross LM Guide Model SCR

LM
 G

uide
Rated Loads in All Directions

Model SCR is capable of receiving loads in four
directions: radial, reverse radial and lateral
directions.
The basic load ratings are defined with a LM rail
and a LM block, and uniform in the four direc-
tions (radial, reverse radial and lateral direc-
tions). Their actual values are provided in the
specification table for SCR.

Fig.1

Equivalent Load

When the LM block of model SCR receives loads in all directions simultaneously, the equivalent load
is obtained from the equation below.

PE : Equivalent load (N)
: Radial direction
: Reverse radial direction
: Lateral direction

PR : Radial load (N)
PL : Reverse radial load (N)
PT : Lateral load (N)

Service Life

For details,see A-100.

Radial Clearance Standard

For details,see A-113.

Accuracy Standards

For details,see A-122.

Shoulder Height of the Mounting Base and the Corner Radius

For details,see A-327.

Latera
directio

Lateral
direction

Radial directionReverse radial direction

PTPT

PRPL

PTPLPRPE
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Global Standard Size Model HSR

Global Standard Size LM Guide Model HSR

00

Structure and Features uuu A-171
Types uuu A-172
Rated Loads in All Directions uuu A-176
Equivalent Load uuu A-176
Service Life uuu A-100
Radial Clearance Standard uuu A-114
Accuracy Standards uuu A-119
Shoulder Height of the Mounting Base and the Corner Radius uuu A-328
Error Allowance in the Parallelism between Two Rails uuu A-333
Error Allowance in Vertical Level between Two Rails uuu A-336
Dimensional Drawing, Dimensional Table, Example of Model Number Coding uuu   B-62
Standard Length and Maximum Length of the LM Rail uuu   B-82
Tapped-hole LM Rail Type of Model HSR uuu   B-83

LM Guide
Global Standard Size Model HSR

HSR

Inner seal (Optional)

Side seal

Retainer plate

Endplate

End seal

Retainer plate

LM block

Ball

LM rail
Grease nipple

Cross section

45°

45°
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Features of Each Model
 Global Standard Size Model HSR

LM
 G

uide
Structure and Features

Balls roll in four rows of raceways precision-ground on an LM rail and an LM block, and endplates
incorporated in the LM block allow the balls to circulate.
Since retainer plates hold the balls, they do not fall off even if the LM rail is pulled out (except models
HSR 8, 10 and 12).
Each row of balls is placed at a contact angle of 45°  so that the rated loads applied to the LM block
are uniform in the four directions (radial, reverse radial and lateral directions), enabling the LM Guide
to be used in all orientations. In addition, the LM block can receive a well-balanced preload, increas-
ing the rigidity in the four directions while maintaining a constant, low friction coefficient. With the low
sectional height and the high rigidity design of the LM block, this model achieves highly accurate and
stable straight motion.

[4-way Equal Load Type]
Each row of balls is placed at a contact angle of 45°  so that the rated loads applied to the LM block
are uniform in the four directions (radial, reverse radial and lateral directions), enabling the LM Guide
to be used in all orientations and in extensive applications.

[High Rigidity Type]
Since balls are arranged in four rows in a well-balanced manner, a large preload can be applied and
the rigidity in four directions can easily be increased.

[Self-adjustment Capability]
The self-adjustment capability through front-to-front configuration of THK's unique circular-arc
grooves (DF set) enables a mounting error to be absorbed even under a preload, thus to achieve
highly accurate, smooth straight motion.

[High Durability]
Even under a preload or excessive biased load, differential slip of balls does not occur. As a result,
smooth motion, high wear resistance, and long-term maintenance of accuracy are achieved.

[Stainless Steel Type also Available]
A special type which LM block, LM rail and balls are made of stainless steel is also available.
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Types

Model HSR-A Specification Table⇒B-62
The flange of its LM block has tapped holes.

Model HSR-B Specification Table⇒B-64
The flange of the LM block has through holes.
Used in places where the table cannot have
through holes for mounting bolts.

Model HSR-R Grade Ct Specification Table⇒B-66
The flange of its LM block has tapped holes.
Can be mounted from the top or the bottom.

Model HSR-R Specification Table⇒B-70
Having a smaller LM block width (W) and
tapped holes, this model is optimal for compact
design.
Low-priced LM rails and LM blocks are individu-
ally stocked. We also have Ct grade model
HSR-R available with a short delivery time.
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Features of Each Model
 Global Standard Size Model HSR

LM
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Model HSR-YR Specification Table⇒B-74
When using two units of LM Guide facing each
other, the previous model required much time in
machining the table and had difficulty achieving
the desired accuracy and adjusting the clear-
ance. Since model HSR-YR has tapped holes
on the side of the LM block, a simpler structure
is gained and reduced man-hour and increase in
accuracy can be achieved.

Fig.1 Conventional Structure Fig.2 Mounting Structure for Model HSR-YR

Model HSR-LA Specification Table⇒B-62
The LM block has the same cross-sectional
shape as model HSR-A, but has a longer overall
LM block length (L) and a greater rated load.

Model HSR-LB Specification Table⇒B-64
The LM block has the same cross-sectional
shape as model HSR-B, but has a longer overall
LM block length (L) and a greater rated load.
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Model HSR-LR Specification Table⇒B-70
The LM block has the same cross-sectional
shape as model HSR-R, but has a longer overall
LM block length (L) and a greater rated load.

Model HSR-CA Specification Table⇒B-76
Has six tapped holes on the LM block.

Model HSR-CB Specification Table⇒B-78
The LM block has six through holes. Used in
places where the table cannot have through
holes for mounting bolts.
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Features of Each Model
 Global Standard Size Model HSR

LM
 G

uide
Model HSR-HA Specification Table⇒B-76
The LM block has the same cross-sectional
shape as model HSR-CA, but has a longer over-
all LM block length (L) and a greater rated load.

Model HSR-HB Specification Table⇒B-78
The LM block has the same cross sectional
shape as model HSR-CB, but has a longer over-
all LM block length (L) and a greater rated load.

Models HSR 100/120/150 HA/HB/HR Specification Table⇒B-80
Large types of model HSR that can be used in
large-scale machine tools and building struc-
tures.
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Rated Loads in All Directions

The basic load ratings are uniform in the four directions (radial, reverse radial and lateral directions),
and their actual values are provided in the specification table for HSR.

Fig.3 Model HSR Fig.4 Model HSR-YR

Equivalent Load

When the LM block of model HSR receives loads in the reverse radial and lateral directions simulta-
neously, the equivalent load is obtained from the equation below.

PE : Equivalent load (N)
: Radial direction
: Reverse radial direction
: Lateral direction

PR : Radial load (N)
PL : Reverse radial load (N)
PT : Lateral load (N)

PL

PT PT

PR PR

PT

PL

PTPLPRPE
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Features of Each Model
 Global Standard Size Model HSR

LM
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Service Life

For details,see A-100.

Radial Clearance Standard

For details,see A-114.

Accuracy Standards

For details,see A-119.

Shoulder Height of the Mounting Base and the Corner Radius

For details,see A-328.

Error Allowance in the Parallelism between Two Rails

For details,see A-333.

Error Allowance in Vertical Level between Two Rails

For details,see A-336.
A-177



Radial Type Model SR

Radial Type LM Guide Model SR
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Structure and Features uuu A-179
Types and Features uuu A-180
Characteristics of Model SR uuu A-182
Rated Loads in All Directions uuu A-184
Equivalent Load uuu A-184
Service Life uuu A-100
Radial Clearance Standard uuu A-114
Accuracy Standards uuu A-119
Shoulder Height of the Mounting Base and the Corner Radius uuu A-326
Error Allowance in the Parallelism between Two Rails uuu A-333
Error Allowance in Vertical Level between Two Rails uuu A-336
Dimensional Drawing, Dimensional Table, Example of Model Number Coding uuu   B-86
Standard Length and Maximum Length of the LM Rail uuu   B-90
Tapped-hole LM Rail Type of Model SR uuu   B-91

LM Guide
Radial Type Model SR

SR

Ball

Retainer plate

Side seal (Optional)

Endplate

End seal

LM block

LM rail

Grease nipple

Cross section

90°

30°
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Features of Each Model
 Radial Type Model SR

LM
 G

uide
Structure and Features

Balls roll in four rows of raceways precision-ground on an LM rail and an LM block, and endplates
incorporated in the LM block allow the balls to circulate. Since a retainer plate holds the balls, they
will not fall off even if the LM block is removed from the LM rail. With the low sectional height and the
high rigidity design of the LM block, this model achieves highly accurate and stable straight motion.

[Compact, Heavy Load]
Since it is a compact designed model that has a low sectional height and a ball contact structure rigid
in the radial direction, this model is optimal for horizontal guide units.

[Mounting accuracy can easily be achieved]
Since this model is a self-adjusting type capable of easily absorbing an accuracy error in parallelism
and level between two rails, highly accurate and smooth motion can be achieved.

[Low Noise]
The endplate installed at each end of the LM block is designed to ensure the smooth and low-noise
circulation of the balls at the turning areas.

[High Durability]
Even under a preload or excessive biased load, differential slip of balls is minimal. As a result, high
wear resistance and long-term maintenance of accuracy are achieved.

[Stainless Steel Type also Available]
A special type which LM block, LM rail and balls are made of stainless steel is also available.
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Types and Features

Model SR-W Specification Table⇒B-86
With this type, the LM block has a smaller width
(W) and tapped holes.

Model SR-TB Specification Table⇒B-88
The LM block has the same height as model
SR-W and can be mounted from the bottom.

Model SR-V Specification Table⇒B-86
A space-saving type whose LM block has the
same cross-sectional shape as model SR-W,
but has a smaller overall LM block length (L).
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Features of Each Model
 Radial Type Model SR

LM
 G

uide
Model SR-SB Specification Table⇒B-88
A space-saving type whose LM block has the
same cross-sectional shape as model SR-TB,
but has a smaller overall LM block length (L).
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Characteristics of Model SR

When compared to models having a contact angle of 45° , model SR shows excellent characteristics
as indicated below. Using these characteristics, you can design and manufacture highly accurate
and highly rigid machines or equipment.

Difference in Rated Load and Service Life

Since SR has a contact angle of 90° , its rated load and service life are different from those with a contact angle
of 45° . When comparing model SR with a model that has a contact angle of 45°  and when the same radial load
is applied to the two models with the same ball diameter as shown in the figure below, the load applied to SR is
70% of the other model. As a result, the service life of SR is more than twice that of the other model.

Fig.1

Difference in Accuracy

If a machining error (grinding error) occurs in the LM rail or LM block, it will affect the running accuracy. Assum-
ing that there is a machining error of Δ  on the raceway, it results in an error in the radial direction, and the error
with the contact angle of 45°  (model HSR) is 1.4 times greater than that of the contact angle of 90°  (model SR).
As for the machining error resulting in horizontal direction error, the error with the contact angle of 45°  is 1.22
times greater than the contact angle of 30°  .

Fig.2 Machining Error and Accuracy
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Features of Each Model
 Radial Type Model SR

LM
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Difference in Rigidity

The 90°  contact angle adopted by model SR has a difference with the 45°  contact angle also in rigidity.
When the same radial load "P" is applied, the displacement in the radial direction with model SR is only 56% of
that with the contact angle of 45° . Accordingly, where high rigidity in the radial direction is required, model SR is
more advantageous. The figure below shows the difference in radial load and displacement.

Fig.3 Deflection under a Radial Load

Fig.4 Radial Load and Deflection

Conclusion

As suggested above, model SR, which has a contact angle of 90°  in the radial direction, is optimal for locations
where the radial load is large, high rigidity is required or high running accuracy in the vertical and horizontal
directions is required.
However, if the reverse radial load, the lateral load or the moment is large, we recommend model HSR, which
has a contact angle of 45°  (4-way equal load).
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Rated Loads in All Directions

Model SR is capable of receiving loads in four
directions: radial, reverse radial and lateral
directions.
The basic load ratings indicate the values in the
radial directions in Fig.5, and their actual values
are provided in the specification table for SR.
The values in the reverse radial and lateral
directions are obtained from Table1 below.

Fig.5

Table1 Rated Loads in All Directions with Model SR

Equivalent Load

When the LM block of model SR receives loads
in the reverse radial and lateral directions simul-
taneously, the equivalent load is obtained from
the equation below.

PE : Equivalent load (N)
: Reverse radial direction
: Lateral direction

PL : Reverse radial load (N)
PT : Lateral load (N)
X, Y : Equivalent factor (see Table2)

Table2 Equivalent Factor of Model SR

Model 
No. Direction

Basic 
dynamic 

load rating

Basic 
static load 

rating

SR
15 to 70

Radial 
direction C C0

Reverse radial 
direction CL=0.62C C0L=0.50C0

Lateral 
directions CT=0.56C C0T=0.43C0

SR
85 to 150

Radial 
direction C C0

Reverse radial 
direction CL=0.78C C0L=0.71C0

Lateral 
directions CT=0.48C C0T=0.35C0

CT

C0T

CT

C0T

CL

C0L C0

C
PL PR

PT PT

Y•PTX•PLPE

Model 
No. PE X Y

SR
15 to 70

Equivalent load in 
reverse radial direction 1 1.155

Equivalent load 
in lateral direction 0.866 1

SR
85 to 150

Equivalent load in 
reverse radial direction 1 2

Equivalent load 
in lateral direction 0.5 1
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Features of Each Model
 Radial Type Model SR
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Service Life

For details,see A-100.

Radial Clearance Standard

For details,see A-114.

Accuracy Standards

For details,see A-119.

Shoulder Height of the Mounting Base and the Corner Radius

For details,see A-326.

Error Allowance in the Parallelism between Two Rails

For details,see A-333.

Error Allowance in Vertical Level between Two Rails

For details,see A-336.
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Ultra-heavy Load Type Models NR/NRS

Ultra-heavy Load Type LM Guide Model NR/NRS
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LM Guide
Ultra-heavy Load Type Models NR/NRS
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Features of Each Model
 Ultra-heavy Load Type Models NR/NRS
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Structure and Features

Balls roll in four rows of raceways precision-ground on an LM rail and an LM block, and endplates
incorporated in the LM block allow the balls to circulate. The raceways are cut into deep grooves that
have a radius closer to that of the balls than in the conventional design, using special equipment and
an extremely precise cutting technique. This design allows high rigidity, high vibration/impact resis-
tance and high damping capacity, all of which are required for machine tools, thus making these
models capable of bearing ultra-heavy loads.

[Improved Damping Capacity]
While the machine tool (equipped with NR or NRS) is not cutting a workpiece during operation, the
LM Guide travels normally and smoothly. While the machine tool is cutting the workpiece, the cutting
force is applied to the LM Guide to increase and the contact area between the balls and the raceway,
allowing an appropriate mixture of rolling and sliding motions to be achieved. Accordingly, the friction
resistance is increased and the damping capacity is improved.
Since the absolute slip during the rolling and sliding motion is insignificant, it causes little wear and
does not affect the service life.

[Highly Rational LM Guide]
The excessively large differential slip occurring in a Gothic-arch groove does not happen with these
models. They smoothly travel and achieve high positioning accuracy during fast feeding. During the
cutting operation, appropriate slip occurs according to the cutting load, the rolling resistance is
increased and the damping capacity is increased. Thus, models NR and NRS are highly rational LM
Guides.

[High Rigidity]
To increase the rigidity of the LM block and the LM rail, which may deteriorate the overall rigidity of
the LM Guide in the reverse radial and lateral directions, THK made full use of FEM to achieve opti-
mal design within the limited dimensional range.
For both the radial type model NR and the 4-way equal load type model NRS, THK offers two types
with the same dimensions and different characteristics. It allows you to select the desired type
according to the application.

[Ultra-heavy Load]
Since the curvature of the raceway is approximated to the ball diameter, the ball contact area under
a load is increased and the LM Guide is capable of receiving an ultra-heavy load.
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Types and Features

Models NR-R/NRS-R Specification Table⇒B-94/B-96
With this type, the LM block has a smaller width
(W) and tapped holes. Used in places where the
space for table width is limited.

Models NR-A/NRS-A Specification Table⇒B-98/B-100
The flange of its LM block has tapped holes.

Models NR-B/NRS-B Specification Table⇒B-102/B-104
The flange of the LM block has through holes.
Used in places where the table cannot have
through holes for mounting bolts.
A-188



Features of Each Model
 Ultra-heavy Load Type Models NR/NRS

LM
 G

uide
Models NR-LR/NRS-LR Specification Table⇒B-94/B-96
The LM block has the same cross-sectional
shape as models NR-R/NRS-R, but has a
longer overall LM block length (L) and a greater
rated load.

Models NR-LA/NRS-LA Specification Table⇒B-98/B-100
The LM block has the same cross-sectional
shape as models NR-A/NRS-A, but has a longer
overall LM block length (L) and a greater rated
load.

Models NR-LB/NRS-LB Specification Table⇒B-102/B-104
The LM block has the same cross-sectional
shape as models NR-B/NRS-B, but has a longer
overall LM block length (L) and a greater rated
load.
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Characteristics of Models NR and NRS

[Increased Rigidity in Major Load Directions]
The structure with a contact angle of 90°  used in
model NR differs from that with a 45°  contact
angle also in rigidity. Under the same radial load
P, the displacement in the radial direction with
model NR having a contact angle of 90°  is 44%
less than the 45° .

Fig.2 shows the difference in radial load and dis-
placement. Accordingly, where high rigidity in
the radial direction is required, model NR is
more advantageous.

[Increased Rigidity in the Lateral and Reverse-
radial Directions]
Since with LM Guide model NR, the distance
"H" between the rail bottom and the lower-
groove balls (balls receiving lateral loads) is
short, the ratio between the rail width "W" and
the distance "H" is small, and the distance "T"
between the LM rail mounting bolt seat and the
LM rail bottom is short. Accordingly, the defor-
mation of the LM rail under a lateral load is mini-
mal, and the rigidity in the lateral directions is
increased.
Since the dimension "B" of the LM block is short
and the thickness "A" is large, the lateral exten-
sion of the LM block under a reverse radial or
lateral load is minimized. This structure allows
the rigidity in the reverse radial direction to be
increased.
In comparison to the old model with the same
model number, the ball diameter of NR is
smaller and the number of effective balls is
approximately 1.3 times greater, thus increasing
the static rigidity.

Fig.1 Deflection under a Radial Load

Fig.2 Radial Load and Deflection (normal clearance, no pre-
load)

Fig.3 Cross Section of Model NR
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Features of Each Model
 Ultra-heavy Load Type Models NR/NRS
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[Comparison of Contact Surface and Internal Stress between Different Contact Structures]
As shown in Fig.4, the contact area and the internal stress of a ball greatly vary depending on the
shape of contact surface.
With the conventional roller guide, the effective length is shorter than the apparent value due to the
retention of the rollers. Additionally, the change of stress distribution in the contact section caused by
a mounting error significantly affects the differential slip.

Fig.4 Comparison of Contact Surface (φ  6.350 ball, φ  6 x 6l  roller)

＜
≒ d1≒d2 d1≪d2

Change in differential 
slip: none

Change in differential 
slip: none

Change in differential 
slip: large

Change in differential 
slip: large

Distribution of contact stress 1

Distribution of contact stress 2

Normal clearance contact area

Contact area under a preload

Change in contact surface due 
to a mounting error

0.51Da 0.52Da 0.55Da

d2d1

1.8

d2 d1 d1d2

d1d2d2 d1d2 d1

3.61.2 1.0 1.0
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Rated Loads in All Directions

Models NR/NRS are capable of receiving loads
in all four directions: radial, reverse radial and
lateral directions.
The basic load ratings of model NR are indi-
cated by the values in the radial directions in
Fig.5, and their actual values are provided in the
specification table for NR/NRS. The values in
the reverse radial and lateral directions are
obtained from table 1 below.
The basic load ratings of model NRS are equal
in all the four directions (radial, reverse radial
and lateral directions), and their actual values
are provided in the specification table for NR/
NRS.

Fig.5

Table1 Rated Loads in All Directions with Model NR

Equivalent Load

When the LM block of model NR receives loads in the reverse radial and lateral directions simulta-
neously, the equivalent load is obtained from the equation below.

PE : Equivalent load (N)
: Reverse radial direction 
: Lateral direction 

PL : Reverse radial load (N)
PT : Lateral load (N)
X, Y : Equivalent factor (see Table2)

Table2 Equivalent Factor of Model NR

When the LM block of model NRS receives loads in the reverse radial and lateral directions simulta-
neously, the equivalent load is obtained from the equation below.

PE : Equivalent load (N)
: Radial direction 
: Reverse radial direction 
: Lateral direction 

PR : Radial load (N)
PL : Reverse radial load (N)
PT : Lateral load (N)

Direction Basic dynamic 
load rating

Basic static load 
rating

Radial 
direction C C0

Reverse 
radial direc-

tion
CL=0.78C C0L=0.71C0

Lateral 
directions CT=0.48C C0T=0.45C0

CT

C0T

CT

C0T

CL

C0L C0

C
PL PR

PT PT

Y•PTX•PLPE PE X Y

Equivalent load in 
reverse radial direction 1 2

Equivalent load in 
lateral direction 0.5 1

PTPLPRPE
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Service Life

For details,see A-100.

Radial Clearance Standard

For details,see A-113.

Accuracy Standards

For details,see A-119.

Shoulder Height of the Mounting Base and the Corner Radius

For details,see A-327.

Error Allowance in the Parallelism between Two Rails

For details, A-333 and A-334.

Error Allowance in Vertical Level between Two Rails

For details, A-336 and A-337.
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Wide Rail Model HRW

Wide Rail Type LM Guide Model HRW

00

Structure and Features uuu A-195
Types and Features uuu A-196
Rated Loads in All Directions uuu A-197
Equivalent Load uuu A-197
Service Life uuu A-100
Radial Clearance Standard uuu A-114
Accuracy Standards uuu A-119
Shoulder Height of the Mounting Base and the Corner Radius uuu A-330
Error Allowance in the Parallelism between Two Rails uuu A-334
Error Allowance in Vertical Level between Two Rails uuu A-337
Dimensional Drawing, Dimensional Table, Example of Model Number Coding uuu B-108
Standard Length and Maximum Length of the LM Rail uuu B-112

LM Guide
Wide Rail Model HRW

HRW
Endplate

End seal

Side seal

Ball

LM block

LM rail

Retainer plate

Grease nipple

Models HRW17 to 60

Models HRW12 and 14

Cross section

90°

45°

45°

45°
A-194



Features of Each Model
 Wide Rail Model HRW

LM
 G

uide
Structure and Features

Balls roll in four rows of raceways precision-ground on an LM rail and an LM block, and endplates
incorporated in the LM block allow the balls to circulate.
Since retainer plates hold the balls, they do not fall off even if the LM rail is pulled out. (except models
HRW 12 and 14LR).
Each row of balls is placed at a contact angle of 45°  so that the rated loads applied to the LM block
are uniform in the four directions (radial, reverse radial and lateral directions), enabling the LM Guide
to be used in all orientations. In addition, the LM block can receive a well-balanced preload, increas-
ing the rigidity in four directions while maintaining a constant, low friction coefficient. In a low center
of gravity structure with a large rail width and a low overall height, this model can be used in places
where space saving is required or high rigidity against a moment is required even in a single axis
configuration.

[Compact, Heavy Load]
Since the number of effective balls is large, this model is highly rigid in all directions. It can ade-
quately receive a moment even in a single rail configuration.
Additionally, since the second moment of inertia of the rail is large, the rigidity in the lateral directions
is also high. Accordingly, it does not need reinforcement such as a side support.

[Self-adjustment Capability]
The self-adjustment capability through front-to-front configuration of THK's unique circular-arc
grooves (DF set) enables a mounting error to be absorbed even under a preload, thus to achieve
highly accurate, smooth straight motion.
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Types and Features

Model HRW-CA Specification Table⇒B-108
The flange of this LM block has tapped holes.
Can be mounted from the top or the bottom.

Model HRW-CR Specification Table⇒B-110
The LM block has tapped holes.

Miniature Type Model HRW-LR Specification Table⇒B-110
The LM block has tapped holes.
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Rated Loads in All Directions

Model HRW is capable of receiving loads in four
directions: radial, reverse radial and lateral
directions.
The basic load ratings of model HRW 17 to 60
are equal in all the four directions (radial,
reverse radial and lateral directions), and their
actual values are provided in the specification
table for HRW.
The basic load ratings of models HRW 12 and
14 indicate the values in the radial directions in
Fig.1, and their actual values are provided in the
specification table for HRW. The values in the
reverse radial and lateral directions are obtained
from Table1 below.

Fig.1

Table1 Rated Loads in All Directions with Models HRW 12 and 14

Equivalent Load

When the LM block of models HRW 17 to 60 receives loads in the reverse radial and lateral direc-
tions simultaneously, the equivalent load is obtained from the equation below.

PE : Equivalent load (N)
: Radial direction 
: Reverse radial direction 
: Lateral direction 

PR : Radial load (N)
PL : Reverse radial load (N)
PT : Lateral load (N)

When the LM block of models HRW 12 and 14 receives loads in the reverse radial and lateral direc-
tions simultaneously, the equivalent load is obtained from the equation below.

PE : Equivalent load (N)
: Reverse radial direction 
: Lateral direction 

PL : Reverse radial load (N)
PT : Lateral load (N)
X, Y : Equivalent factor (see Table2)

Table2 Equivalent Factor of Models HRW12 and 14

Direction Basic dynamic 
load rating

Basic static load 
rating

Radial 
direction C C0

Reverse 
radial direc-

tion
CL=0.78C C0L=0.71C0

Lateral 
directions CT=0.48C C0T=0.35C0

PRPL

PT PT

PTPLPRPE

Y•PTX•PLPE PE X Y

Equivalent load in 
reverse radial direction 1 2

Equivalent load 
in lateral direction 0.5 1
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Service Life

For details,see A-100.

Radial Clearance Standard

For details,see A-114.

Accuracy Standards

For details,see A-119.

Shoulder Height of the Mounting Base and the Corner Radius

For details,see A-330.

Error Allowance in the Parallelism between Two Rails

For details,see A-334.

Error Allowance in Vertical Level between Two Rails

For details,see A-337.
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