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Linear GuideLinear Guide SelectionLoad Capacity and Rating Life1.Basic static load rating (C )0When a linear guide absorbs a large force or impact in a static or low‑speed movement, it will cause permanent deformation either on rollers and groove. When sum of deformation on groove and rollers exceeds a certain limit, it will affect the smoothness of its linear movement.Basic static load rating is defined as the magnitude of a given stress applied at where the stress is the biggest caused the sum of permanent deformation on groove and roller is 1/10000 of the diameter of the rollers.2. Allowable static moment(M )0When torque is applied on a linear guide, rollers in the both ends of block will endure the major stress force.Allowable static moment is defined as a given moment applied and raised stress force on linear guide which will cause sum of permanent deformation on groove and roller is 1/10000 of the diameter of the rollers.Static moment is defined in three directions as M , M , M .P Y R

3.Static safety factor(f )sDuring vibration, impact or sudden start and stop, the inertia force or torque will raise huge loads on linear guide. For this kind of situation, it is necessary to put static safety factor into consideration. Static safety factor is a ratio of the basic statics load rating to the calculated working load as shown in following formula. The reference of static safety factor for different conditions is shown in following table:

4.Basic dynamic load rating(C)Basic Dynamic Load rating is defined as the maximum allowable load and can be applied on the same specification of linear guides. This will result in a nominallife of 50 KM operation for linear guide.5.Life calculation       ●LifeWhen a linear guide is with bearings loaded during operation, the groove and rollers will constantly endure stress force. Once reaching fatigue, the surface will peel off and damage. The life of a given linear guide is defined as the moving distance of a linear guide in which peeling occurs due to fatigue.       ●Nominal lifeActual lifespan of linear guide varies enormously. The lifespan of each guide can be different even though they come from the same product batch under the same condition. Therefore, nominal life is usually chosen as bench mark to evaluate lifespan. Nominal life is defined as the moving distance for 90% of linear guides from the same production batch which can perform under the same working condition without peeling.       ●Life factor       1. Hardness factor(f )HSurface hardness of rollers must be HRC 58~62. A softer hardness will reduce load‑bearing performance and static load rating. Therefore allowable moment must be multiplied by a hardnessfactor as correlation shown on the right chart. Our hardness requirement for linear guide is HRC58~62, therefore f  = 1.0.H       2. Temperature factor( f )THigh temperature environment will affect lifespan of the linear guide.Therefore, static load rating and allowable moment must be multiplied by a temperature factor  f  as correlation shown on the Tright graph.Certain parts of our linear guide are made of plastic and rubber, hence working in temperature higher than 100  is not recommended.       3. Load factor(f )wAlthough loads on a given linear guide can be calculated, it will usually come with vibration or hitting in actual use. This makes actual loads higher than calculated figure. Hence, in heavg vibrationor hitting condition, please divide basic dynamic load rating (C) by following empirical load factor.



Linear GuideLinear Guide Selection    ●Calculation of nominal life(L)The nominal life will vary based on applied load. Hardness and working temperature will also have great effects on lifespan of a linear guide. Putting all factors into consideration, nominal life can be calculated by following formula:

    ●Calculation of service life time(L )hIf stroke length and repeating time are known, service life time (L ) can be derived based on rated life (L)h

Load effect on a linear guide will be affected by its center of mass, position of thrust and inertia force occurring by acceleration when starting or stopping, etcetera. Therefore, most applications of working conditions must be put into consideration in order to acquire accurate nominal life.Working load calculation
Calculation of working load
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Linear GuideLinear Guide Selection
A block can bear force as well as torque from all axial and radial directions. When multiple loads are applied, these loads can be combined as an equivalent axial and radial load for the calculation of nominal life or static safety factor.Our linear guide can bear loads in four directions, up, down, left, and right. So when using linear slides, it may be subjected to vertical load (P ) and lateral load R(P ) at the same time. When two or more linear guides are used, the equivalent load (P ) can be converted according to the following formula.T E

Calculation of equivalent load

In the case of single linear guide, equivalent load must take torque into account, see following formula.

The real‑time acting load for a block during movement is always variable. One can derive average load for the use of rated life calculation based on different applications. Average load when rollers are steel ball is as follows:
Calculation of average load
Average load calculation example
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Calculation example
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Linear GuideLinear Guide Selection

Preload spec can be applied to enhance rigidity. As the graph shows on the right, the effectiveness of preload can maintain until external load reaches 2.8 times of preload strength. In other words, rigidity increases 2.8 times. Preload is applied by choosing bigger diameter of rollers to increase interference between rollers and groove and raise initial loads. Therefore when calculating rated life, preload should be put into consideration.
Preload and rigidity



Product IntroductionRail

Ball Retainer

LRM Series Miniature Linear Guide
Stainless steel. High rigidity.Rails are interchangeable for blocks.

Keep balls from falling, increase convenience for block‑rail installation.

Protection CoverProtect the product from large dust particles.

Double‑Lips DesignHigh lubricant sustaining and dust resisting performance.

Steel BallJapanese‑made steel balls, High roundness and excellent wear resistance(ISO 3290 G10 level)
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LRM SeriesMiniature Linear Guide

4 5 6 7 8 9 ① Model Code LRM : Miniature Linear Guide �  Rail Width 5:5mm        7:7mm        9:9mm        12:12mm        15:15mm�  Block type N: Standard      L: Long Number of Block 1: One         2: Two  [Note: Amount of block on a single set of linear guide] Rail Length 40: 40mm.........         [Refer to  rail spec. table for detail]Position of first     mounting hole S□ : Distance from end of rail to the center of first mounting hole.(It is recommended to be greater than minimum edge)[Refer to rail spec table for details] Preload A: Standard clearance        B: Light Preload        C: Medium Preload Accuracy H : High                  P  : Precision ⑨ Rail type Blank : Top‑Mount                  T : Bottom‑Mount

LRM  7   N   1 X40  S5  A   H   T

10Butt‑jointed Order Information4 5 6 7 8 9LRM  7  N  1 X 705  T 705   A   H   T
① Model Code LRM : Miniature Linear Guide  Rail Width 5:5mm        7:7mm        9:9mm        12:12mm        15:15mm Block type N: Standard      L: Long Number of Block 1: One         2: Two  [Note: Amount of block on a single set of linear guide] Length of first Rail 705: 705mm  ............[Defined by customer]Butt‑jointed mark T: Rail Butt‑jointed mark(Butt‑jointed end margin:1/2P) [P is the standard hole distance]Length of tail Rail 705: 705mm  ............[Defined by customer]Preload A: Standard clearance        B: Light Preload        C: Medium PreloadAccuracy H : High                  P  : Precision Rail type Blank : Top‑Mount                  T : Bottom‑MountButt‑jointed end margin:1/2PPosition of the first and last hole is defined by customer. [Note 1] Allow only two rails for standard joint. Customization is needed for more than two rails.[Note 2] Customization is needed if the first/last mounting hole position is out of range in 'Rail Specification Table'.

Blank : Top‑Mount T : Bottom‑Mount
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LRM SeriesMiniature Linear Guide

3. Rail Order Information43 5 6 7 8LRM  7  RLX40 ‑S5  ‑  H  ‑  E  ‑    T

1. Block Order InformationLRM  7    BK ‑ N ‑  H  ‑ D

2. Uncut Rail Order Information
3 5 6 7LRM  7  RL X 985   ‑  H  ‑  E  ‑  T

5 64

4

Note: When selecting rails and bearings, the different pairing codes can change the units preload,            details see “preload pairing chart”.

Note: When selecting rails and bearings, the different pairing codes can change the units preload,      details see “preload pairing chart”.

Notes: When selecting rails and bearings, the different pairing codes can change the units preload,             details see “preload pairing chart”.

4. Rail/Block preload pairing chartWhen customer orders rail/block, please choose the pairing code of rail/block in accordance with the needed preload of linear guide(combined). Details please refer to the “preload pairing chart”.  Preload grade Rail pairing codeEBlock pairing code B Medium preloadC Light preloadD ‑E Standard clearance
Preload grade Rail pairing codeEBlock pairing code B ‑C Medium preloadD Light preloadE Standard clearance



LRM SeriesMiniature Linear GuideRail Specification Model Standard rail length(L) (mm) Maximum length(L max)(mm)LRM5 40 55 70 85 100 115 130 145 490LRM7 40 55 70 85 100 115 130 145 160 175 190 205 985220 235 250LRM9 55 75 95 115 135 155 175 195 215 235 255 275 995295 315 335 355 375 395LRM12 70 95 120 145 170 195 220 245 270 295 320 345 995370 395 420 445 470 495LRM15 70 110 150 190 230 270 310 350 390 430 470 510 990Model Pitch(P) Standard Edge pitch Min. Edge Pitch (S/E min) Max. Edge Pitch (S/E max)LRM5 15 5 3 10LRM7 15 5 3 10LRM9 20 4 15LRM12 25 10 4 20LRM15 40 15 4 35

The edge pitch of first mounting hole (S) and last mounting hole (E) should not be greater than 1/2P. Overlong edge may induce unstable installation and affect the accuracy.

Note: ●Joint rail must be chosen if length of rail exceeds the maximum.          ● When deciding edge pitch, it should be within the range of above table.               There would be risk of broken hole if pitch is out of range.Specifications and Dimensions

Model\Item External Dimension（mm） Block Dimension（mm） Rail Dimension（mm）H H1 F Y C C1 A B M N K ΦJ G H2 P ΦQ ΦU H3 TLRM5N 6 1.5 12 3.5 18.2 10 7 8 M2X0.4 1.5 1.3 0.7 5 3.5 15 3.5 2.2 1.1 M3X0.5LRM5L 6 1.5 12 3.5 21.2 13 7 8 M2X0.4 1.5 1.3 0.7 5 3.5 15 3.5 2.2 1.1 M3X0.5LRM7N 8 1.5 17 5 24.3 13.5 8 12 M2X0.4 2.3 1.7 0.7 7 4.7 15 4.2 2.4 2.4 M3X0.5LRM7L 8 1.5 17 5 32.5 21.7 13 12 M2X0.4 2.3 1.7 0.7 7 4.7 15 4.2 2.4 2.4 M3X0.5LRM9N 10 2 20 5.5 31 18.9 10 15 M3X0.5 2.8 2.2 1 9 5.6 20 6 3.5 3.4 M4X0.7LRM9L 10 2 20 5.5 42.1 30 16 15 M3X0.5 2.8 2.2 1 9 5.6 20 6 3.5 3.4 M4X0.7LRM12N 13 3 27 7.5 37.6 21.7 15 20 M3X0.5 4 3 1.5 12 7.5 25 6 3.5 4.4 M4X0.7LRM12L 13 3 27 7.5 48.4 32.5 20 20 M3X0.5 4 3 1.5 12 7.5 25 6 3.5 4.4 M4X0.7LRM15N 16 3.5 32 8.5 48 28 20 25 M3X0.5 4 3.7 M3 15 9.5 40 6 3.5 4.4 M4X0.7LRM15L 16 3.5 32 8.5 65 45 25 25 M3X0.5 4 3.7 M3 15 9.5 40 6 3.5 4.4 M4X0.7

Model\Item Mounting Screw Dynamic Load Rating(kN) Static Load Rating(kN) Static Rated Moment (N.m) WeightC100B C0 MR MP MY Block(kg) Rail(kg/m)LRM5N M2 0.33 0.55 1.68 0.99 0.99 0.0035 0.114LRM5L M2 0.48 0.9 2.4 2.08 2.08 0.004 0.114LRM7N M2 1.02 1.53 5.42 3.17 3.17 0.009 0.22LRM7L M2 1.43 2.45 9.27 7.96 7.96 0.014 0.22LRM9N M3 1.97 2.6 11.84 8.19 8.19 0.018 0.315LRM9L M3 2.61 4.11 19.73 18.94 18.94 0.027 0.315LRM12N M3 3.04 3.86 23.63 12.57 12.57 0.037 0.602LRM12L M3 3.96 5.9 40.96 32.57 32.57 0.053 0.602LRM15N M3 4.27 5.7 45.05 23.05 23.05 0.054 0.981LRM15L M3 6.53 9.53 70.08 63.69 63.69 0.088 0.981



Preload Level

Load Capacity and Rating Life

AccuracyLRM miniature linear guide comes with 2 accuracy levels. Parallelism of motion relative to benchmark surface.

LRM Miniature Linear Guide has three preload categories: A ,B and C.Choosing suitable preload level will enhance rigidity, precision and torsion resistant performace of the linear guide.Preload Level  Code Radial interference          (μm)  Application 5 7 9 12 15Standard clearance A -1~+2 -2~+2 -2~+2 -2~+3 -2~+3 Smooth operationLight Preload B -3~-1 -4~-2 -5~-2 -6~-2 -7~-2 High Precision  Medium Preload C -6~-2 -7~-3 -8~-4 -9~-5 -10~-6 High rigidity
1. Basic static load rating(C )0It is defined as the static load when the total permanent deformation of the steel ball and the surface of the groove is exactly one ten‑thousandth of the diameterof the steel ball under the state of the load direction and size unchanged.2. Static Permissible Moment(M )0When the steel ball subjected to the maximum stress in the slider reaches a static rated load condition, this loading moment is called the “Static permissible moment”.  The definition comes in three directions.
3. Static Safety Factor(f )sImpact, vibration and inertial loading during start and stop moment lead to unexpected load on the linear guide way.Therefore, when calculating the static load, safety factors must be considered. 

5. Dynamic Load Rating(C )100BC (According to ISO 14728‑1) As the direction and magnitude remains the same, C  is the maximum workload for the product to maintain its nominal 100B 100B            life at 100km of operation.

4. Load Factor(f )wThe loads acting on a linear guide way include the weight of block, the inertia load at the times of start and stop, and the moment loads caused by overhanging. Therefore, the load on a linear guide way should be divided by the empirical factor.
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6. Calculation of Nominal Life(L)Recognizing that nominal life of a linear guide is affected by the actual working loads, the general calculation of the nominal life excluding the environmental factors is carried out as follow: 
LRM SeriesMiniature Linear Guide

Installation Illustration
Model Q1 Q2 H1 R(Max)LRM5 1.4 1.2 1.5 0.2LRM7 5.5 1.2 1.5 0.2LRM9 7 1.7 2 0.3LRM12 9 2.7 3 0.4LRM15 10 3.2 3.5 0.5

1. Height and Chamfer of Reference EdgeIn order to ensure accurate installation of LRM Linear Guide, the contact space should not exceed the given figures in following table.

2.Screw Tighten Torque

3. Datum plane● Datum plane for installation must be ground or finely milled to ensure accuracy.● Both sides of rail can be used as the datum plane.● For multi‑blocks on a rail, identification line on blocks should be put on the same     side to ensure moving accuracy.

Model Screwsize Iron Casting Aluminum alloyLRM5 M2 58.8 39.2 29.4LRM7LRM9 M3 196 127 98LRM12LRM15

● When jointing rails, it must follow group  marks on rail to ensure the accuracy of linear guide.     These marks are located on the top surface at joint side. Please put the same group marks together.
Rail Butt‑jointed
● Be aware serial number of group mark when assemble. A001 and B001 are in a group, so as to A002 and B002 and so on.● Be aware the installation direction while assembly, the serial numbers are not upside down and arrows point to each other.



Lubrication Method
ModelLRM5N 0.02LRM5LLRM7NLRM7LLRM9NLRM9LLRM12NLRM12LLRM15NLRM15L

When a linear guide is well lubricated, it can reduce wear and increase lifespan significantly. Lubrication has the following benefits:● Reduces friction of the rollers and rail to minimize wear.● The grease film between contact surface can decrease the fatigue failure.● Prevent rust.1. Lubrication methodLRM series linear guide is well lubricated with 'Synergy Grease PS NO.2' in factory. Customers are recommended to use identical or the same grade of lubricant.Please refer to the right table for the amount of oil:In order to be well lubricated, the blocks need to be moved back and forth after lubricating.Lubrication can be done either by manual or automatic device.

LRM SeriesMiniature Linear Guide

2. Lubrication frequencyAlthough the linear guides are well lubricated at the factory and retains grease well, frequent lubrication is still necessary to avoid undesirable wear. Recommended lubrication period is every 100km of movement or every 3~6 months.(Refer to table on the right for suggested amount).
1. Block disassemblyLRM is equipped with ball retainers to prevent steel balls from falling out when block separates from rail. However, if obliquely insert rail into blocks or quickly assemble and disassemble, there is risk for steel balls of falling out. Please carefully assemble the linear guide or use plastic rails to assist.

2.Caution● Parts may slide out if linear guide is put unevenly. Please be careful.● Hitting or dropping a linear guide could have huge effects on accuracy and lifespan even though appearance may remain intact. Please be careful.● Do not separate linear guide as external objects may enter blocks and cause accuracy problem.
3. Lubrication● Linear guide have been treated with anti‑rust oil during production. Before use, wipe the rail and treat it with lubrication.● Do not mix lubricating oil (grease) with different properties.● While lubricating, the block needs to be moved back and forth. After lubrication, there should be a grease film on rail.4.Use● The operating environment temperature should not exceed 80 , and the maximum temperature should not exceed 100 � .● Do not separate blocks from rail whenever it is not necessary. If you need to separate them, please use plastic rails to prevent steel balls from falling out.
5. Storage● When storing blocks, rails or set, please be sure that anti‑rust oil is well applied and product is well sealed as well as placed horizontally.     Avoid humidity and high temperatures environment.

Precautions on use
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