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Structural Design of Linear Sliding Platform
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Modular single axis linear CNC sliding table is a fundamental compo-
nent of many large electromechanical devices. Modular single axis linear 
CNC rolling sliding table usually includes guide rail seat, mobile slider, 
workpiece, ball screw nut pair, servo motor and other components. The 
screw slide table plays an irreplaceable role in industrial production, so it 
is of great signifi cance to design and study it. This article mainly provides 
a calculation method for the design of a linear sliding table, explaining 
the transmission scheme, rail and screw nut calculations, and introduc-
ing lubrication methods and pointing out precautions.
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Introduction and Research Status

A linear sliding platform refers to a mechanical component used by a 
system to operate, support, and guide the movement of a sliding table, 
performing a reciprocating linear sliding motion according to a given 
parallel direction of an axis. According to the diff erent characteristics of 
linear friction motion, the guide rails for linear friction motion can be 
roughly divided into several main types, including sliding linear fric-
tion motion guide rails, rolling linear friction motion guide rails, elastic 
linear friction motion guide rails, and fl uid linear friction motion guide 
rails. Linear bearings are widely used in various fully automated process-
ing machinery. German companies import linear machine tools, bending 
machines, laser machines, welding machines, and so on. Of course, this 
type of linear bearing is also used in conjunction with other linear bear-
ings. The main design purpose of this linear guide module is to be di-
rectly used on fi xed mechanical moving structures that require high cost 
for movement accuracy. The connection position of the linear guide can 
eliminate the need for intermediate connection media between the mov-
ing control components and the fi xed moving components, and directly 
use rolling control steel balls. Famous manufacturers of rolling linear 
guides in the world include IKO Bearing Company and THK Company 
from Japan Nsk and Rexroth from Germany Companies such as INAand 
Schneerberger from Switzerland.The manufacturing products of these 
companies represent the highest level of products in the world. Foreign 
products of the same type require meticulous workmanship in manufac-
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turing This product has a fl exible structure, high accel-
eration speed during the acceleration process, strict de-
sign, high precision, heavy load, and multiple properties 
that can be replaced with each other in manufacturing. 
The production technology of rolling linear ball tracks in 
China has been around for 26 years. Currently, the good 
track machine tool technology widely used on the spindle 
rollers of large industrial CNC machine tools is develop-
ing rapidly in the industry. Major industrial machine tool 
manufacturers are continuously investing a large amount 
of human resources to vigorously develop slide rail tech-
nology, and have successfully promoted their products 
to enter machine tool batch production mode and batch 
production.

Overall scheme design 

Based on the introduction of the linear sliding table in 
the previous section, the transmission scheme is to choose 
a servo motor to drive the synchronous wheel in class, and 
to drive the screw rod to rotate through the synchronous 
belt. The screw rod is fi xed with a slider, which is fi xed 
above the guide rail and moves back and forth through the 
guide rail. The screw nut pair must have both achievable 
pulse equivalent and high-precision positioning capabil-
ity. Under such double standards, it is diffi  cult for sliding 
screw pairs to meet the requirements, so generally only 
ball screw pairs can be considered. The ball screw pair has 
reached a very high standard in terms of transmission ac-
curacy, and its operation is relatively stable, with a long 
service life and high effi  ciency. It can eff ectively eliminate 
recoil after pre tightening, and the ball screw has been se-
rialized. Therefore, the ball screw pair we have chosen not 
only fully meets the requirements, but also is convenient 
and effi  cient.

Design and calculation methods for main components 

Guide rail slider

The maximum vertical workload is: 

In this formula, G represents the total weight of the 
moving parts, F represents the external load, and its value 
should be determined according to the working require-
ments of the designed sliding table. After determining the 
maximum load, the rated maximum dynamic load and 
rated static load should be consulted based on the guide 
rail model.And it should meet the following requirements:

C represents dynamic load rating, a C a C 0 C0 repre-
sents rated static load.

According to the above load calculation method, the 
guide rail model can be selected, but the guide rail length 
cannot be selected.The length of the guide rail directly af-
fects the operational effi  ciency and performance of me-
chanical equipment. If the length of the guide rail is too 
short, it will limit the range of movement of the mechani-
cal equipment, aff ecting operational effi  ciency and accu-
racy. If the length of the guide rail is too long, it will in-

crease the weight and cost of the mechanical equipment 
itself, as well as the diffi  culty and cost of maintaining and 
replacing the guide rail. In addition to length, the qual-
ity and craftsmanship of guide rails also directly aff ect the 
performance and service life of mechanical equipment. 
Therefore, when selecting and installing guide rails, it is 
necessary to comprehensively consider factors such as the 
length, material, and manufacturing process of the guide 
rails based on the situation and usage requirements of the 
mechanical equipment, in order to ensure the normal op-
eration and stability of the mechanical equipment.

Usually, the length of the guide rail has a series of na-
tional regulations. In addition to considering the above 
factors, the selection of the guiderail lengthshouldat least 
meet the travel requirements and the installation require-
ments of the motor.

After completing the selection of guide rails, the dis-
tance life should be verifi ed to ensure that it meets the life 
requirements. 

Distance life span

Represents the hardness coeffi  cient. T f represents 
temperature coeffi  cient. C f represents the contact coef-
fi cient. R f represents the accuracy coeffi  cient. The above 
coeffi  cients can be found in the “Mechanical Manufac-
turing Process Manual”. The load factor is usually deter-
mined based on usage conditions

Work situation Value range
1 No external impact or vibration.

1~1.5
2 Low speed occasions.
1 No signifi cant impact or oscillation.

1.5~2
2 Medium speed occasions.

1
There is external impact or 
vibration. 2~3.5

2 High speed occasions..

Screw nut

The maximum working load of guide rails is an impor-
tant parameter in the design and production of mechani-
cal equipment, which has a direct impact on the perfor-
mance and service life of the equipment. Manufacturers 
need to conduct comprehensive quality testing and certi-
fi cation of guide rails to ensure that their rated dynamic 
load meets the requirements of mechanical equipment. It 
also plays an important reference role in nut selection.

There are signifi cant diff erences in the calculation 
method of maximum working load for guide rails of dif-
ferent shapes.

For rectangular guide rail:

For dovetail rails:

For triangular guide rails:

Fx, Fy, Fz represents the feed direction load, lateral load, 
and vertical load of the slide table. There are also diff er-
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ences in the value of K and G for slide tables of diff erent 
shapes.For rectangular guide rail, the value of K is 1.1, and 
is 0.5.For dovetail rails,the value of K is 1.4, and is 0.2.For 
triangular guide rails, the value of K is 1.15, and is 0.15~0.8.

Maximum dynamic load  FQ :

After determining FW and FQ,the screw nut can be se-
lected according to the “Mechanical Manufacturing Pro-
cess Manual”, and the selection should meet the principle 
of rated dynamic load greater than FQ.

Lubrication System

Lubrication is mainly used to add a certain amount of 
chemical lubricant between the surfaces of various mov-
ing mechanical equipment and high-speed moving ob-
jects, eff ectively reducing their frictional resistance., How 
to reasonably and correctly design lubrication and mate-
rial selection based on the actual use of various equip-
ment lubrication machinery, the main materials and lu-
brication devices for lubrication, and how to ensure that 
various equipment lubrication machinery can have good 
equipment lubrication working conditions, stable equip-
ment lubrication performance, have very important tech-
nical guidance signifi cance.

During the operation of the linear sliding table, a large 
amount of friction is generated between the guide rail and 
the guide rail slider, as well as between the screw and the 
guide rail slider, due to long-term sliding, which gen-
erates a large amount of heat and friction on the parts, 
causing wear and tear on the contact surfaces. After wear 
and tear, the appearance and surface quality of the parts 
are slowly and continuously impacted and damaged, re-
sulting in a continuous decrease in the effi  ciency and ac-
curacy of the machine’s work, and serious loss of part 
damage. In order to control the movement and wear of the 
entire mechanism, improve its mechanical effi  ciency, re-
duce power and energy loss, and ensure the reliability of 
the entire machine during normal operation, lubrication 
is one of the most eff ective measures. For the East China 
guide rail that performs linear reciprocating sliding, oil 
lubrication is often used. The lubrication method requires 
the operator to regularly inject lubricating oil into the oil 
cup, and the lubricating oil enters the upper and lower 
surfaces of the sliding guide rail through the oil delivery 
pipe to achieve the purpose of lubrication.

Discussion and Conclusion

The linear CNC slide table system is a fundamental 
component of many electromechanical equipment. Mod-
ular single axis linear CNC rolling slide tables typically 
include guide rail seats, servo motors, moving sliders, 
workpieces, and ball screw nut pairs.

This article mainly elaborates on the guide rail and 
screw nut parts of the linear sliding table, explaining how 
to choose the guide rail model under diff erent working 
conditions, and providing methods for life verifi cation. 

In the screw nut section, it is explained how to choose the 
screw nut based on the maximum working load. Finally, 
the relevant precautions in the lubrication system were 
elaborated.

Overall, the application of linear sliding tables varies 
greatly in diff erent situations and cannot be generalized. 
This article still has many shortcomings, such as further 
improvement in the selection of sliding table motors. The 
research on linear sliding tables still has great research 
signifi cance and needs to be further deepened.
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