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Constant growing demand in the area 

of direct drive motion has lead to the  

requirement of a small size linear motor.

In response to this demand, new linear 

servomotors have been developed.  

The innovative structure of these motors 

allows great usage flexibility tailored 

to satisfy the market requirements.

The self-supporting coil windings 

together with a high precision sliding 

cylinder (rod) filled with permanent 

magnets  provide the motor with  

a particularly high performance-to-

volume ratio. Specialy developed  

calculation software enables easy  

setting of the control parameters,  

displaying specifications, data and 

graphs of the various profiles.

Position control of the linear servomotor 

is assured using Motion Controllers 

MCLM 3003 and MCLM 3006 with an 

RS-232 or CAN interface.

The “Motion Manager” software 

allows quick configuration of the  

controllers to optimally run the motor.

The complete QUICKSHAFT® System is 

available in a special Starter Kit case, 

ready for plug-and-play.

Linear DC-Servomotors
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MINIMOTOR SA
swiss made 2207

QUICKSHAFT® LM1247–020–01
230276

LM1247–020–01

Linear Motor 
    Motor width [mm] 
Motor length [mm] 
Max. stroke length [mm] 
Sensors type: analog  

Scale 1:1

Electronic commutated	
	Linear DC-Servomotor

Features

QUICKSHAFT® combines the speed 

and robustness of a pneumatic system 

with the intrinsic flexibility and  

reliability features of a linear motor.

Its innovative structure with a  

3-phase self-supporting coil and  

non-magnetic steel housing benefits 

an outstanding performance.

The absence of a residual static force 

and the linear force vs. current  

feature make these motors ideal for 

use in micro-positioning applications.

Position control of FAULHABER linear 

servomotors is made simple by the 

integral Hall sensors.

Linear  
DC-Servomotor
1  Sleeve bearing
2  Support
3  Coil
4  Housing
5  Printed circuit
6  Hall sensor
7  Wires & connector
8  Cover 
9  Rod with magnets
  	   

Technical Information
Linear DC-Servomotors

Benefits
	 Excellent force vs. volume ratio

	 High dynamics

	 Simple installation and configuration

	 Compact and robust construction

	 No lubrication required

	 No residual force present

Performance Lifetime
Performance lifetime of linear  
DC-Servomotors is mainly influenced  
by the polymer sleeve bearings.  
Bearing wear strongly depends on the  
operating speed and applied load.

Ordering information 
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Forces calculation
To move a mass on a slope, the motor needs to deliver  
a force to accelerate the load and overcome all forces 
opposing the movement.

The sum of forces shown in above figure has to be equal to:

Entering the various forces in this equation it follows that

	  	
where

Fe :	 Continuous force delivered by motor 	 [N]   

Fext : 	 External force 		  [N]

Ff :	 Friction force  Ff  = m · g ·  ⋅ cos ( )  	 [N]

Fx :	 Parallel force  Fx  = m · g · sin ( ) 	 [N]

m :	 Total mass 		  [kg]

g :	 Gravity acceleration 		  [m/s2]

a :	 Acceleration  			  [m/s2]

Speed profiles
Shifting any load from point A to point B is subject to the 
laws of kinematics.

Equations of a uniform straight-line (USM) and uniformly 
accelerated (USAM) movement allow defining the various 
speed vs. time profiles.

Prior to calculating the continuous duty force delivered by 
the motor, a speed profile representing the various load 
movements needs to be defined.

 
Triangular speed profile
The triangular speed profile simply consists of an accelera-
tion and a deceleration time.

Trapezoidal speed profile
The trapezoidal speed profile broken down in three parts 
(in this case equal), allows simple calculation and repre-
sents many real application cases.
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Displacement:

Speed:

Acceleration:

The shaded area equals 
the movement length 
during time t.
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Technical Information
Linear DC-Servomotors
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Step 4  Coil windings temperature calculation
To obtain the coil windings temperature, the continuous 
motor current needs to be calculated. Considering for 
this example a force constant kF equal to 6,43 N/A, there 
results: 

      
   

With an electrical resistance of 13,17 , a total thermal 
resistance of 26,2° C/W (Rth1 + Rth2) and a reduced ther-
mal resistance Rth2 by 55% (0,45 · Rth2), the resulting coil 
temperature is:  

      

       

      

      

       

      

    Ie  =       =       
 2,98       _________   = 0,46 A
  6,43         

 Fe       _____ 

  kf         

Tc (I) =
  _____________________________________________________________________________________________   = 113,5 °C

   13,17 · (8,1 + 0,45 · 18,1) · (0,46 · _____ )  · ( 1 - 0,0038 · 22) + 22

                  1 – 0,0038 · 13,17 ( 8,1 + 0,45 · 18,1) · (0,46 · _____) 2    3
2
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Tc (I) =
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   R · (Rth1 + 0,45 · Rth2) · (Ie · _____ )  · ( 1 – α22 · T22) + T22

                  1 – α22 · R · ( Rth1 + 0,45 · Rth2) · (Ie · _____) 2    3
2
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LM 1247–020–01

Motion profile:

trapezoidal (t1 = t2 = t3), forwards and backwards

Characteristic plots of linear DC-Servomotor with following 
parameters:

Move distance: 20 mm

Friction coefficient: 0,2

Slope angle: 20°

Rest time: 0,1 s

Load curve

Allows knowing the maximum applicable load on the 
linear servomotor for a given speed and 0 N external 
force.

The graph shows that a maximum load ( ) of 0,87 kg can 
be applied at a speed of 0,11 m/s.

External force curve

Allows knowing the maximum applicable external force 
on the linear servomotor for a given speed with a load  
of 0,5 kg.

The graph shows that the max. achievable speed ( ) 
without external forces with a mass of 0,5 kg is 0,31 m/s.

Therefore, the maximum applicable external force ( )  
at a speed of 0,3 m/s is 0,5 N.

The external peak force ( ) is achieved at a speed of 0,17 
m/s, corresponding to a maximum applicable external 
force of 2,27 N.
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