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Rules of Actuator and Guide Alignment in 
Linear Motion Systems
By Gary Rosengren, Director of Engineering
Tolomatic, Inc.

Introduction

Are you experiencing any of the following from your linear motion system?:

met

Actuators and Guides

-

        
Figure 1: Electric rod-style screw actuator and a pneumatic rod-style actuator

-

About the Author

Gary Rosengren 
is Director of 
Engineering 
at Tolomatic 

manufactur-

-

technologies.

-
-

-

or less. Tolomatic also manufactures 



Copyright © 2012 Tolomatic, Inc. Rules of Actuator and Guide Alignment in Linear Motion Systems 
www.tolomatic.com 763-478-8000 9900-9205_00           Page 2

The guide elements them-
selves, whether profiled rail, 
round rail or other rolling 
or sliding systems, must be 
properly sized and selected 
during the design phase and 
installed following the manu-
facturer’s recommendations, 
paying particular attention to 
the process of alignment. 

When employed with a 
guided mechanism, care 
must be exercised to assure 
each subsystem, actuator and 
guide assembly is capable of 
unimpeded, smooth motion. 

      
Figure 2: Rodless electric timing belt and electric screw actuators (left); Pneumatic rodless 
actuators (right)

  
-

particular attention to the process of alignment. Doing so assures that the 

application.  

Importance of compliance members 

-

-

Figure 3: A rod-style actuator is mounted without compliance members and as a result no 
motion is possible.

See 
figure 4.)
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A rod-style actuator in such a 
system is best employed with 
some compliance member 
between the drive member 
(actuator) and the driven 
(guide system). 

Rodless actuators, when 
used in conjunction with a 
separate guide system as 
mentioned above, will also 
need to include a compliant 
member in the connection 
between the drive and driven 
members. 

      

Figure 4: (Top) Compliance members help to prevent binding that would occur in an actua-
tor without compliance members driving a guided load.  Compliance members on rod-style 
actuators include a spherical rod end at the front of the actuator and a clevis or trunion 
mount placed at the rear of the actuator.

-

-

Figure 5: The illustration above shows a rodless actuator mounted to a rail system with no 
compliance members present.
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In the installation of  
rodless actuators with  
integral guides, alignment is 
equally important.

Mounting must consider 
conditions of parallelism and 
perpendicularity of all joined 
devices for optimal perfor-
mance and maximum service 
life. 

  
                     

Figure 6: (Top) Rodless actuator shown with a floating mount as a compliance member; 
(Left) Arrow pointing to floating mount on rodless actuator;  (Right) This type of mount 
allows motion along the Y and X axis plus rotation along the X and Z axis with the pin and 
slot joint.

-

important. 

Parallelism and Perpendicularity of Joined Elements

-

-

-
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Parallel misalignment applies 
an unfavorable Mx-axis bend-
ing moment on the bearing 
system. 

Parallel misalignment applies 
an unfavorable Fy-axis side 
load on the bearing system 
which can cause binding.

Parallelism of joined elements

 

1. Are the actuators mounted with the carriages at the same height? 
-

See figure 7.  

      

         

Z

Y

Figure 7: (Top) Parallel actuators with angle misalignment amd plane height misalignment. 
(Bottom) Proper parallel alignment.

2. Are the actuators mounted at a consistent distance apart from 
each other from one end to the other? Misalignment in this plane will 

See figure 8.)  

       

X

Y

Figure 8: (Left) Angular misalignment; (Right) Proper alignment.
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Perpendicular misalignment 
in an X-Y-Z system in the X 
plane applies an unfavorable 
Y-axis bending moment on 
the actuator’s bearing system.

Are the actuators mounted level to each other?  Angular misalign-

See figure 9.)  

                                                

Figure 9: Angular misalignment on the left and proper alignment on the right.

Perpendicularity of joined elements

actuators. 

1. In an X-Y-Z system, is the Z-axis mounted perpendicular to the 
Y-axis?

See figure 10.)  

      

Figure 10: (Left) “Y” and “Z” actuators mounted correctly perpendicular to each other (Right) 
Key showing external forces on actuator

2. In a gantry system where two actuators are required to move si-
multaneously in the X- or Y-axis, are they moving simultaneously? 

 
See figure 11.)

Z

X
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Perpendicular misalignment  
or inadequate servo perfor-
mance in a gantry system 
applies an unfavorable Mx-
axis bending moment to the 
actuator’s bearing system.

Always create one axis as a 
reference for the X-Y and Z 
planes and mount the other 
devices with respect to the 
reference axis. 

Figure 11: Gantry system showing 2 side actuators which must move in sync to keep “Y” 
actuator perpendicular to them. All actuators are mounted square and perpendicular to each 
other.

-

-

 

Conclusion  

-


