LINEAR SYSTEMS | MOTOR SPECIFICATIONS | OVERVIEW

IP 65 MODELS & CONNECTIVITY | PERIPHERALS | CONNECTIVITY

GEAR HEADS | POWER SUPPLIES & SHUNTS

APPENDIX

Understanding Actuator Loading

Considerations for Actuator Loading

Forces acting upon actuators consist of a combination of axial
forces on any axis and a twisting force that may be applied due
to offset loads.

Direct Forces placed on the Actuator
F.t. : Thrust Force operating in the direction of travel.

Mechanically Limiting Factor: For Lead Screw Actuators, this is
typically the thrust bearings and/or lead nut.

For Harmonic Belt drives, the limiting factor is typically the
belt. It may be based on shear strength of the belt teeth or on
the actual tensile strength of the belt itself. In a welded bel, it
would most likely be based on the weld strength of that belt.

F.st. : Side Thrust Force, acts upon the carriage from one
side or the other.

The bearing support is typically the limiting factor. The choice
of bearings and their orientation will greatly affect the maximum
permissible force.

F.n. : Normal Force downward.

Similar to side force, the limit is based on the bearings and their
orientation. It is very common to have a much higher normal
downward force capacity than a side force capacity. Since
Gravity typically plays a roll in Horizontal applications, most
actuators are designed to deal with downward force effectively.
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Moment Loading Forces:

This is the twisting force similar to a Moment arm force applying
a torque to the supporting bearings.

To ensure long life of the actuator it is imperative to not exceed
the Moment loading specifications.

In the above diagram, three Moment loads are depicted.

All three Moment loading forces may exist on a given application.
It is important to remember that any offset load from the center
surface of the actuator carriage will induce one or more of these
Moment forces.

While accelerating, that Moment load may increase drastically.

For Example: Suppose in the above diagram, you place a load
offset from the center of the carriage in upward direction. Any time
the load is accelerated, the M.b. Moment loading will increase.

If the load is placed horizontally offset to one side or the other,
dynamic motion will increase the M.c. component of Moment
loading of that actuator.

The M.a. component is the only Moment loading that will not
typically change with the dynamics of load motion. However, offset
side loading is the greatest contributor to the M.a. component.
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