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Jaw coupling: best for shock absorption

Oldham Couplings
The oldham coupling is a three piece 
coupling comprised of two hubs and a 
center member.  The center disk, which 
is usually made of a plastic or, less 
commonly, a metallic material, is the 
torque transmitting element. Torque 
transmission is accomplished by mating 
slots in the center disk, located on opposite 
sides of the disk and oriented 90 degrees 
apart, with drive tenons on the hubs.  The 
slots of the disk fit on the tenons of the 
hub with a slight press fit.  This press fit 
allows the coupling to operate with zero 
backlash.  

Over time, it should be noted that the 
sliding of the disk over the tenons will 
create wear to the point where the coupling 
will cease to be zero backlash. The disks, 
however, are inexpensive items that are 
easily replaced and a new insert will restore 
the couplings original performance. 

In operation, the center element slides 
on the tenon of the hub to accommodate 
misalignment.  Because the only resistance 
to misalignment is the frictional force 
between the hub and disk, oldham 
couplings have bearing loads that do not 
increase as misalignment increases. 

The use of multiple beams allows for the 
beams to be shorter without sacrificing 
much of the misalignment capabilities.  
The shorter beams make the coupling 
stiffer torsionally and overlapping them 
so the beams work in parallel increases 
the allowable maximum torque.  This 
makes them suitable for use in light duty 
applications with connections such as 
a servo to a leadscrew.  This increase 
in performance does not come without 
penalty:  bearing loads are increased by 
a sizeable amount over the single beam 
variety but, in most cases, remain low 
enough to protect bearings effectively. 
Some manufacturers take the multiple 
beam concept to another level, also.  
Instead of having a single set of multiple 
cuts, two sets of multiple cuts are utilized.  
The use of multiple sets of cuts gives 
the coupling additional flexibility and 
misalignment capability. 

It also adds a dimension to the misalign-
ment capability of this type of coupling by 
more readily accepting parallel misalign-
ment. In constrast to couplings with one 
beam or a single set of beams, under paral-
lel misalignment, one set of beams bends in 
one direction and the second set bends in the 
other direction,making the coupling more 
adaptable to this type of misalignment.

Most commonly, aluminum versions 
of these couplings are used.  However, 
several manufacturers offer designs 
available in stainless steel also.  The use 
of stainless steel, in addition to corrosion 
protection, also increases the torque 
capacity and stiffness of the coupling 
to sometimes double that of aluminum 
parts of the same design.  The increase in 
torque and stiffness is offset by a dramatic 
increase in mass and inertia.

Often times the negative affects will 
outweigh the positives and force the user 
to look for another type of coupling.  In 
applications using smaller motors, a large 
percentage of the motor’s torque is used 
to overcome the inertia of the coupling, 
seriously reducing the performance of 
the system.
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