
	  
	  

	  

Alignment	  Standards	  

Within the context of Reliable Manufacturing precision maintenance is a key element. We must 
also remind ourselves that “precision alignment” is only a part of precision maintenance and 
there is a lot more to placing a machine in a precise state than just achieving a value of 
misalignment at the feet or the coupling. It includes proper identification and correction of a 
number of potential machinery errors including soft foot, thermal growth, base problems poor 
fits, assembly errors etc. etc. 

In part one of this series we looked at some of the fundamental principles of alignment and how 
they affect our approach to alignment standards. We learned that we must determine what are 
the failures that we wish to control and that angularity must be considered when trying to control 
bearing, seal and packing failures. 

Typical	  Standards	  

The following charts have been published by many individuals who produce alignment systems 
and advocated by many others as an alignment standard. 

As a quick review let’s look at a couple of potential issues with this format. First, what is the 
desired state … acceptable or excellent? Unlike our European counterparts, North Americans 
typically view a “standard” as a stopping point and not a starting point. We believe that given 
today’s competitive business state that the worst you would align to as a “stopping” point would 
be the “excellent” tolerances of the above table.  

Secondly, we must really take a look at where the standard is measured. Most of the standards 
still refer to the alignment of the coupling and not the alignment of the shafts as we’ve already 
discussed. Where possible look and see where your standards are applied. Alignment at the 
coupling point doesn’t necessarily imply that the rest of the asset components will be aligned. 
For example an angularity of 0.3 mils per inch on a 100” machine will result in 30 mils of 
misalignment at the outboard bearing! 

So, at some point we must begin to address when we are finally finished and ready to start the 
machine … and what might that point of application be? Ok a last factor to consider 

“What are the failures you wish to control?” 

Angular Mils/in Offset Mils Angular mm/100mm Offset mm 

RPM Excellent Acceptable Excellent Acceptable Excellent Acceptable Excellent Acceptable 

3600 0.3/1” 0.5/1” 1.0 2.0 0.03 0.05 0.025 0.05 

1800 0.5/1” 0.7/1” 2.0 4.0 0.05 0.07 0.05 0.10 

1200 0.7/1” 1.0/1” 3.0 6.0 0.07 0.1 0.075 0.15 

900 1.0/1” 1.5/1” 4.0 8.0 1.0 0.15 0.1 0.2 



	  
	  

	  

Precision Tolerances 

To clarify the issue of precision tolerances… To maximize the reliability of the equipment it is 
necessary to align the machines to a value at the feet within the bearing clearance tolerances. 
In the majority of equipment this will no more than 0.002” at the feet. It is equally important that 
the “sign” of the corrections be the same ie both + or both -. This prevents any potential effects 
from offset at the coupling. This creates a precision alignment “zone of acceptance” as 
Illustrated by the green shading below. 

 

The plot illustrates the zone of 
acceptance. In this case the rear feet 
position is -2 and the front foot position 
is +1 therefore creating an offset of 3 
mils at the coupling which would be 
unacceptable. 

Of course it is also essential to 
understand that the above assumes 
that thermal growth and other alignment 
errors have been compensated for. 

Conclusion 

In conclusion It really comes down to the question of what is “acceptable”, “average” or “ok” and 
what is considered “precision”. We believe that the coupling tolerance values cited in other 
standards the former and foot values are the latter. When common machinery failures are 
investigated we find that bearings and seals are high on the list and couplings fairly low. By 
focusing our attention at the coupling by “minimizing radial forces at the coupling” we are 
ignoring the most common sources of machinery failure. As the machines run the shaft 
centerlines try to align themselves and the forces are felt at the bearings this is what reduces 
bearing life. Were it not for this inconvenient truth machines would rarely fail and we really 
would not need an alignment tool at all! 

Let us not forget that achieving precision alignment is only part of placing a machine in a 
“precise” state. To truly ensure the best possible reliability performance we must also eliminate 
assembly errors, ensure the machine is balanced to a precision standard and designed and 
operated within its proper operating envelope.  

Will you be able to achieve precision alignment tolerances every time you attempt an 
alignment?... of course not, but by making the attempt will you improve the 
machine?...absolutely 

Placing a machine is a precise state is not always easy and we may not always achieve that 
goal but should we not attempt to do something because it is hard or difficult? 


