
Benefits of Alignment
Alignment of machines has been performed for over 200 years. 
The reasons have not always been obvious, but in the modern world the necessity of alignment is common knowledge. With 
today’s optimized machinery, alignment is a vital part in the daily maintenance work. Machines need to be online continuously with 
a minimum of interruptions. 
A machine breakdown causes devastating loss of production. Nearly 50% of all machine breakdowns are caused by misalignment.

Shaft alignment can be performed with different tools. The easiest way is to use a ruler or a straight edge over the two coupling 
halves and align by eyesight. The result is not very accurate and it is very operator dependent. A better result can be achieved by 
the use of mechanical dial indicators. A skilled and experienced operator can obtain good and reliable measurements, but it takes 
time and patience. A far easier and highly accurate way is to use laser based alignment systems. They do not require special skills 
and deliver accurate and reliable results.

Definition of misalignment

Misalignment is the deviation of relative shaft position from collinear axis of rotation when 

equipment is running at normal operating conditions.

How is misalignment recognized?
There are several symptoms indicating misalignment. By keeping your eyes open you can find them without any 
special equipment. 
• Premature bearing, seal, shaft and coupling failure
• Excessive radial and axial vibrations
• High casing temperature at or near the bearings or high discharge oil temperature
• Excessive amount of oil leakage at the bearing seals
• The coupling is hot while it is running and immediately after unit shutdown. Look for rubber powder inside the

coupling shroud
• Loose foundation bolts
• Loose or broken coupling bolts
• Excessive amount of grease on the inside of coupling guard
• Similar pieces of equipment are vibrating less or seem to have longer operating life
• The shafts are breaking (or cracking) at or close to the inboard bearings or coupling hubs

Effects of base conditions and thermal variations
Even if you align your machines properly there is a risk that they break due to misalignment. If the foundation 
where the machine is mounted is warped you may have a soft foot condition, i.e. one of the machine feet has a 
poor contact with the floor. It is of major importance that this is 
corrected before performing the alignment. 
If the alignment is performed when the machines are cold, and no compensation for thermal growth is consid-
ered, the machines will probably be running severely misaligned at running temperature. 

Differences in temperature can cause severe misalignment due to the fact that machine casings and pipes expand with raised 
or lowered temperature.

Parallel offset

Angular error



Aligning your shafts mean...

• Increased operating time  •  Increased productivity  •  Increased production quality

Benefits of Alignment
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Where
P=Fr+Fa=Bearing load 

C=Constant depending on bearing type
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Misalignment and power consumption
Misalignment has a direct impact on the power consumption. Documented cases 

have shown savings ranging from 2 to 17%. The thermogram below shows two 

different couplings and the amount of heat generated due to misalignment.

Misalignment effects on bearings and seals
The bearings operating life span is directly affected by the forces it is exposed 

to. The slightest misalignment can generate excessive forces to the bearings 

and seals. A misaligned machine causes stress to both bearings and shafts. As 

an effect of this the seals open up, allowing lubrication leakage and  contamina-

tion to enter.  All together the bearings lifetime is dramatically shortened.

• Laser technology gives far greater accuracy over 
clocking and other manual alignment methods
• Alignment tracking software for real time positioning
• Remote alignment for speedier service, less 
downtime and improved safety

� State of the art equipment

� Calibrated  regularly

� Trained alignment engineers

Frequently Asked Questions

Do I need to align when using flexible couplings?
Flexible couplings are necessary when connecting shafts and transmitting torque,
however they can only a certain level of misalignment and start up and operating
misalignment causes fatigue and wear and tear on both driver/driven and the 
couplings themselves. A combination of flexible couplings and shaft alignment
can maximize mean time between failure and improve productivity.
Where can I expect to find alignment problems?
Wherever you have rotating shafts there is a need for alignment. Commonly, 
drive lines involving expensive assets such as motors, gearboxes and machinery 
require expert alignment to bring down total cost of ownership and is the 1st step 
to a professional preventative maintenance program.
Do misaligned machines consume more power?
Misaligned machines generate unnecessary forces on the bearings and 
couplings, which can often be seen in a heat signature or vibration monitoring. 
Excessive heat and vibration is lost energy and can be avoided by professional 
shaft alignment.
Do machines and drive lines only need aligning once?
Even if you mark up the position of motors, gearboxes and pumps etc, you will 
not know if it will be repositioned correctly. The alignment requirements for a 
standard motor/gearbox/pump is 0.08mm or better. It is impossible to replace a 
machine within that tolerance without performing an alignment check.

� PDF Report & Certificate of each 
alignment

� Training & advice available

� Drive train analysis experts 
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Laser Shaft Alignment Service Available

Call to NDE now for advice, site surveys and support

T: +44 (0)2476 222272
E: sales@ndepower.com

W: www.ndepower.com 

Flexible Drive Couplings | Universal Driveshafts | Gears & 
Gearboxes | Motor & Servomotor | Processing Plant & 
Equipment | Power Transmission Equipment| Design, 
Manufacture, Service & Repair

About NDE Clarke Pitchline
50 years of industrial mechanical driveline application experience, enabling 
customer's mechanical drive systems to work harder for longer for less cost.




