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If you operate a vessel, its machinery, without a doubt, will 
require alignment many times during the course if its life.  
When misalignment is present components will be worn, 
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failures are imminent. This translates into a strain on mechani-
cal systems, your budget, and your peace of mind.

When speaking of alignment in marine applications, it is usu-
ally shaft alignment that is being referenced. Shaft alignment 
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so that at the point of power transfer from one shaft to another, 
the axes of rotation of both shafts should be collinear when the 
machine is running under normal conditions (DB Pruftechnik, 
An Engineer’s Guide to Shaft Alignment, Vibration Analysis & 
Dynamic Balancing, courtesy of LUDECA, Inc.).

The symptoms of misalignment are often noticeable, and in-
clude increased vibration, which can shorten machine life; extra 
load and added stress on components; and, an increase of heat 
output from prime movers, which draws more current. This 
causes increased fuel consumption, in turn, increasing carbon 
emissions. Misalignment in rotating machinery increases en-
ergy costs, coupling damage, and repetitive shaft seal, as well 
as bearing failure.

There are many causes of misalignment, and one of the most 
common is the aging of the engine mounts. Engine mounts have 
rubber elements which over time degrade and harden, causing 
wear and an inability to properly isolate the forces transmitted 
by the engine and maintain alignment during operation. Like-
wise, if the improper mounts were used or incorrectly installed, 
engine forces would again not be correctly isolated causing 
misalignment. If left untreated or not replaced, improper sup-
port of the engine will cause it to shift and could compromise 
the running gear.

“Depending on the arrangement and installation, mounts 
should be changed every 5-10 years since this is when the prop-
erties of rubber are most likely to degrade and begin causing 
problems. It’s considered good practice to change main propul-
sion thrust bearing mounts more frequently, as the absorption 
of force reduces their life span,” said Rich Merhige, President, 

Advanced Mechanical Enterprises, a mechanical engineering 
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also be kept free of any oil, as its contact with rubber will also 
cause premature wear.”

Running aground is another frequent cause of misalignment. 
Even getting some line tangled in a propeller can shift the 
struts, causing them to move out of alignment. Other causes 
of misalignment include the changing of the hull shape (hull 
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ments are crucial for proper alignments. AME uses the Lev-
align Ultra, a self-leveling rotating laser system to conduct this 
procedure which is vital to successful haul-outs. Likewise, a 
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been waterborne, and has had a chance to settle 24 hours. Hull 
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in misalignment.

Misalignment, regardless of its origin, can cause rapid wear 
on bearings, damage shafts requiring them to be repaired, and 
in more extreme cases replaced. Extreme vibration can cause 
increased damage to engine mounts, and the reduction gears, 
sometimes even causing failure. Shaft sealing systems can also 
become damaged, and need to be replaced. When machinery is 
��������	��������	�	%#'*	��������	��	������	���������	���	��	
achieved.

Since misalignment is a major source of vibration, the most 
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ment is to conduct a vibration analysis. Vibration analysis can 
identify what mechanical issues a vessel is having and elimi-
nates the guesswork that way too often comes into play with re-
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misalignment is present. 
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if they’ve had a vibration analysis, to verify and pinpoint the 
cause of the misalignment,” said Merhige. “It’s very easy to 
proceed on the presumption that the cause and location of the 
misalignment is known. But, without a proper diagnosis with 
vibration analysis, a simple service call could turn into a major 



ordeal when issues are continuously uncovered.”
Data is collected in accordance with guidelines set forth by 

the Society of Naval Architects and Marine Engineers, as well 
as different class societies. This data provides a thorough ma-
chine condition evaluation and can detect a multitude of prob-
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but not limited to: 
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Another way to diagnose misalignment is by conducting pe-
riodic alignment checks. In accordance with good marine prac-
tice, alignment should be checked six months to a year after 
a new installation; when experiencing a shaft seal or bearing 
failure or when a bearing is replaced. Once the data from a 
vibration analysis or laser check is analyzed a proper course 
of action can be implemented, which includes an alignment 
procedure based on the mechanical arrangement of the com-
������	 �������	��	 ���	�������������	��	
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issue at hand. 

Generally speaking, misalignments are corrected with either 
laser and/or optical alignments. Optical alignments are per-
formed using optical borescopes, and must be done out of the 
water when the running gear has been removed. Laser align-

ment is the process of measuring misalign-
ment between mechanical components, usu-
ally one or more shafts. It is a precise way 
to align machinery while minimizing the 
likelihood of human error. It utilizes laser 
beam transmitters and receivers to attain 
alignment within extremely high tolerances.
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in the early 1960’s. Laser beams were ap-
plied later to alignment applications to 
maintain a line of sight. Prior to the use of 
lasers, piano wire was often used for align-
ment. Wire posed problems, as one could 
imagine. The weight of a wire can cause 
sagging, and even environmental factors can 
cause it to move, causing great inaccuracies. 
Since light travels in a straight line, lasers 
were an easy choice as a replacement for 
precision alignments.

Today, there are many types of laser alignment systems. 
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vanced German-engineered laser alignment systems on the 
market, is sold locally in the southeast by Ludeca, headquar-
tered in Miami. Some of the most notable units include the Ro-
talign Ultra IS, and Levalign Expert. The Rotalign Ultra IS is 
an all-in-one high end alignment system that can be used for 
geometric applications. It can measure hundreds of positions 
and allows for one-step machine corrections in vertical and 
horizontal directions. The Levalign Expert is a self-leveling, 
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and perpendicularity. Both systems are utilized by AME, who 
works closely with Ludeca to keep up to date on training and 
the latest alignment applications and software updates. Rela-
tionships such as this provide for a plethora of opportunities 
to solve some of the world’s most challenging misalignment 
issues, particularly in the marine market. 

Most recently, AME was commissioned by one of the world’s 
largest marine solutions, transportation and logistics company 
to conduct shaft alignments for newly installed generators on 
its three 750 Class Articulated Tug Barges (ATB). When the 
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tasked with aligning the generator shafts to the PTO of the 
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digital protractor being used to keep the same transversal level 
with the engine. Axial alignment was attained and set accord-
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angular alignment was set using the Rotalign Ultra. Thermal 
growth offset was applied to allow for thermal growth of the 
two units. Aluminum forms were then built for the pouring of 
Chockfast Epoxy Orange, which is a resin chocking system 
that has an excellent reputation for setting installations and 
maintaining alignments, particularly for marine applications. 
Once poured into the forms, it was left to cure for a period of 
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bolts on the unit as required. 

“The sensor technology of the Rotalign Ultra allowed for 
this particular alignment to be attained with a simultaneous 
horizontal and vertical move using the jacking bolts,” said 
Daus Studenberg, Applications Engineer, Ludeca, Inc. “Most 
systems would have required that this move be broken down 
into two steps to achieve alignment, which would have utilized 
more man hours and end up costing the client more money.”

Once the alignments were completed, vibration analysis was 
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and alignment. Recommendations were then made for periodic 
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cy, and preventing premature wear of components. 

“We use vibration analysis as a diagnostic tool to solve me-
chanical issues. Misalignment is the cause of those issues a 
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with access to the most state-of-the-art alignment systems can 
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ten, with an immediate and noticeable ROI. Bottom line, an 
investment in alignment pays dividends when it comes to me-
chanical health.”


