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PLUS:	4 weekend cruises
	 Prepare your boat for hurricane season

Get After It

Pursuit OS 405

Onboard  
Power Equipment

More than a location, it’s a way of life.                                August 2024
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A laser (the two mounted gauges above the shaft) send alignment info to the analyzer.

Get it Straight
The importance of proper shaft alignment

By Jeremy Peters

T he propeller shaft on an inboard engine isn’t one 
of those things you’d regularly look at when doing 
a maintenance check, but it warrants a periodic 

inspection, especially if you’ve bumped the bottom, struck 
some flotsam, or wrapped up a crab pot line. It definitely 
should be examined when the boat is out of the water; 
just a quick twist on the prop can speak volumes. “If 
your propeller and shaft require excessive effort to turn 
while the vessel is afloat or ashore, then it’s possible that a 
misalignment issue exists,” says Steve D’Antonio, founder 
and CEO of Steve D’Antonio Marine Consulting. Unless 
the yacht really slammed into something, it might be hard 
to tell if the shaft is out of alignment. “Contrary to popular 
belief, misalignment rarely causes vibration because the 
misalignment is constant,” he adds. 

“Every hull responds differently to vibration,” says Rich 
Merhige, owner of Advanced Mechanical Enterprises. “If 
you have a very stiff, rigid hull, like a very strong, well-built 
boat, not a lightweight boat, then a bent shaft may not be 
obvious, but if you’re a high-speed, high-performance boat, 
a bent shaft would be really obvious.” He points out that a 
bent shaft won’t necessarily cause the structure of the hull 
to get excited by vibration. “You can have a heavy, well-
built boat with a slow turning shaft, and you’ll never even 
know it’s bent,” he adds, “but it’ll still do damage.” 

What Will Happen
“When the alignment is incorrect, a variety of undesirable 
events can occur, from excessive vibration and fuel 
consumption to transmission bearing and shaft failure,” 

explains D’Antonio in his 
blog. “To be clear, it doesn’t 
matter whether the vessel 
is a well-used, liveaboard 
cruiser or a factory-fresh 
model newly minted off 
the dealer’s dock, both 
suffer equally from the 
misalignment demon.” 

Unchecked misalignment 
can cause major damage. 
“Critical components in 
the drive line, typically, 
are the shaft seal and 
the reduction gear,” says 

Merhige. “The reduction gear has precision metal bearings, 
and you’re essentially overloading those bearings. …
Then you have the propeller shaft seal, the water seal that 
prevents water from coming in the boat, and when you 
have misalignment there, it puts wear and tear on the seal 
which could cause premature or catastrophic failure.”

There are two different points of alignment as it pertains 
to the shaft: engine alignment and shaft bearing alignment. 
“For engine alignment, assuming it is right from the factory 
and hasn’t been touched, per se, it can go out of alignment 
if motor mounts settle or collapse,” says D’Antonio. Logic 
dictates that whenever the shaft couplings are separated, 
alignment should be checked. “Shaft to bearing alignment 
should never change once set unless the vessel suffers 
damage, a grounding, for instance.” 

In any case, misalignment can cause premature wear on 
the shaft bearings, aka cutlass bearings. The shaft could 
potentially bend, and the engine could suffer from a lack of 
performance, meaning the engine could bog down because 
energy is consumed by the misalignment instead of going 
to the propeller. That also leads to an increase in fuel 
consumption as well as accelerated bearing and shaft wear. 
Shaft bearings are tubular components with an inner liner. 
“It comes as a surprise to many users that the sole source 
of lubrication and cooling is seawater,” says D’Antonio. “If 
water flow to the bearing is insufficient or if it’s interrupted 
by marine growth on the shaft or clogging of a shaft log 
water injection system, rapid bearing wear can ensue.”

The shaft log is where the shaft passes through the hull 
and one location where a bearing is found. Depending on 
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the shaft’s length, struts are attached to the hull to support 
it. Misalignment can also happen if the builder doesn’t 
properly align the shaft log and struts with the proposed 
shaft’s centerline in relation to the engine coupling. “If the 
builder is successful in ensuring this alignment, barring 
groundings or other damage, it should remain correct 
throughout the life of the vessel,” says D’Antonio.

What to Do
“If you hit bottom you have to assume the worst, and it’s 
really wise to do a vibration analysis or a very thorough 
inspection because you may not be aware of the damage 
you’ve done,” says Merhige. “I’ve seen boats that have 
barely touched and, unfortunately, it was the weight and 
the forces involved that generated some damage. It’s better 
to catch it sooner than later. You don’t want be in the 
middle of the Gulf Stream on your way to the Bahamas and 
have a propulsion failure.”

If you feel a vibration that you didn’t before, there are 
methods to check the alignment prior to hauling out. “We 
can do underway testing with vibration analysis, which 

will pick up a lot of defects that you may not be aware of,” 
says Merhige. “The vibration equipment is very sensitive, 
and it can pick up those frequencies that can be potentially 
damaging.” If detected, then it’s time to pull the boat out. 
After a check on the shaft’s straightness and balance and the 
use of lasers and specialized alignment tools to complete  
the process, there’s another step. 

“While it’s possible to carry out a pre-alignment ashore, 
a final engine alignment must be carried out while a vessel 
is afloat, and in the case of fiberglass vessels and especially 
timber vessels, after it’s been floating for at least twelve 
hours,” says D’Antonio. “Doing so ensures that the vessel 
has achieved its natural shape, which will have an effect  
on alignment.” 

Aligning a shaft is no easy task. “Misalignment is one 
of the most insidious maladies that can be visited upon 
your vessel,” adds D’Antonio. “Take no chances. Make 
sure yours is correct. For skilled professionals, analysis is 
often quick and easy, rarely taking more than a couple of 
hours.” If work needs to be done, avoid the stress and let 
the professionals do it. 
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