A Common Sense Discourse on
Misalignment-related Vibration




This will be a discussion;

e | am merely the tacilitator




A common misconception...

e |[fit's a pump, and it's coupled, and it
vibrates, it must be misaligned.

e|f it's a fan, and it vibrates, it must be
out of balance.

e Really?




What Is "Good” Alignment”

This coupling was aligned to within
the coupling manufacturer’s
tolerances!
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Note: Values shown above apply if the actual torque transmitted is more than 1/4 the coupling rating. For lesser torque,
reduce the above values by 1/2.

* Type H and HS sleeves should not be used as direct replacements for EPDM or Neoprene sleeves.
(1) Value when using 6J flanges is 2.125.

TOLERANCES FOR SHAFT ALIGNMENT ( £ ) : qure,s a big difference in

SPACER

et coupling tolerances and shaft
alignment tolerances!
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Misalignment’'s Effects on
Machinery Life

e Decreased coupling lite.
* |[ncreased radial and axial loads on bearings,
seals, gears, etc.
® |[ncreased vibration and heat.
~ * Decreased Mean lime Between Failures.
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What does
misalignment

0ok like In
bl

e But not always...




What does
misalignment
look like In TWF?
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e But not always...
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Sometimes it is almost pure 1x.

Or 1x with a little 2x.

Or 1, 2, and 3x.

Or 1,2,3 and 6x.

Or Jaw pass frequency
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What Can Affect the Signature Characteristics and
Amplitude of Vibration Due to Misalignment?

The type of misalignment

The degree of misalignment
The direction(s) of misalignment
Coupling type

Coupling stiffness

System response and damping
Quality of installation
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What other machinery phenomena can exhibit the same types of
vibration?

e Imbalance?

e Bent shaft?

e Bearing clearance issues, especially on sleeve
bearings”

e Coupling installation errors?

® [Improper axial spacing?

e Resonance”




Plant AREA - Num Avg: 4
MACHINE: B29 Bnne Return Pump #£2 Eq#: 11679%0 LOCATION: MOTOR. BEARING 2 2] MID: 2992
1786.8 CPM. 1.00X, 0.10609598 in's, 28/2012 08:58 Axaal

»— W28/2012 1787 RPM
— Q8/2012 1781 RPM

»— 972872012 1763 RPM
— 9/8/2012 1781 RPM

»— N28/2012 1787 RPM
— Q82012 1781 RPM

Low rang

Motor before and after alignment and coupling insert replacement.

Not misalignment, but a deteriorated coupling insert.



Plarm ——— AREA Num Avg: 0
MACHINE: B38 PU-101-A Eqg¥. 1062107 LOCATION: PUMP, BEARING 3 [3] MID: 38%4
3561.3 CPM, 1.00X, 0.55426224 in/'s, 11972012 10:00 Axxal

— 6472012 3563 RPM
3/1672012 3563 RPM
»— 1/19/2012 3561 RPM
— 10V12/2011 3558 RPM
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6/472012 3563 RPM
— 31672012 3563 RPM
»— 1/19/2012 3561 RPM
10V12/2011 3558 RPFM
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Low range

Pump with coupling unbalance fault 1X axial elevated. Unit was found to be significantly out of
alignment =350 Mil parallel and Imilin angle. Correction did not correct the vibration response.
Unit was trim balanced using the motor cooling fan. High axial is due to coupling unbalance and
not angular misalignment.

Coupling imbalance.



= Num Avg 0
NE- AK30 FD Fan Noth OTOR INBOARD, BEARING 2 (2] MO 70
5090 CPM, 1.00X, 0.09799634 in/s, 1/10/2013 14.09 Axial
[T— 6732013 508 RPM
— 51972013
11072013 509 RPM
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Low range Orders

Motor drive end coupling axial

Misdiagnosed as misalignment
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So, with all these variables, how can
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* Mechanical checks for misalignment
e (Observation

® [he vibration signature

e Phase analysis




Mechanical Checks for Misalignment

(387 ] -83.4

This Is probably the best way
to determine misalignment.




Precision alignment checks
should be included as part of
the PM process.

Are they done at your
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Observation




The Vibration Signature

8
Low range

-— 5/17/2010 1789 RPM
0/2010 1789 RPM

89
89
789 RPM
2|
9/2008 1179 RPM

8/2008 1788 RPM
— Avgrsig 1545 RPM
g

/17/2010 1789 RPM
{2010 1789 RPM

|enuabue

For most of us, this is the first indicator of
misalignment.

*Does it trigger an alignment
check at your facility”

*Who performs it?

*What evidence are you given
that it was actually done”

Do you re-measure”



Phase Analysis

Back in the "Stone Age'-
we used phase to help
diagnose misalignment

e | miss doing this with a swept filter machine and a strobe
light! | kKnow phase angles are used, but | miss the
flashing light, and marking down the “clock positions” on

paper!
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Discussion with mechanics and operators

most often overloo
of determining

One of the most important, and

Ked, methods

® Has any maintenance been done to this machine recently?

machinery

problems.
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Looking for what isn't misalignment!

_00se bolting.
Plpe or duct strain.
Hangers not “hanging".

Broken welds. What happens
Base or foundation problems. when you say
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summary

ignment can decrease machine component lite
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ral signature of a misaligned machine can
y, depending on the type and degree of

Nt, the type of coupling, and other factors.

ignme

Nt. The

technologies, can improve determinir
on a machine that is running.

ethod of reliablility testing can determine
pest way to determine a

igned coupling Is to measu
oration analysis, along with other re

e for misalignment.
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summary

o Utilize your spare parts usage, CMMS data, even

now many worn couplings are in the trash can
closest to the machine!

e Alignment should be a part of any maintenance
department's PM program.

e \When in doubt, check it out-yourselt!
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Many thanks to:
Bill Pryor, PAM Solutions, Richmond, VA
«Sandy White, Canton, NC
Chris Troutt, BRI, St. Louis, MO
*Scott Poindexter, RJ Reynolds, Winston-Salem, NC
*T.B. Woods, Chambersburg, PA
*VVibrAlign, Richmond, VA
*_udeca, Miami, FL




Questions/Comments?




