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Introduction

Our customers’ often seek help achieving precision alignment of their
critical machinery when ‘standard’ alignment techniques do not provide
satisfactory operation.

While helping them achieve the ‘simple’ goal of good hot alignment,
we’ve identified many mechanical issues using Optical Alignment
("OA”) that were not intuitive to those involved, and were not previously
solved using vibration analysis or other techniques.

We would like to share some OA background with you, and how we
apply OA to optimize shaft alignment and eliminate machinery
problems.
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Basic Shatt Alignment

How do we define the (mis)alignment of two machine shafts?

m Parallel misalignment: coupling ‘rim’ offset between two shaft centerlines
= Angular misalignment: coupling ‘face’ deviation from parallel
= Combined - the usual field condition....
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Alignment Factors

How accurate do we need to be? What factors might you consider?

More Critical: Less Critical:
High speed (=> 1,800 rpm) Low speed (< 1,800 rpm)

Rigid couplings Geared Couplings

Disc-pack couplings (for offset) Flexible Couplings

Short coupling spans Long coupling spans

What criteria do you have?
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Alignment Criteria

The Alignment Tolerance Chart ties speed, coupling span, and misalignment in
the horizontal & vertical directions together to assess alignment accuracy.
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We can see that at
3,600 rpm, deviation

much beyond 1 mil/inch | =====
should be realigned. - --====
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Alignment Accuracy

So, once again: How accurate does our alignment need to be?
To muddy the water just a bit more:

What is the point in setting a cold shaft alignment within 0.002" if adjacent
bearing housings move 10 — 20 mils (or more!) in different directions due to
thermal growth and static deflection?

If we set a ‘perfect’ cold alignment, with the shafts collinear, it is a “sure bet”
that thermal growth and static deflection will ruin our alignment when the
machine is operating.

This is where Optical Alignment will provide significant improvement in our
operating (hot) alignment accuracy.
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What is ‘Optical Alignment’?

“OA” - The use of high-precision optical instruments (jig transits, sight
levels, alignment telescopes) and special tooling to measure the
relative alignment of machinery.

OA can help us answer these Applications of OA include:
guestions with high accuracy: = Align bearing & seal bores
Is it straight? = Align diaphragms
Is it level? m Set rolls parallel
Is it plumb? m Level base & sole plates
Is it square? Check flatness
Align & level machine cases
Measure thermal growth
Measure static deflection
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