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Section 1: Basics of proactive maintenance and vibration testing

The power of vibration testing

Figure 1.

A

P-F Curve: the graph above is a conceptional representation only and does not have any units or scale. The slope 

of the curve is not based on case studies, but it is s
imply a concept that is well accepted in the industry. It shows 

the time interval between Potential Failure on the upper left until machine Failure occurs on the lower right. 

Most assets follow a curve in their lifecycle, from good to progressively worse, until they completely fail.

There are certain technologies that have the ability to 

detect emerging failures long before the actual failure.  

These are often called “predictive technologies”. This 

is a theoretical framework that may vary from asset to 

asset in the real world and the point is not to say that 

you should repair a machine at the earliest signs of 

failure, because it may be too early – early indicators 

may just be a signal for additional maintenance actions, 

such as lubricate bearings, or to begin planning and 

scheduling maintenance to avoid surprises.

New P-F Interval: takes a more practical view to 

consider the time between potential failure and when 

the asset can no longer perform all functions per the 

specifications. Many reliability industry leaders feel this 

is more important than the original P-F Curve because:

• Long before an asset fails; it u
sually begins to con-

sume more energy and lose overall performance.

• The earlier a problem can be detected and corrected, 

the less it costs to repair (an ounce of prevention is 

worth a pound of cure)

Challenges—Why it can be so hard to start a proactive  

maintenance program

Many have heard about the benefits to proactive maintenance, so why isn’t it every-

where in the maintenance world? Companies face a number of obstacles, including:

• Changing maintenance culture from preventive to predictive is a slow process

• Allocating full time resources to learn and perform analysis—requires significant 

investments for setup/training

• Allowing over a year for maintenance teams to be trained and get proficient in 

understanding vibration can test a manager’s resolve.

• Often, only companies with processes “critical-enough” to affect cost of downtime 

and other safety concerns have the will to implement condition monitoring—highly 

critical industries like petrochemical, pulp and paper, and power generation. Some 

companies have redundant systems instead of vibration monitoring due to the 

complexity of their assets.

Small and medium size facilities often feel they don’t have a viable, sus-

tainable solution for proactive maintenance. They feel they have to choose 

between: 

• Changing parts regularly before they wear out

• Outsourcing vibration to consultants

• Use primitive techniques to deduce machine condition

• Run to failure (highly costly but most difficult from which to “break free”)

 

Benefits of Proactive Maintenance

There are many benefits to proactive maintenance—

here is a summary of a few:

• Predictability: give the maintenance staff time 

to schedule required repairs and acquire needed 

parts

• Safety: take faulty equipment offline before a 

hazardous condition occurs

• Revenue: there are fewer unexpected and serious 

failures, helping to prevent production stoppages 

that cut into the bottom line

• Increased maintenance intervals: the life of 

equipment can be extended and maintenance can 

be scheduled on an as-needed basis

• Reliability: fewer unexpected or catastrophic 

failures—problem areas can be anticipated before 

failure 

• Peace of mind: builds confidence in maintenance 

schedules, budgeting, and productivity estimates

Trends in industrial 

maintenance

1.  Downtime is getting more 

expensive

The scale of facilities is in
creasing 

and commodity costs are increasing 

while facilities are becoming more 

specialized.

2.  Maintenance must do more  

with less

Workforces are becoming leaner – 

experts are retiring but not being 

replaced.  Production demands are 

up while budgets are continually 

decreasing. Just-In-Time processes 

are reducing room for error.

3.  Awareness is quickly growing

The value of maintenance best 

practices is gaining significant 

attention from industry influencers 

and professional associations: trade 

shows, societies, Linked-In groups, 

white papers/case studies.  Reliability 

is being discussed in the board 

room—maintenance is no longer just 

a cost to doing business, it is
 a part of 

operational excellence and a strategic 

advantage.

4.  New maintenance technologies 

are experiencing mass adoption

Tool prices continue to fall while 

performance goes up. Technology is 

making complex tools become smarter 

and easier to use by all technicians 

(not just a few experts). M
any indus-

tries are seeing a dynamic shift in the 

ideal mix of outsourced vs. in-house 

maintenance.

5.  Companies are increasingly 

using maintenance best prac-

tices to reinforce and extend 

their competitive advantages

Solution: Asset uptime for the rest of us

This manual is not about convincing you to muscle-up and dedicate specific people, 

time, and budget to predictive maintenance. There are two ways that leaders can 

think about their reliability journey:

1. Idealized approach

Dedicated PdM or reliability team at a large industrial plant who has the people, 

time and budget to do proactive work and identified the most critical equipment 

in-plant.  They use an automated systems/CMMS to monitor equipment and store/

track data which determines the sweet spot of when equipment needs mainte-

nance—optimize performance and prevent damage or failure 

2. The rest of us 

Small maintenance team at a mid-sized industrial or large commercial facility with 

no dedicated people for predictive maintenance but the best reactive practices they 

can manage. They have broad responsibilities but not the scope of work or budget to 

justify going full SCADA or sensors for remote monitoring.  They gather data by hand 

as the job dictates to get the work done and solve problems as they arise. 

Technology has now improved to the point where maintenance technicians can 

use the same techniques and tools to troubleshoot as well as to inspect, log, and 

share—the basics of proactive maintenance. 
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