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The predictive maintenance quiz
How does your program stack up?

H ave you ever wondered how your predictive maintenance (PdM) program stacks up to 
others? Would you like to know how to improve? If you don’t already use PdM, are you 

curious about how it could benefit you? If you answered yes to any of these questions, then 
you’re in the right place. Take our quick quiz, tally your results, and then read on to learn 
ways to help ensure your PdM program meets best practices. 

Step 1: take the quiz
1. RELIANCE OR COMPLIANCE?
 − Do you rely on your PdM program to improve uptime and drive down costs? (Yes = +5)
 − Is the ONLY reason for your PdM program to comply with a mandate? (Yes = +2)
2. PRETENDING YOU’RE TRENDING?
 − Does your program trend machine conditions over time to maximize your maintenance  
  effectiveness and efficiency? (Yes = +5)
 − Is your primary goal to identify machines with serious or critical issues? (Yes = +2)
3. IS YOUR SKILL FOR REAL?
 − Does your staff have the technical field expertise to detect issues on ALL of your critical  
  equipment? (Yes =+5)
 − Is your team trained on how to combine the results of vibration, infrared, oil,    
  ultrasound, and motor testing to get to the root of a problem? (Yes = +5)
4. ABORTING REPORTING?
 − Are regular reports being generated on equipment health, collection compliance,   
  program performance metrics, and maintenance performed in response to    
  recommendations? (Yes = +5)
 − Are reports generated only for machines identified with serious or critical problems?  
  (Yes = +2)
5. IS YOUR COST LOST?
 − Do you know the cost of your PdM program within 10% of total spend? (Yes = +5)
 − Do you have the necessary information to accurately calculate your PdM program’s   
  ROI? (Yes = +5)



Step 2: tally your score
25+ Points
Congratulations! You have a solid PdM program in place. Check the topics below for ideas on 
how to fine-tune and sustain your program.

18-24 Points
You are on the path to a very successful PdM program. Read the topics below to find out 
where you can make further improvements.

10-17 Points
You have the potential to get more from your PdM program than you are currently realizing. 
Review the topics below to identify areas where you can make improvements.

2-9 Points
Congratulations on having a PdM program in place – that’s an important first step, but it 
doesn’t end there. To be truly effective, it needs to meet more than the minimum standards. 
Use the information below to identify where your program can be strengthened.

Step 3: Step up your game

Reliance or Compliance?
“Both mandated and chosen PdM programs can be equally successful or unsuccessful,” 
says Tim Kelley, Director of Watchman Services at Azima DLI (www.azimadli.com). “One 
approach is not necessarily better than the other.”

Programs that are internally mandated may experience slower adoption or internal 
resistance compared to those brought in by choice, and they may require more internal selling 
and education up front. On the other hand, having executive support increases its odds of 
sustainability, and tying plant manager’s incentives to performance can enhance its degree of 
success.

Chosen programs benefit from champions who understand the value of PdM and are 
willing to put forth the effort to implement it. However, if your champion or other PdM talent 
retires or moves on, the program risks failure, particularly if the duties are handed off to 
someone lacking the time or interest to ensure continued success.
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“The perfect mesh is when a champion is invested in implementing a PdM program and the 
concept is sold to corporate. That’s the best of both worlds,” adds Kelley.

Regardless of how it originates, a program’s effectiveness depends on how it is implemented. 
Too often, companies collect condition data but fail to analyze or use it properly. 
Consequently, maintenance remains largely reactive and subject to firefighting, thus limiting 
the PdM program’s financial benefits. A best-practice PdM program predicts when it’s time 
to do maintenance so outages can be efficiently and proactively scheduled, and steps can be 
taken to ensure troubled machines keep running until the planned shutdown.

Pretending You’re Trending?
If you are not trending your data, you are not alone. However, by focusing only on serious 

or critical issues and not trending your condition data, you miss opportunities to optimize 
maintenance performance.

Visibility into the early progression of a fault allows you to properly plan ahead.
“In the past, people had more familiarity with their machines. They were tuned in to how 

the equipment should sound and operate, and had a better grasp on where to direct their 
attention,” explains Michael DeMaria, Director of Product Management at Azima DLI. “Now, 
personnel turnover and changing technology has increased the need for PdM.”

Capturing condition information regularly and tracking it over time allows work orders to 
be created and completed in time to avoid failure. As machine issues decline and firefighting 
wanes, there is more time to focus on lower priority opportunities, for instance design and 
operational performance.

Very often, companies lack the means or capabilities to trend data. Those responsible have 
additional duties and too little time to spare, or the data may not be centrally accessible. Asset 
management systems can be part of the problem.

“The goal of a CMMS or EAM system is to be a maintenance repository but their 
usefulness depends on the initial setups and often times data and asset information is 
incomplete,” says Kelley. 

Another obstacle to trending is the choice of technology. For example, management may 
want a vibration program, but the cheapest technology – broadband meters – do not support 
trending. What is needed are narrow-band tools that enable you to see subtle nuances in 
machines as they start to develop or deteriorate. By finding such conditions early, you can 
plan downtime that caters to the repair, and only order the parts necessary. Once there repair 
is complete, you can assess its effectiveness and ensure no new problems were introduced 
because of it by comparing the machine’s post-repair state to a baseline. 
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Because some PdM is better than none, companies should tackle the easy wins first and 
quantify the savings over time. Tracking return on investment (ROI) information makes it 
easier to justify expanding the program to additional bad actors and machine types. 

Is Your Skill for Real?
The ability to run an effective PdM program with your current staff depends on workload 

and availability, equipment expertise, and PdM skills. Getting up to speed requires a 
significant, albeit worthy, investment.

“The most successful programs always originate the hard way – following an expensive 
problem,” says DeMaria. 

In companies that attempt in-house programs, PdM is usually a collateral duty rather than 
a dedicated role. If your staff is already spread too thin and struggling to complete preventive 
maintenance tasks, then PdM success is unlikely. There is also the risk of employee turnover. 
Latest trends show that every three to five years, personnel tend to change or leave jobs. If the 
expertise is lost, the program will have to start from scratch. 

When PdM teams favor the machines most familiar to them and lack real-world experience 
with all of the critical machines in their plant, PdM success is constrained. It takes years to 
develop expertise on the various machines and component types.

Furthermore, the best programs leverage multiple PdM technologies such as vibration, 
infrared, oil, ultrasound, and motor testing. There is an art to gathering and aggregating  
the results from multiple sources and analyzing the data effectively. Vibration, for example,  
is not an exact science. There are subtle nuances in vibration readings, and brand new 
machines will respond differently than older equipment. Combining technologies can settle 
uncertainties. If a vibration technician suspects tooth chatter on a gearbox it can be verified  
by pulling an oil sample. 
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Effective PdM teams have:

•	Time	available	to	perform	PdM	activities

•	Expertise	with	the	various	PdM	technologies

•	Knowledge	of	multiple	equipment	and	machine	types

•	Continuity	of	knowledge	despite	personnel	turnover

•	Funding	to	maintain	adequate	skill	sets	and	certifications



Developing the needed skills can be hit-or-miss. For instance, vibration classes use clean 
data to show what an imbalance looks like, but real-world scenarios may look very different. 
Or, you may hire a college graduate freshly certified in PdM, but he or she lacks in hands-on 
machine experience, making it difficult for them to diagnose complex problems.

Outsourcing can be a cost-effective solution to the skills gap.
“If I were a plant manager starting a vibration analysis program, I wouldn’t want my staff, 

fresh from training, to test their knowledge on my most critical machines,” says DeMaria. 
“Does your analyst have enough experience to make a $1 million judgment call? Even the 
best analysts sometimes need a second opinion.”

Azima DLI developed software that performs PdM analysis and automatically trends each 
unique fault condition, using healthy machines as the baseline. A pump requires a different 
specific frequency range than an electric motor, for example, and certain frequencies come 
out of a machine naturally. Therefore proper database setup is crucial.  Understanding how 
to capture and account for faults and naturally occurring frequencies can be tricky.  External 
support from a PdM expert or an OEM can be helpful. 

In the best outsourcing programs, plants retain the data collection routine while a third 
party performs analysis. PdM partners can also recommend upgrades to the overall program, 
for instance changing out certain bearing types, tweaking setups and alarms, or optimizing 
the EAM/CMMS software. By partnering together, the plant personnel can be the eyes and 
ears for the program locally and they also have the historical maintenance background of the 
machines.  The PdM services provider can add value with their vibration expertise and also 
compare similar applications to help identify any maintenance, design or installation faults.  

While PdM services from OEMs and local motor shops tend to be side work, Azima DLI’s 
core business model, capability, and investment centers on PdM options and continuous 
improvement. “We have many analysts who are well-qualified and experienced on all aspects 
of PdM and the various equipment being monitored, who can be called upon at any time for 
help,” says Clint Goodin, a Vibration Analyst at Azima DLI. 

Aborting Reporting?
Assess the reports that your PdM program generates. The time invested in reporting can 

have a major impact on your overall uptime. If they clearly reveal the faults and how they are 
progressing, you can plan your actions in a timely, cost-effective manner. 

If reports show serious or critical machine problems, but lack overall machine health 
trends, developing issues, repair recommendations or actions taken, then PdM efforts will be 
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ineffective. If your staff doesn’t have time to create the reports or they are not disseminated 
to the right people, then your PdM investment is wasted. If your reports don’t relay 
operational factors such as efficiency, uptime, and ROI, then you aren’t able to measure and 
communicate the PdM program’s performance.

Poorly designed reports are another concern.
“If a report says ‘bad bearing,’ which bearing is it? If it reports ‘looseness,’ is that at the fan 

or motor? Pinpoint the problem and give an actionable recommendation, and your PdM will 
be more efficient and effective,” recommends DeJesus.

For instance, if a trend of fan or pump misalignments are noted, consider retraining the 
technician on how to align machines. If similar machines all have the same problem, it could 
be a design problem, a bad bearing, the wrong bearing, or it’s installed incorrectly.

“Show the most critical issues at the front of the report so the users can avoid wasting 
time weeding through dozens of pages,” suggests Dan Hogan, a Vibration and Oil Analyst 
at Azima DLI. “Include pictures or mechanical schematics showing problem areas for less 
experienced field technicians. Talk with your report users about the contents and flow, and 
consider leveraging a PdM service provider to apply the requested improvements if in-house 
availability is limited. They know their audiences and can tailor a message without jargon.”

Azima DLI’s reports include a History Table that shows all monitored assets by name 
and their color-coded severity over a full year, giving management insight into reported 
condition trends and progress on the faults. They can determine how long it took for a fault 
to progress, determine whether an unreliable machine or process caused the problem, and 
judge whether the technicians are not acting quickly enough on corrections. If a catastrophic 
failure occurs, they can assess whether the condition was not found or the equipment was 
not monitored.

“It’s difficult to get people to read reports. Our clients can take our report and create work 
orders from it,” says Goodin. 

Delivery format flexibility is also important. Azima DLI’s Watchman Reliability Portal 
provides the data online in a central repository, but it can also be emailed in a PDF file or 
physical copies can be printed. Azima DLI’s reports automatically tie in to the customer’s 
internal planning systems, without a separate import step; the data is visible in both systems 
concurrently. 

Is Your Cost Lost?
You should always know, within 10% of your budget, what your PdM program is costing 

you. Likewise, it is essential to document and communicate how much ROI your program 
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is realizing and measure its performance against other plants and business units across the 
globe. A solid PdM program will enable you to track these figures easily and effectively.

Cost controls are a necessity. An in-house PdM program includes fully loaded costs for 
each team member plus the costs of the equipment, software, and perhaps some outside 
consulting services. Data collectors alone can cost as much as $40,000 each, and they need 
to be refreshed every three to five years with new, supported technology. Annual hardware 
and software support costs further inflate the budget, as do skills training, certification, and 
recertification costs.

Some or all of these costs can be assumed by a PdM service provider. Azima DLI’s full-
service PdM, offered on a monthly subscription basis, is the most predictable for budgeting 
purposes. No capital investment is required and the agreements are fixed for three- to five-
year terms. Companies with a larger resource pool and budget may instead purchase the 
hardware and software, perform the data collection, and leverage Azima DLI for analysis  
and to fill in when internal resources are unavailable. Be aware that some other providers 
will require change orders for out-of-scope services and charge for time and materials. 

Any money invested in an effective PdM program will quickly be offset by maintenance 
cost savings. Your maintenance budget will decline by replacing scheduled PMs and run-to-
failure conditions with work based on actual asset conditions. 
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PdM ROI potential is substantial:

•	Replace	excessive	maintenance	with	condition-based	maintenance

•	Avoid	unscheduled	downtime	by	better	planning	work	

•	Avoid	production	losses	by	preventing	emergency	shutdowns

•	Reduce	spare	parts	inventory	by	reducing	emergency	repairs

•	Reduce	labor	and	overtime	costs	by	avoiding	late-night	breakdowns

•	Recover	lost	productivity	by	avoiding	the	distraction	of	emergencies

•	Reduce	lost	business	and	late-delivery	penalties	by	improving	on-time	shipments

•	Avoid	unfinished	product	disposal	by	preventing	breakdowns	mid-batch	run

•	Avoid	hazardous	material	incineration	costs	by	preventing	breakdowns	mid-batch	run



Senior management responds to ROI data. Did you pay $50,000 for a PdM technology 
that prevented a production shutdown that might have cost $200,000 per day? Did you 
replace bearings annually but now you can wait until signs of failure appear?

“If you do a good job at minimizing equipment failures and downtime, driving efficiencies 
and reducing costs, but fail to take adequate credit, management could easily defund the 
program or reduce the service frequency, assuming it’s not important anymore,” explains 
Kelley. “Within six months, all of the reliability gains will have been lost.”

Conclusion
We hope that taking this quiz, learning your score, and identifying opportunities for 

improvement helps you to move closer toward best-practice PdM. Whether you repurpose 
your staff and processes, or bring in PdM partners for assistance, you can increase efficiency, 
lower your overall maintenance costs, and do more with what you have.

Remember, there is no need to outsource your PdM entirely – a hybrid approach where 
your staff’s strengths are maximized and supplemented with a strong partner is equally 
effective. Your staff is smart, they work hard, and you need them. Get them the help they  
need so that they can focus where you need them most.
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