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Using vibration analysis to detect Infant Mortality. 
 
Infant Mortality is failure or onset of failure of a part or component which does not reach it’s expected 
or design life. Infant mortality can occur when a machine is removed for maintenance or overall and 
parts are removed and or replaced with ‘new’ parts.  
 
The machine is reinstalled and then brought into operation only to either fail prematurely or show 
signs of an underlying issue which was not seen in the machine prior to this maintenance intervention. 
Figure 1 below shows a graphical representation of four failure rates we can experience in our assets. 
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Possible causes of Infant Mortality: 
• Product manufacturing defects. 
• Installation errors. 
• Incorrect commissioning. 
• Maintenance that is too invasive. 
• Naivety – (we have always done it like this). 

 
The P-F curve is a graphical representation of the failure curve of a component and the techniques 
which would detect the symptom base on progression. The ‘P’ represents the earliest point in which a 
defect can be detected, and the ‘F’ is the point where the component would result in a functional 
failure. 
 
The implementation of condition monitoring techniques is very important as the intention is to detect 
the onset of a failure mode and the earliest possible time in its development, hence point ‘P’ 
Figure 2 below shows the defect progression curve and theoretical times to failure. 
 

 
Figure 2 – P to F Graph showing earliest to latest detectability by technique. 
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Vibration data gives early warning to underlying bearing fault. 
 
Most routine Condition Monitoring (CM) programs revolve around the trending of collected vibration 
values throughout a machine set, typically a motor, a pump and a fan. In this example it is a Mather 
and Platt (Karntclog) pump which is a pump with an open impellor suitable for pumping water 
containing solids such as sewage and paper pulp used in the paper industry.  
 
In this application the pump is a belt driven unit, as can be seen from Figure 3 below, and is fitted with 
2 double row angular contact bearings.  
 

 
 
Figure 3 – Mather and Platt (Karntclog) pump unit. 
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Vibration data collected from this asset between December 2017 and January 2019 exhibited low and 
very stable levels, and did not give any cause for concern. 
 
It is believed that during January 2019, someone passed the machine and reported it sounded noisy, 
this prompted the maintenance department to plan to remove the pump and carry out a complete 
overhaul and replace the pump bearings. This was carried out despite the vibration levels not showing 
anything to be concerned about, see figure 4 below. 
 
 
 
 
 

 
 
 
 
 
Figure 4 – Acceleration trend from pump drive end. 
 
Vibration consists of many individual frequency components, most will be generated from within the 
machine, and some may be modulated from surrounding machines, so it is important to know the 
technical makeup of the asset or component under inspection. 
 
Technical details such as component speed, bearing reference numbers, numbers of teeth on gears 
within a gearbox, number of vanes on a pump impellor, all assist in the analytical accuracy when 
investigating a suspected failure mode. 
 
Early and accurate analysis can prevent the onset of a catastrophic failure of an asset or component; 
and would allow for the prevention of secondary damage, ultimately preserving the tell-tale signs 
which could assist in a failure investigation when trying to determine the root cause or initiator of the 
failure mode. 
 
Baseline vibration data indicates issue 
Baseline vibration data collected on the 14th January, after the pump was initially overhauled, 
indicated a step change in the overall vibration levels, which went above the statistically calculated 
alarms. Whilst the levels were not considered high, it was the change that triggered concern. 

Increased vibration after overhaul. 

Low level vibration prior overhaul. 

Further increase – Pump removed for inspection. 

New bearings. 
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Spectral activity indicated there was the possibility of a bearing defect, despite these being new 
bearings from the initial overhaul, see figure 5 below, this was communicated to the site engineering 
manager recommending the NEW bearings to be replaced. 
 
The machine was inspected, but the bearings were not replaced, however, as can be seen from the 
trend plot in figure 4 above, the overall vibration reading from the pump bearings continued to 
increase. Based on this, a further recommendation was made to replace the pump bearings as there 
were definitive spectral peaks, calculated from the technical detail, which indicated a defect on the 
bearing outer race, see figure 5 below. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 – Spectral data showing bearing outer race defect (before and after overhaul). 
 
In this case, an action was raised recommending the pump bearings be replaced based on this 
continued increase in bearing related vibration. 
 
On the 9th March the pump was removed, overhauled and the bearings replaced and the removed 
bearings inspected, the analysis and diagnosis were 100% correct as can be seen in see figure 6 
below. 
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Figure 6 – Spawling on one face of the pump drive end bearing. 
 
Cost Avoidance 
Based on information from the asset owner, had this asset failed in service, this would have brought 
the paper making machine to a standstill for a period of around 4 hours at circa £1000 per hour lost 
production, plus the cost to repair the asset and subsequent secondary damage to other parts, 
assumed total cost avoidance, approx. £5500 savings. 
 
Conclusions 
The assumed failure mode, or failure mode initiator, based on conversation with the site engineering 
manager, as to why this bearing exhibited this defect after only 8 weeks of operational duty, he 
suggested the probable cause could lie with the asset overhaul process, and could include the 
presence of hard particulate debris contained in the lubricating grease used to pack the bearing. 
 
The grease pails used in the workshop are regularly left with the lids off, and in close proximity to the 
lathes and grinding machine. 
 
When the machine was put into service, this hard particulate was pressed into the surface of the 
bearing outer race resulting in sub-surface material fracture, which in turn released other particulates, 
hence the 2 small areas of material loss which can be seen in figure 6 above. 
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Based on the initial detection of this fault, it was clear the defect had been identified in the early part of 
the P to F interval, so a very early detection was observed resulting in early intervention and the 
mitigation of secondary component failures/damage. 
 
Improvements 
Based on the above information, and discussions with the engineering management team, it is 
recommended that a strict lubrication management band application regime is produced, implemented 
and adhered to when overalls are being carried out in the central workshops or remote workshops. 
 
An effective proactive maintenance program mandates effective storage and delivery of lubricants. 
Protecting your lubricants, and ultimately your equipment, from the harmful effects of contamination 
and lubricant degradation begins with proper in-plant storage. To ensure suitable storage of lubricants, 
containers should be stored indoors in a dry location where temperatures remain moderate at all 
times. Clearly identify lubricants and machine application to avoid confusion and the misapplication of 
products. And, be sure that the proper transfer equipment and procedures are employed for that 
specific lubricant. These simple steps can substantially impact the useful life of your lubricants and 
your equipment. 
 
Learning 
Vibration monitoring is a very sensitive technology which is capable of detecting the smallest energy 
bursts generated by a defect, be it a bearing, a gear, a misalignment or an imbalance. 
 
Rolling element bearings tend to give lower energy signals, but a well implemented and configured 
condition monitoring program will detect the majority of the fault types associated with rolling element 
bearings. 
 
When a bearing defect is recorded in a vibration spectra, some think the defect will be really severe, 
i.e. the bearing rattling about in the housing, this is not the case, and otherwise, you would be at the 
wrong end of the P to F curve. 
 
It is the intention to pick up the signals from the defect in its infancy, as early as possible (and within 
the routine monitoring period). 
 
It is this early stage of detection when we hear such comments as “there is nothing wrong with this 
bearing”, as it is inspected when still full of grease and under no load, or “There can’t be anything 
wrong with these bearings as they are only 8 weeks old” well these comments are incorrect, a new 
bearing can be defective before fitting, or if the fitting process is incorrect, then the bearing can be 
damaged during fitting (true brinelling for example by impact fitting). 
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It is terribly important that the component parts of the rolling element bearing are properly inspected 
by cleaning and splitting the bearing parts and examining the surface of the raceways, cage and 
rolling elements, NOT just spinning the bearing in the hand, as most of these faults will be early stage 
and therefore not evident without thorough inspection. 
 
Manage your lubricants and their use as detailed in the improvements section of this document, poor 
management of your lubricants will have detrimental effects on your assets reliability, and ultimately, 
on you business’s bottom line. 
 
Our Customers can implement and operate an effective asset condition monitoring program 
without the need to be an expert by using our innovative Machine Sentry ® System and 
Technical Support Methodology/Service. 

 
 


