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Overview
♦ How does your organization talk about reliability?
♦ How do your customers talk about reliability?
♦ Is there a disconnect?
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Overview
♦ MTBF – calculation
♦ MTBF – a very poor four letter acronym
♦ History of Use
♦ MTBF is often Misleading
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Examples of misuse of MTBF

♦ “MTBF is when 50% fail”
♦ “MTBF is the failure free period”
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MTBF Calculation
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Mean (M)
♦ The “Mean” in MTBF

♦ What does it mean to you? 
(No pun intended!)

♦ Average?
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Start 1000 units, 
MTBF = 100

368 still alive at 101 hours

R(t) = e−
t
θ
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Note the exponential decay
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Other Issues
♦ Time – just because it is hours…

♦ Between – not the duration of the failure free period!

♦ Failure – start with the customer definition and get 
agreement on the definition of relevant and non-
relevant failures 
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History of Use
♦ Remember Slide Rule

Mechanical Adding Machines
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History of Use

♦Parts Count Predictions based on 
adding failure rates of components
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Use Reliability
♦ R(t) is the probability that a random unit drawn from 

the population will still be operating by t hours
♦ R(t) is the fraction of all units in the population that will 

survive by t hours
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Complete Reliability Specification 
♦ Function – what the product does
♦ Duration – time, t
♦ Probability – R(t)
♦ Environment – where and how product used
♦ Consider the duty cycle of the product when 

specifying the calculation
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Other Measures
♦ What is the cost of a field failure?
♦ Warranty $ per unit shipped
♦ Returns/field failure $ per unit shipped
♦ What else could you use?
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Actually…

♦MTBF is or should be used for repairable 
systems

♦MTTF should be used for non-repairable 
systems 

♦MTTF is calculated the same as MTBF when 
we assume 
• negligible repair time
• Interarrival times as from an independent sample of 

nonrepairable parts
• Expontential distribution for lifetime of parts
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Impact
♦ Understanding the aspects of MTBF has a significant 

impact on:
• Managing warranty costs
• Life Cycle Cost Calculations

• Comparison of alternative systems
• Customer operating cost predictions and guarantees

• Customer Satisfaction
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www.nomtbf.com
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