	Reliability Prediction 

	Reliability Predictions are commonly used in the development of products and systems to compare alternative design approaches and to assess progress toward reliability design goals. Predictions are a valuable form of analysis that provides insight into safety, maintenance and warranty costs and other product considerations. 

Commonly used electronic reliability prediction approaches include: 

· MIL-HDBK-217 "Reliability Prediction of Electronic Equipment" - Even though this handbook is no longer being kept up to date by the US military, it remains the most widely used approach by both commercial and military analysts. 

· Bellcore (now Telcordia) TR-332 - The Bellcore approach is widely used in the telecommunications industry and has been recently updated to SR-332 in May 2001. It is very similar to MIL-HDBK-217. 

· The IEEE Gold Book - IEEE STD 493-1997, IEEE Recommended Practice for the Design of Reliable Industrial and Commercial Power Systems, provides data on commercial power distribution systems. 

· NSWC-94/L07 - Handbook of Reliability Prediction Procedures for Mechanical Equipment.  This handbook presents a unique approach for prediction of mechanical component reliability by presenting failure rate models for fundamental classes of mechanical components. 

Brief descriptions of the various prediction approaches follow: 
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MIL-HDBK-217 has been the mainstay of reliability predictions for years. The handbook includes a series of empirical failure rate models developed using historical piece part failure data for a wide array of component types. There are models for virtually all electrical/electronic parts and a number of electromechanical parts as well. All models predict reliability in terms of failures per million operating hours and assume an exponential distribution (constant failure rate), which allows the addition of failure rates to determine higher assembly reliability. The handbook contains two prediction approaches: the parts stress technique and the parts count technique and covers 14 separate operational environments, such as ground fixed, airborne inhabited, etc. As the names imply, the parts stress technique requires knowledge of the stress levels on each part to determine its failure rate, while the parts count technique assumes average stress levels as a means of providing an early design estimate of the failure rate. 
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Bellcore's (now Telcordia) TR-332, approach is very similar to that of MIL-HDBK-217 but it's based primarily on telecommunications data and covers five separate use environments. The approach also assumes an exponential failure distribution and calculates reliability in terms of failures per billion part operating hours, or FITs. Its empirically based models are in three categories: the Method I parts count approach that applies when there is no field failure data available, the Method II modification to Method I to include lab test data and the Method III variation that includes field failure tracking. For the most widely used Method I case where the burn-in varies, the steady-state failure rate depends on the basic part steady-state failure rate and the quality, electrical stress and temperature factors.
 

	
	 

	

	

	The IEEE Gold Book provides data concerning equipment reliability used in industrial and commercial power distribution systems. Reliability data for different types of equipment are provided along with other aspects of reliability analysis for power distribution systems, such as basic concepts of reliability analysis, probability methods, fundamentals of power system reliability evaluation, economic evaluation of reliability, and cost of power outage data.  

	 

	NSWC-94/L07 - Handbook of Reliability Prediction Procedures for Mechanical Equipment.  This handbook, developed by the Naval Surface Warfare Center –provides failure rate models for fundamental classes of mechanical components.  Examples of the specific mechanical devices addressed by the document include belts, springs, bearings, seals, brakes, slider-crank mechanisms, and clutches.  Failure rate models include factors that are known to impact the reliability of the components.  For example, the most common failure modes for springs are fracture due to fatigue and excessive load stress relaxation.  The reliability of a spring will therefore depend on the material, design characteristics and the operating environment.  NSWC-94/L07 models attempt to predict spring reliability based on these input characteristics.
 


