
Tillförlitlighetsteori ht04 Kap 1: Inledning (August 30, 2005) 11 Introduktion1.1 Lite historiaTillförlitlighet av tekniska system har inte studerats i mer än a 60 år. Menman började redan under oh efter Första världskriget med att studerafunktionssäkerhet för en-, två- oh fyra-motors�ygplan.I början av 30-talet använde Walter Shewhart, Harold F Dodge oh HenryG Romig statistiska metoder för kvalitetskontroll i industriella tillverknings-system.Et. Läs i Rausand & Høyland.1.2 Di�erent approahes to reliability analysisRausand & Høyland skiljer på) hardware reliability,� the physial approah (kallas ibland �strutural reliability�)! the atuarial approah� software reliability, oh� human reliability.Läroboken (oh kursen) behandlar främst �hardware reliability���the reli-ability of tehnial omponents and systems� oh �approahen� är via livs-längdsfördelningar för komponenter oh system av komponenter, dvs �theatuarial approah�.1.3 Sope of the textThe main objetives of the book are1. To present and disuss the terminology and the main models used inreliability studies.



Tillförlitlighetsteori ht04 Kap 1: Inledning (August 30, 2005) 22. To present the analytial methods that are fundamental within relia-bility engineering and analysis of reliability data.1.4 Grundläggande begreppReliability:Quality:Availability: A(t) = P (item is funtioning at time t)Aav = 1t Z t0 A(s) dsOm man har en enhet som kan repareras så att den blir �as good as new�varje gång den upphör att fungera tillfredsställande, såAav = MTTFMTTF +MTTRMaintainability:Safety:Seurity:Dependability:Tillförlitlighet kan mätas på olika sätt beroende på omständigheterna. T.ex,1. Mean time to failure (MTTF)2. Number of failures per time unit (failure rate)3. The probability that the item does not fail in a time interval (0; t℄(survival probability)4. The probability that the item is able to funtion at time t (availabilityat time t)



Tillförlitlighetsteori ht04 Kap 1: Inledning (August 30, 2005) 31.5 Tillämpningsområden1. Risk analysis2. Environmental protetion3. Quality4. Optimization of maintenane and operation5. Engineering design6. Veri�ation of quality/reliability1.6 Modeller oh osäkerheterJerzy Neyman (1945):Every attempt to use mathematis to study some real phenomenamust begin with building a mathematial model of these pheno-mena. Of neessity, the model simpli�es the matters to a greateror lesser extent and a number of details are ignored. The suessdepends on whether or not the details ignored are really unimpor-tant in the development of the phenomena studied. The solutionof the mathematial problem may be orret and you may bein violent on�it with realities, simply beause the original as-sumptions of the mathematial model diverge essentially from theonditions of the pratial problem onsidered. Beforehand, it isimpossible to predit with ertainty whether or not a given mat-hematial model is adequate. To �nd this out, it is neessary todedue a number of onsequenes of the model and to omparethem with observation.George E P Box: �no model is absolutely orret. In partiular situations,however, some models are more useful than others�Ofta i kon�ikt med varandra är



Tillförlitlighetsteori ht04 Kap 1: Inledning (August 30, 2005) 4� The model should be su�iently simple to be handled by availablemathematial and statistial methods.� The model should be su�iently �realisti� suh that the dedutedresults are of pratial relevane.1.7 Standarder oh direktivHänvisning till en websida oh Rausands e-postadress.



Tillförlitlighetsteori ht04 Kap 1: Inledning (August 30, 2005) 5
Tillförlitlighetsteori ht04 OH 1Kursens omfattning� Livslängdsfördelningar� Analys av system av (o)beroende komponenter� Räkneproesser� Markovproesser� Underhållssystem� Säkerhetssystem� Analys av livslängdsdata� Aelererad provning

Tillförlitlighetsteori ht04 OH 2Jerzy Neyman (1945): Every attempt to use mathema-tis to study some real phenomena must begin with buil-ding a mathematial model of these phenomena. Of ne-essity, the model simpli�es the matters to a greater orlesser extent and a number of details are ignored. Thesuess depends on whether or not the details ignoredare really unimportant in the development of the phe-nomena studied. The solution of the mathematial pro-blem may be orret and you may be in violent on�itwith realities, simply beause the original assumptionsof the mathematial model diverge essentially from theonditions of the pratial problem onsidered. Before-hand, it is impossible to predit with ertainty whetheror not a given mathematial model is adequate. To �ndthis out, it is neessary to dedue a number of onse-quenes of the model and to ompare them with obser-vation.George E P Box: �no model is absolutely orret. Inpartiular situations, however, some models are moreuseful than others�


