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Abstract: Nowadays, modern and reliable products capable of having a long life have caused a need for models capable of 
predicting the life of products using accelerated life Testing. 

 

This paper presents a single-stress reliability model using 
Arrhenius-Weibull relationship for prediction of the life of products. Application selected is a knock sensor. In this paper is 
investigated the Arrhenius model with the use of Weibull Distribution on the study of Accelerated Life Testing (ALT). 
Statistical inference is done in order to estimate the parameters involved in the model and predict reliability of the accelerated 
life test. The Weibull distribution was tested in order to determine if the model is properly used. Finally, estimation of 
reliability of the knock sensor is presented using the estimated parameters. 
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1. Introduction 

 
The Knock Sensor send a signal that detects when the engine is in a certain position, then sends the pre-detonation, 

The sensor controls the engine vibration and fuel efficiency. 
This sensor is located either in the engine block, head or intake manifold and varies for each engine type and brand 

of vehicle. Its principle of operation is based on the ability of a piezoelectric element to convert the vibrations into an 
electrical signal and vice versa, that is, in the piezoelectric effect is said that when a deep sound collides with a glass (quartz) 
one stream small power, so the sensor placed at a specific location of the engine will produce a voltage signal AC 
(Concepcion, 2004).  

The warranty analysis department of a manufacturing company has registered a high percentage in relation to the 
frequency of failure of warranty automotive knock sensor. In the process of validation, some tests are used to better 
understand relationships between design and process characteristics and establish a basis for continuous improvement. 

These tests must be completed with production parts. Based on engineering specifications, validation tests are 
divided into: functional testing and durability testing, where each different test is performed. For all of the knock sensor 
function tests should be performed at 25°C with a tolerance of ± 5°C, where the temperature is stabilized in the test for at 
least half an hour.  

In functional tests, sensitivity tests are done, which ensures that the output voltage of the sensor is sufficiently 
sensitive to detect low levels of knock. Some developing durability tests are also done; the tests are performed applying low 
temperatures and high temperatures to the items. This test verifies that the sensor can withstand extreme effects of 
temperature, thermal shock resistance, moisture-temperature cycles, resistance vibration, etc. but most of these tests are no 
longer the failure of products since the time of completion are around 72 hr and between 5-6 test cycles. 
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