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



           

 

           



          



           

 

            

             

  

  

   

      

           

 



  

            









         









             

 

 

       

           

             

        
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





    

    

 



    

 



  

 





    





    





    









  





    

  





  





  





  





    





  





  

 



  





  

 



   











     

         





       





       





    

     

         

 



         

 



     





     











           



          



            

 







            

          



  

        

          



            

            

         

        

        







 

 

  



 





            



             
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 



 

             

           



         





  –  

 



         

  







         

 

   

            

           

   

   

  

    

    

         

        

         

            

          

          



          

              

          

      

 

 





  

             

 

          

            

     

     

  

          



          

        

          







           

  

           

          

            

 





   



 



            

 

             

   

 

 



 

            





             

           



           



  

  

  









             



           

   

 



               





     

 



   

           

           

          

             



           









 

 

            

             



 

   

  


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           

            

             







 

          

 

 

  

         

 

    

  

 

  



           

             







          

         

            



       

 

             

           



           

 



 

    

      ” (Marcum et al., 2003, p.XVI) 

              

   



         

 

          

             





 



          

   







   

             



 

 

           

             

 

 

  

           

 

  

          





        



  

              



  

  



  

  



 

 

  

  

 







    





 





 













 

  


 


  


 

 






 

 

            





 

   

  



   

 

         



   

 



   

            

        







   

 











 

           

  

            

  

     División “El Soldado” de Anglo American Chile;

         

   

    

          

    

 

         

   

       –







 

   

             

               

        

      

  

            

           

          

          

          

          

       

  

     



         

 

         

   

 





         

            

             

 

           

           

     

           
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

            

           

     





            

           

        

   

           





            

            

 

          

   

             

  

   

            

 

              

          

           

     







 



           



        

         

 

 





          

  

   

          

 

          

           

            

  

      

    

         





         

        

            



   

             

         

     

       



             

          

     

     “

” 

  

           

  

   

      

        

 





 

              

  

   

           







 –   

   

          

            

 

           

 

  

 ” 

  



          

“        ”

          





      

 

          

       





          

         

            “

”

   la confiabilidad puede expresarse “  

≥ 0” (Melo





 “

” (Melo et al., 2009, p.94); matemáticamente, se 

 







 “

” (Melo et al., 2009, p.95)  

   

∆t) y ∆t

           

            

            



          



            

 





 

 “

  ∆t” (Melo et al., 2009, p.95) 

  

  

 

     “      

”  







          

  

            

    







             

“          

 ” (Melo et al., 2009, p.95); esto es

  







        

  



            



 –   

 



 

    







         

  



        

         

  

          



  



 

  

       

 

      

     

    

         

         

    







           

 

         

 

            

    



   

              

 

    



      



             



          







            

  

     

    

            

  



 

   


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        



           

  

           

         

 

   

        

 





 

 

 





  

           

          

   

  





  

(Tamaño “B”)        

  

       

 

       

 

       

     





  “

” 

           “ 

”       

  así como la “       

” (Rockwell Automation, 2007, p.1)

  

         

  

     

           

       

         

 

          

    

         

          

         

      

           

    





  



            

    

         

       

verifican “ 



    

      

 

Es importante también considerar que “d      

       ”    

 

         

 

         

   

        

        

 





        

    “ 

 



 

           

  



           



 







               

          





             











 



 









 

          





            











 

 

           

   



              

          

longitudinales y se dan cuando éstos “abarcan no uno solo, sino dos o más grupos

iones entre ellos” (Sierra

   

longitudinales “para el análisis y la interpretación e incluso para el estudio 

causalidad” (Sierra





 

  

             

 

   



 

   

           

   “     

”   

    “t       



 



 



 

            

          



         





          

   



  

 

 

 

  



  

  – 



      

 – 



 

 

 

 

 

  – 





            

 

            



  

         

            



  

 



 

  





 

               

            







  

  





 

   

         

           

         

          



 

   

    



            

  

   



           



 





              

       



 

  

         



 

 

         α cuando el p 

menor que α  

  p < α

  p > α





 



 

 

           

  

  

  

  

  

  

  

  

  

  

 





   



            

    

           



          



         


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TIEMPO SERVICIO
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NO FUNCIONA

NO ARRANCA

QUEMADO

MAL FUNCIONAMIENTO

FUERA DE RANGO

CORTO CIRCUITO





           


  

  

  

  

  

  

 

   



0 10 20 30 40 50 60
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FALSA ALARMA

NINGUNO





            



















  




  

  

  

  

  

 











           

  

            

          

categorías identificadas se agrupan en la categoría “otras”.





   

 

      

      

      

      

    



   

   

   

   



              

 

           

           



            

          

uales no hubo coincidencia en ambos periodos, la que se ha denominado “otra”.



            

       

           

           





mal. La categoría “otra” identifica dif      







 

 

 si la proporción de la categoría “otra” disminuye, el efecto es positivo

   





 

             

             

            

   







Lo mismo se  puede decir de la categoría “otra”, donde se verifica una reducción





 





           

 





            







  

         
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

   

      

             

predomina la categoría “sucio”, que reúne 40 órdenes de trabajo, que representan



           

            

          

          







         
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

   

  

motivos consignados, predomina la categoría “sucio”, donde se registran 55

           

            









         
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             



          

agrupan en la categoría “otra”.





           


 
      
      
      
      
      

    

   
   
   
   
   



             

           

         

         

           

           







 

 

 i la proporción de la categoría “ninguno” crece, el efecto es 





   





             



 

         





   



             





 

             







       tegoría “otra”, la proporción decrece 14,4%,



            















 

    


  

  

  

  

  

  

  

  

  

  

  

  



  



0 5 10 15 20 25 30 35 40

AMBIENTE POLVORIENTO

ENERGIA INCORRECTA

CIRCUITO DE CONTROL

FALSA ALARMA

TIEMPO DE USO

TERMINO DE VIDA UTIL

SOBRECARGA

DESCONOCIMIENTO

NO PRECISADA

CABLEADO FLOJO





             



            



 



            







    


  

  

  

  

  

  

  

  

  

  

  



    


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AMBIENTE POLVORIENTO

TERMINO DE VIDA UTIL

COMPONENTE DEFECTUOSO

NO FALLO

EQUIPO OBSOLETO

CIRCUITO ABIERTO

TERMINAL SUELTO

FALSA ALARMA

FALLA DE COMUNICACION





             

             



 

            









  



  
  
  
  
  
  
  
 
 
 
  




           

   

           

 



en la categoría “otra”.





   

 

      

      

      

       

      

      

    

   

   

   

   

   

   



   



         

            

     

 







 

 





  

 

   

  



            



            

           



  



 

            

             

 

            



 



             

           









             

 





 



             

            

            

            









   

   


  



   



 
 

 
 
 
 
 
 
 
 
  
  



  











 



            

            

  





            







   
















    







 





      







       

 


  





             

 

              



 

 

  



 







  









   


  







  




 

 

 

 

 

 

 

 

 

 

  

  







  
 





           

            

             









            

           







   







 








    




 



      







       

 


  

 



 

            







         

               









  









   




 

  

 

 



    

    

   

 





 

 

 

 





 

         –  

           



              

 

  

  

         

           





            



       

         

 –  

            

 

            

             

             

  







  

           


 








   

 


 

 

 

 

 

 

 

 

 

 

  

  







    




             

     

           

  

 







   





            
 















    








      







       







  





 









         



 







  

 







           


  







  



 
 

 
 
 
 
 
 
 
 
  
  



   
 









          

 





             

          



   







            
 















    








      







       







  



 











         

 









    









   




 
  

 
 


   

    
   
 




 
 
 
 




            

 – 

           

 

              

 

  

  

              

    









       

         

 –  

            

 

            








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 

            







     

 



 



  



           



         

   

         



  
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

            



          



           



 

  

  

  

   

 

 

 

            

 

            

            
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   



 

          



  

            











    

         

         



  



          



        



 

       





   



  



  







           



  



  

 



  

  

  

  

  

  

 

 

 

 

 

        









             

 



          

             

 



   

           











    

 



  



     

 

 

          

       

             



          



           

 

            

  





             

  

    

  

    

  

   



  





  

  

  

  

  

  

  

  





 

 

 

  

 



 

 

             





            



           

  

              



            

   

             

  









    

            

        



  



     

          

  





  p < α

  p > α

 α  

  α 



            





            

  

   

   

      







 



    

 

 

  



    



          





  p < α

   > α

 α 

  α 



  

 





   

   

              











     





           



    





    

 

       


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        




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



    

 

        



    

 







  

  ∆ ∆ 

  ∆ ∆

  ∆ ∆ 

  ∆ ∆ 

  ∆ ∆ 



  

  





  

 

 

  

  



 

            



          



            



            







 

  
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 



 

 

  ∆ ∆  

  ∆ ∆  

  ∆ ∆  

  ∆ ∆  

  ∆ ∆  
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
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


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 

            

 

             

          

   

    



            

             





           

            

           









            

 

        



            

           

           



 





            

            

 

          

            

            

          

           



            





           





            

  



     





            

              



            









               

         



         

             



            

         









            







          

         











             



           















           

          







 

  

 

       



         



            

  



        



          

        



 

  



         



             



 

   



           

            







  



 

           

 

        

         



          



       

 

  





       



           



            

           





   –  –   

       

 





      

  





 

 







         

      



          



        



  



 



             



   

 – enfriado por aire (tamaño “B”). 



    –     

      



           

        



   







      





  


