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1.  The manual measurement of a component’s diameter could result in a wrong size being recorded.   


(a)
Use the technique of the Fishbone Diagram to highlight EIGHT
 
possible sources of error.

(8)


(b)
Take any FOUR sources of error from the Fishbone Diagram 



 describe against each how they can arise and what can be done to
 
eliminate, or reduce their occurrence.

 (12)

2.  A moulding machine is set up to produce the main body for an assembly. 
It has been shown that poor service life results when the weight of the component is less than 480 gm.

The unit produces 40 per hour and the following sample weights have 

been recorded over the period of an eight hour run:

	Time
	
	Weight (gm)

	08:00
	
	552
	546
	552
	550

	09:00
	
	551
	547
	548
	551

	10:00
	
	553
	552
	549
	549

	11:00
	
	551
	548
	548
	554

	12:00
	
	549
	548
	550
	547

	13:30
	
	551
	558
	553
	557

	14:30
	
	550
	556
	555
	556

	15:30
	
	555
	554
	549
	557

	16:30
	
	552
	551
	557
	556



	
	
	
	
	
	



a) 
Work out the present capability index Cpk using s, the 



approximate standard deviation.





(8)

    
b)  
Suggest suitable control chart settings if we desire Cpk  to be 4.         
(6)


c)   
Comment on the present performance over the day.



(6)
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3.   The following data is taken from a series of experiments where we are attempting 

       to minimise the number of defects produced by a process :

	
	             FACTOR

	Exp.
	A
	B
	C
	D
	E
	F
	G
	Ave.

	1
	1
	1
	1
	1
	1
	1
	1
	5.08

	2
	1
	1
	1
	2
	2
	2
	2
	6.65

	3
	1
	2
	2
	1
	1
	2
	2
	5.23

	4
	1
	2
	2
	2
	2
	1
	1
	7.30

	5
	2
	1
	2
	1
	2
	1
	2
	6.13

	6
	2
	1
	2
	2
	1
	2
	1
	2.95

	7
	2
	2
	1
	1
	2
	2
	1
	5.58

	8
	2
	2
	1
	2
	1
	1
	2
	6.13


   (a)
Determine the effect of each setting of the factors involved and predict the defects if the four most significant factors are each set at their optimum.

(17)

(b)     Comment on the limitation of only using two settings for each factor.

(3)

4.  In any assembly process it is important that component suppliers are selected on a variety of criteria.    Describe the process involved in selecting vetted suppliers.

(20)
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5.
a)
Show that whilst system reliability Rs is Rs = Ra Rb


System failure Fs is not Fs = Fa Fb





(5)


b)
A computer system comprises



i)
Processor unit

(a)



ii)
Keyboard

(b)



iii)
Monitor

(c)



iv)
Mouse


(d)


The failure of the mouse is not considered to constitute system failure 


on its own.  Each item has two states eg a and ā . 


Draw a Reliability Block Diagram for the system and using a Karnaugh 


map to derive system failure function  (Fs).




(10)


Use the Karnaugh map given with the paper


c) 
With the failure probability at 1000 hrs set as below calculate the 


             system reliability.




Processor
26%




Keyboard
15%




Monitor
8%




Mouse

4%






(5)
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6.
a)
Using a graphical approach show that the value of characteristic 



life ( of a product is the life value at 37% probability of success.
(4)


b)
The give data Fig.Q6 has been collected from electric kettles placed 



on test.  Discover all you can from this data and predict the return 



rate because of failure within or one year period from date of 



purchase.  A one year use is considered to be 1095 cylces.

(16)

	         Tested product            

                      1

                      2

                      3

                      4

                      5

                      6

                      7
	     Cycles to failure

             50 874

             16 922

             35 271

             18 830

             11 510

             66 704

             15 291


                                                                     Figure Q6.
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7.
a)
The terms quality and reliability are widely used.  Discuss what 



is meant by the terms.







(5)


b)
Explain what is meant by failure and illustrate your answer by 

                        using examples.







(7)


c)
"The nature of reliability is random!  Explain what this means and 



suggest ways in which reliability may be improved.



(8)

8.
a)
Show how the product failures given by the F(t) curve may be 



translated to a frequency distribution. 




(5)


b)
A series of products have been on test and the current on-going 




information is given below.  It is time truncated.The board of 



directors is seeking to determine its sale s policy and wishes to 



know the likely minimum product life to a confidence of 90%.  



Please provide the information.





(8)


c)
A test series may be conducted in parallel or  series.  What do you
 
understand by this and how would it affect the manner in which 



censored data is handled.






(7)




Product



Life (Cycles)

	1                                                  12,685

2                                                    4,610

3                                                    7,815

4                                                  20,820

                5                                                         1,265 (not failed)





