
CHAPTER 6

Conclusions and recommendations
The first part chapter sh ow s the con clu sion  o f  the overall research, all 

p rocesses that passed  and the result. The second  part sh ow s the recom m endation  for 
further developm ent.

6.1 Conclusions

The current control p rocess assum e p rocess m ean is sh ifting in every shift o f  
operation. T herefore, one m ust re-com pute control lim its in every  shifts o f  
m anufacturing. This is not a m ost e ffic ien cy  w ay  to  overcom e the problem  in 
controlling the quality o f  process.

The above practice contradict a statistical quality control theory. In SPC, 
control lim its should  be changed only w h en  on e certain that the p rocess m ean and 
variation have shifted to  n ew  value. T o  determ ine the shift conditions, w e  have to do a 
h yp oth esis testin g  to  prove that the n ew  m ean and/or sigm a are really d ifferent from  
the on e used  in calcu lating control param eters. For p-chart, the change in control 
lim its depends on  m eans and sam ple size. In this research, the sam ple s ize  is set to  be 
constant. So, process m ean is the on ly factor that w e  concern.

The m odel is constructed to overcom e the hum an factors o f  w h en  to  
recalculate control lim its by replacing it w ith  the statistical m ethod. The b inom ial 
distribution theory, control chart for attributes (p-chart) and the statistical in ference on  
a population  proportion are used  for the purpose o f  dem onstration.

Firstly, the data has been  co llec ted  from  electrical tester in test departm ent in 
harddrive m anufacturing plant. This data is the y ield  o f  the p rocess or fraction  
conform ing. S in ce th is data is y ie ld  o f  p rocess w h ich  has on ly  pass and not pass, it is 
considered  as b inom ial distribution. This set o f  data is b inom ial d istribution w h ich  is
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approxim ate to be normal distribution by the calcu lation  o f  np value. Then, w e  
calcu late the process capability by ch an ge the data from  fraction conform ing to  
fraction n on conform ing and approxim ate Z -lev el to  be Ppk. A fter that, the algorithm  
w as constructed based on  statistical h yp oth esis testing and control chart for fraction  
n ononform ing (p-chart). Then, the proposed m odel w ere tested  using random ly  
generated data based on  binom ial distribution w ith  2 d ifferent p. T h ese sets o f  data 
w ere generated by com puter. The data are used to v isua lly  dem onstrate the e ffic ien cy  
o f  the m odel. The results sh ow  that the m odel can correctly d etect process m ean shift 
at the right point.

F inally , test the m odel is tested  w ith  a data co llectin g  from  the actual 
m anufacturing process. The result sh ow s the m odel can detect the shift in the process 
m ean w hereas the hum an naked eye  cannot. Firstly, this is done by m aking sure that 
w e have su ffic ien t data points for the h ypothesis testing by ca lcu lates the suitable  
sim ple size. Thus, using the propose m ethod w e  can be certain, by u sin g  that process  
has or has not changed. T his leads to  an autom atic and real tim e recalcu lation  o f  
control lim its in the continuous m anufacturing system . B y  u sin g  this proposed  
algorithm , the d ecisio n  is system atica lly  m ade instead o f  hum an’s, thus reduce one  
addition m anufacturing variation.

6.2 Recommendations

The flow chart o f  the proposed m odel is g iven  in this research. T his algorithm  
can be easily  transform ed into a com puter softw are that can detect the process mean 
shift in the real continuous m anufacturing system .

A s described in the previous chapter, this m odel is d evelop ed  to  u se  w ith p 
chart. W ith the sam e log ic, it can be applied and im proved to u se  w ith the other kinds 
o f  control chart such as X  -R  chart or X  -S  chart. A s w e  k n ow  from  the theory o f  
Statistical P rocess Control that the p-chart is develop ed  from the sam e base lo g ic  w ith  

the X  -R  chart. The sam ple s ize  calcu lation  o f  this m odel for p chart is very large. If  

this is  applied to X  -R  chart, it w ill be sm aller, so this m odel is a lso  suitable for X  -R  
chart.
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