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Control Charts allow a company’s performance over time to be analyzed by combining
performance data, average, range and standard deviation. Control charts usually used to
analyze a process the company performs.

Data: The data used in the control charts we will discuss 6(_ and R Charts) are samples
of a population .

Example: A manager at Gillette want to analyze the process that forms razor
blade thickness using X and R control charts. He decides that his co-op will earn
some overtime and the thickness of five blades for fifteen hours. This will form
15 subgroups representing the total population of razor blades and each subgroup
will have 5 data values n = 5. The resulting data is as follows:

Measurement #

Hour 1 2 3 A 5
1| 00625 00626 00624 00625 0.0627
2| 006824 00623 00624 00626 0.0625
3] 0082 00625 00623 00625 00626
4 00624 0.0623 0.062 00623 0.0624
51 00621 00621 00622 00625 00624
6| 00628 0.0626 00625 00626 0.0827
7| 00624 00627 00625 00624 00626
8] 0.0624 00625 00625 00626 0.0626
9y 00627 00628 00626 00825 0.0627

10| 00625 00626 00628 00626 0.0627
11 0.0625 0.0624 0.0626 0.0626 0.0626
12 0063 0.0628 0.0627 0.0625  0.0627
131 00627 00626 00628 00627 00626
14| 00626 00626 00625 00626 0.0627
15| 00628 00627 00626 00625 0.0626

Please note: The size of a sample subgroup and the duration of time between each
subgroup completely depends on what the particular individual planning the
analysis decides to do.

"Other control charts such as the moving average control chart use data based on populations not samples.

If interested please refer to:
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[image: image2.jpg]Now that the co-op has taken all of the data measurements, the next step is to interpret
the data through calculations.

Step 1: Find the mean (Y) and the range for each subgroup".
X=(Xx)/n For the first Sub group (.0625+.0626+.0624+.0625+.0627) / 5 = .062

R =Max (x;) —Min (x;)  For the first Sub group .0627-.0624 = .0003

Step 2: Find the mean of the X and Range.
X=( ZYi )/ (# of sub groups)

R= (X R;)/ (# of sub groups)

Mean of |Range of]

each each

Measurement # hour hour

Hour 1 2 3 4 s x R

1| 00625 00626 00624 00625 0.0627] 006254 0.0003}
21 00624 00623 00624 00626 006255 0.06244y 0.0003;
3| 00622 00625 00623 00625 00626] 006242 0.0004
47 00624 0.0623 0062 00623 0.0624; 0.06228] 0.0004]
5 00821 00621 00622 006825 0.0624] 006226 0.0004
6] 00628 00626 00625 00626 006271 0062641 0.0003
7| 00624 00627 00625 00624 00626 006252 0.0003
8] 00624 00625 00625 00626 0.0626] 0.06252] 0.0002]
9| 00627 00628 00626 00625 00627) 0.06266) 0.0003
10] 00625 00626 00628 00826 00627 0.06264] 0.0003
1" 00625 00624 00626 00626 0.0626] 0.06254 0.0002]
12] 0063 00628 00627 00625 0.0627) 006274 0.0005]
13 00627 00626 00628 00627 0.0626] 006268 0.0002f
14| 00626 00626 00625 00626 00627 00626 0.0002
15 00628 00627 00626 00625 0.0626¢ 0.06264f 0.0003

(mean of the mean) X = 0.062541
traan of the Danne} T = 0Anan7




[image: image3.png]Now that we have our data points and our mean line (X or R), the co-ops next step is to
find upper and lower limits for each chart using our data.

Upper and lower control limits represent 3 standard deviations above and 3 standard
deviations below the mean line respectfully*. Instead of calculating the standard
deviation for all of the sample data we use these simple equations:

Upper control limit for X (UCLg) = X + A,*R
Where A, can be found on page 237 of your Intro to IE textbook. Look at the
subgroup size (in this case n=>5) and follow the subgroup size row until the A;
column is reached and then record the number.

X and R have been previously calculated

Lower control limit for X (LCLg) = X - A*R
X, R, A, and have been previously calculated/recorded

In this case, the co-op would calculate:

UCLz = X + A*R LCLy= X - Ay*K
= (.06254) + .577*.000307 = (.06254) - (.577*.000307)
UCL:= .0627 LCLs= .0624

Upper Control limit for R (UCLg)=Ds*R
Where Dy can be found on page 237 of your Intro to IE textbook. Look at the
subgroup size (in this case n=>5) and follow the subgroup size row until the Dy
column is reached and then record the number.

R has been previously calculated

Lower control limit for R (LCLg) = D;*R
Where D; can be found on page 237 of your Intro to IE textbook. Look at the
subgroup size (in this case n=5) and follow the subgroup size row until the D;
column is reached and then record the number.

R has been previously calculated

In this case, the co-op would calculate:

UCLg = D*R LCLg = Dy*R
= (2.115) *.000307 = (0 )*.000307
UCLg = .00065 LCLg= 0

* For more information about how upper an lower control limits are derived see page 236 of your Intro to IE textbook
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[image: image5.png]Now that we have our data points and our mean line (X or R), the co-ops next step is to
find upper and lower limits for each chart using our data.

Upper and lower control limits represent 3 standard deviations above and 3 standard
deviations below the mean line respectfully*. Instead of calculating the standard
deviation for all of the sample data we use these simple equations:

Upper control limit for X (UCLg) = X + A,*R
Where A, can be found on page 237 of your Intro to IE textbook. Look at the
subgroup size (in this case n=>5) and follow the subgroup size row until the A;
column is reached and then record the number.

X and R have been previously calculated

Lower control limit for X (LCLg) = X - A*R
X, R, A, and have been previously calculated/recorded

In this case, the co-op would calculate:

UCLz = X + A*R LCLy= X - Ay*K
= (.06254) + .577*.000307 = (.06254) - (.577*.000307)
UCL:= .0627 LCLs= .0624

Upper Control limit for R (UCLg)=Ds*R
Where Dy can be found on page 237 of your Intro to IE textbook. Look at the
subgroup size (in this case n=>5) and follow the subgroup size row until the Dy
column is reached and then record the number.

R has been previously calculated

Lower control limit for R (LCLg) = D;*R
Where D; can be found on page 237 of your Intro to IE textbook. Look at the
subgroup size (in this case n=5) and follow the subgroup size row until the D;
column is reached and then record the number.

R has been previously calculated

In this case, the co-op would calculate:

UCLg = D*R LCLg = Dy*R
= (2.115) *.000307 = (0 )*.000307
UCLg = .00065 LCLg= 0

* For more information about how upper an lower control limits are derived see page 236 of your Intro to IE textbook




[image: image6.png]Now the co-op combines all of the data to view the control charts:
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