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What is a Control Chart ?

What do these charts do ?

Its advantages and purposes.
Types of Control Charts.

How to plot a certain kind of chart.
Case Study for a particular product.



* Control chart is graphical representation
of the collected information.

* It pertains to the measured or otherwise
judged quality characteristics of the items
or samples.



NHAT DO THESE CHARTS DO.

* It detects variations in the processing and
warns if there is any departure from the
specified tolerance limits.

* It is primarily a diagnostic technique.

* It depicts whether there is any change on
the characteristics of items since the start
of the production run.



. A control chart indicates whether a process is in
control or out of control.

It determines processes variability and detects
unusual variations taking place in a process.

It ensures product quality level.

It warns in time and if the process is rectified in
time scrap percentage can be reduced.



5. It provides information about the selection of
process and setting of tolerance limits.

6. Control charts build up the reputation of the
organization through customer’s satisfaction.



Control
charts
Variable or Attribute
measurement
charts. charts

X-Bar R-bar



COMPARISON OF VARIABLE

. Variable charts involve the measurement of the

job dimensions whereas an attribute chart only
differentiates between a defective item and a
non-defective item.

. Variable charts are more detailed and contain

more information as compared to attribute charts.

. Attribute charts is based on ‘GO and NO GO’

data require comparatively bigger sample size.
. Variables charts are expensive.



{-BAR CHAR'

. It shows changes in process and is affected by
changes in process variability.

. It is a chart for the measure of central tendency.
. It shows erratic or cyclic shifts in the process.

. It detects steady progress changes, like tool
wear.

. It is most commonly used variables chart.
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6. When used along with R-bar chart :
1. it tells you when to leave the process.

ii. It secures information in establishing or
modifying processes, inspection procedures.

iii. It controls the quality of incoming material.

1. X-bar and R-bar chart when used together form a
powerful instrument for diagnosing quality
problems.



. It controls general variability of the process and

is affected by changes in process variability.

. Itis a chart for measure of spread.

. It is used generally along with X-bar chart.



Quality characteristic

CHART DETAILS
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« First Step: Determine what type of
data you are working with.

« Second Step: Determine what type of
control chart to use with your data set.

» Third Step: Calculate the average and
the control limits.



ample Data




EXAMPLE

 Now that you have calculated the three
important lines for the control chart, plot
the data and determine if the process is
capable. (i.e. The data falls mostly
iInside the UCL, and the LCL)



FINAL STEP

 Make a recommendation to your
company.
— The process is capable
— The process is not capable
» The following errors were found.

* The process needs improvement

« The variations are normal in the system and we
must accept them.



CONTROL CHARTS

» The following control chart shows the
improvement of a process. The standard
deviation decreases as the process
becomes more capable.



EXAMPLE OF CONTROL
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* A process is considered to be stable
and in a state of control, or under
control, when the performance of the
process falls within the statistically
calculated control limits and exhibits
only chance, or common causes.



CASE STUDY ON HOSPITALITY
INDUSTRY CASE STUDY

* By Kent Bauer,
Information Management Magazine,
August 1, 2005

* May and June issues of DM Review.



Sample

Wail Time Samples (ia seconds)

6-8am |7 25 | 33 12 16 243
8- 10 am 2.9 1.8 10 1.2 2.53
1} am - poon 2 h 24 R 1.8 2,65
Noon ~ 2 pm 1.9 3.8 28 1.9 .58
2-4 pm 3.0 2.2 29 08 265
4 -6 pm 24 §.1 23 1.1 3.21
6 & pm 31 2b §3 28 1.7 3240
8~ 10 pm 4.5 35 i1 i3 1.3 423

X doutie bar =




FORMULAS

X-bar

; - E (xl"'xn)

n
n i3 the numbser of gbservations

Upper control lims:

Range

Range = Xpax = Xmin

Upper control ima;

UCLg = D4 *R

= BR5)

X =
k

k is the number of subgroups

Lover control imit:

LCL, = X - Ay %R

E = E (Rlno .Rk)
K
k 18 the number of subgroups.

Lower contrel imit:

LCLR — D3 w R



Tabular values for X-bar and range charts

Subgroup Size
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A,

1.880
1.023
0.728
0577
0.482
0.21%
0.372
0.227
0.2C8
0.285
0.256
228
0.235
0.223
0.212
0.202
0.184
c.187
0.120
0.172
0.167
0.162
C.157
0.152

d;

1.128
1.683
2.059
2.326
2.524
2.704
2.847
2.870
2.078
3.173
3.258
3.338
3.807
2472
3.532
2.588
2840
2.689
3.738
3778
2.819
2.858
2.885
2821

O,

Dy

2.268
2574
2.282
2114
2.004
1.524
1.854
1.816
1.777
1.744
717
1682
1672
1.883
1637
1.622
1608
1.597
1,58¢
578
.S66
557
S48
sS4

. R



dar Chart | KFt Control

Type Limit Description Formula
X-har XUCL Upper Control Limit | = (x double bar) + (A factor)*(R bar) § 07
= (2.97) 4 {.735(1.50)

SUWL | Upper Warning Limit | = (x double hae} + (2/3)"(A; factor)*(R bar) | 3.70
= (2.97) + {23y (.73)*(1 30)
XUNL | Lower Warning Limit | = (x double bar) - (2/3)* (A, factor}*(R bar) | 2.24
= (2.97) - (3)*{.73)%(1.50)
XLCL Lower Confrof Limit | =f{x double kar) — {8, factor)*(R bar) 1.88
= (2.97) - {.13)*(1.50)

Range RUCL Upper Control Limit | = (R ban)*{D, factor) 342
= (1.50)*{2.28)
RLCL Lower Controf Limit | = (R bar)*{D, factor) 0.00

= (1.50){0)




3.42

KPI
Reservation
Wait Time 150
(range in
seconds)

R bar

Subgroup Sample




INTERPRET CONTROL CHART
RESULTS

* Range chart first to ensure stability of KPI
metric process: because no ranges are
outside the RLCL or RUCL, the wait time

process Is in control



KPI
Reservation
Wait Time
(x-bar in
seconds)
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INTERPRET CONTROL CHART

* Rule violation 1 - four consecutive data
points in a row trending up or down merits
a caution. This occurs in subgroups 1 to 4

* Rule violation 2 - one individual data point
outside a control limit is a serious problem.
This occurs for subgroup 8
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