TYPESOF ATTRIBUTECONTROL CHARTS

There are FOUR principie types of attribute control charts available.

. 1. Thenp chart. The number defective chart.

This monitors the nminber of defective items found in each samople. The sample
must be of constant size.

2. The p chart. The proportion defective chart.

. ~'Thismonitorsthe propeortion of defective items fonndin each sample. The s—ﬁmple
does not have to be of constant size.

E

- 3, The ¢ chart, The number of defects chart.

_This monitors the number of defects found, where more than one defectcanbe
found in each unit. The sample must be of constant size.

4 The u chart. The number of defects per unit chart.

This monitors the number of defects found per inspection unit. Thenumber
of units inspected can vary. '

Al are based on the principle of determining the mean value of defective items
or defects produced, and sctting control limits at 3 standard deviations above and
below this. '




NOMENCLATURE:-

P = Percentage defective e.g. 2%.

P = . Proportion defective e.g. 0.02

n = Sample size

m = | Number of samples

¢ = ~pp = Numberofdefectives or defects
u = ¢/n = defects per unit

The formulae for mean and standa:d'deﬁation'zre suramarised below.

i SAMPLE SIZE CONSTANT
np chart for number defective

) ‘Mcaan:nﬁ,' G = /“EE-%—J
n

ii. SAMPLE SIZE VARIES

P chart for percentage defectv

e
Mean = P in%, \/ Py 100 P:l}

p chart for proportion dcfecnve
Mean = D asproportion, -\/ L P ( 1-

DEFE |
i  SAMPLE SIZE CONSTANT

¢ chart for number of defects
Mean = ¢, G:,/ c

ii. SAMPLE SIZE VARIES

u chart for defects per item
Mean = &, o= /1
7l
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The tules for process control on all the charts are the same as for variable charts:-

ACTION

On Special Canses

Any point outside the control limits.
A run of 7 points, ait ABOVE the central line.
" A run of 7 points, all BELOW the central line.
A run of 7 points going UP (each point eqnal to or grea.ter than
the point before).
A tun of 7 points going DOWN (each point less than or equal to
the point before).
An obviously non-random pattern.

INTERPRETATION FOR CONTROL CHARTS FOR ATTRIBUTES

These are based on progess capability, that is the past history of the p:rdcess. The aim is
to improve the process, which means incorporating any causes that move the process
data downwards and clirninating causes that move it npwards.

' The ultimate objective is to produce zero defects, but it is necessary to move forward in

stages. Attribute charts can be used to examine the effect of process changes and to
monitor these stages. :

PROCESS CAPABILITY

Capability for p and np cham is exprcsscd as thc pmpomon conforming to

specification.

Capability = 1-7

For ¢ and u charts ¢ and T are used, but as measures of process performance.



Control Chart for Attribute Data
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mmmm,mmmmﬂmsammmmm noted. These notes witi helgs you to
ik COeTcve OF PIOCEIS ITprovement action wien sigralied by the controf chart.

np charl NUMBER DERECTIVE

| Mean, np =T = Total umber afo{efec&bas
Mumber of samples

= 102 _ 408
25

Standard deviation, o = / [e(-2)]
| | | ./ [4.08(1 7%}]
= 1999 '
Conliol limils, T % 3o
velL, 408 +3(1.999) = 10.077

Lct, 408 -3(1.999) =-1.917
ie. no lower conlrol limil

0-3




Control Chart for Attribute Data
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P chart - PROPORTION DEFECTIVE
Caleulations -

For each sample ; Fe proporiion. defective p= =2
9- Sample { F= ’2 = o024 *

Mean p = Tolal number of defectives
Total number of semples
prI2+i5H+i34 18 350 _ po35
500+ 510+430+------+500 16,000

Average semple s¢xe- R oz Tofal mbcr.'.;a.mpu’cd
' : Number of samples

o= 10,000 x 500

swmuu@... e J 5”75?%5)]'

o= j [(o.oai) O(;— 0. 035)]= 0.0082

Controf imils, p # 3o
UCL, 0.035 + 00246 = 00556
LCL, 0035~ 0.024& = o.o1o4

-6



P chart PERCENTAGE DEFECTIVE

Caleulalions -
For each sample fhe percentage al&geafwe = %P x1o0

e.y. Sample P-—;j’o x100 =2.4 %

Mean P = Tofal number ow’afefec&ves x 100
Total number sempled

Pax 12415449 +18 x100 = 350x100 =3.5%
500+510 +490---+-+500 10,000

Average swple size, n = Tolal nmzber .3amp!ed'
' Number of samples

" = 10,000 = 500
20

Standard deviakion o J|E 190 -]
j[35(ioo 3.5)] =0.82%

500

Conlrol limds, P * 3o
vcL, 35+24@ =5956%

‘LeL, 35-24¢ =104%
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~| QUESTION 7

| a) Percentage defective charting (p chart) is used to momt{)r
certain criteria.

From the results of a number of samples the chart was set up.
using the. following data:

mean proportion of rejects @') - 0.016
mean sample size (1) o _ 108

-

control }ines are set using UWL at p+ Zx\/ 'p‘ (1 -p)tn

and S UALat© p+3x/p(-p)a 9 Marks

(i)  determine the control limits and draw the chart to scale.

(i)  the next six samplésrtaken .gavg the following data:
Number in sample 95 76 120 145 106 80
Number of rejects 4 3 4 6 4 2

Plot the proportion defective on the charf, comment on
the state of the process: NOTE: the controi lines can
remain static provided the sample size varies {rom the :
average size () by no more than + 25%. ' O Marks

b Explam the d1fference bctwecn contro] charts for number of | |
defects (c) and charts for number of defects per unit (u). 2 Marks




Tables of Constants
- and Formulas

X and R Charts *

Chart {or
Averages
) Chart for Ranges (R)
Divisors for }
-Factors for Estimate of . Factors for
Subgroup Control Standard Control
Size Limits Deviation . Limits
n An dz Da D4
2 1880  1.128 - 3267
3. 1.023 1.683 - 2.574
4 0729 2.059 - 2282
5 0.577 . 2.326 - 2.114
6 0.483 2,534 —  2.004
7 0.418 2704  0.076 1.824
8 0.373 2.847 0.136 1.864
S 0.337 2.870 0.184 1.818
10 - 4308 - 3.078 0.223 1777

UCLY.LCLX = X % A2R

UCLr = D4R
LCLy = D3R
& = Rid2

R
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