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(Control Charts) 4:ibull sl agu

What Is a Control Chart?

A statistical tool used to distinguish between process variation resulting

from common causes and variation resulting from special causes.

Why Use Control Charts?

* Monitor process variation over time

» Differentiate between special cause and common cause variation
 Assess effectiveness of changes

« Communicate process performance
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7 Individual values (X chart) (Levey-Jenning chart)
Average {i chart)

Median

Range ( R chart)

/" Variables < Standard Deviation (S chart)

Quality score (Q chart)

Demerit (D chart)

¢ one subgroup Multi-response chart

for each plotted pninr‘< ™ Trend chart

Proportion (p chart)
1. Shewhart Control Number of nonconforming units (np chart)
Charts < \ Attributes]  Count-number of nonconformities ( ¢ chart )
Number of nonconformities per unit (u chart)

Moving (X) } Il- Variables
> one subgroup Moving (R) charts
for each plotted point |  EWMA (Exponentially Weighted Moving Average)
CUSTM (Cumulative Sum)
2, Acceptance Control

Charts

3, Adaptive Control
Charts

Attribute Data: This category of Control Chart displays data
that result from counting the number of occurrences or items in
a single category of similar items or occurrences. These
‘count” data may be expressed as pass/fail, Yes/No, or
presence/absence of a defect.

Variables Data: This category of Control Chart displays values
resulting from the measurement of a continuous variable.
Examples of variables data are elapsed time, temperature, and
radiation dose.
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To make control chart we can use:
Individual measurement

=  Characteristic determined

=  Characteristic not determined

Repeated measurement

=  Characteristic determined

=  Characteristic not determined
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X-Chart Jaugiall Jasal) assl
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Upper Action limit (UAL)

o aladi dannli o

Upper Warning limit (UCL)
""""""""""""""""" A & el uiadll aa

e
—>

g

g' X +ZSX

%} ¢ l Centerline (CL)

o -—————— T ~~~~~~ T ———————— | sdiealis

L N

< ] _ 2%
X -2S, x =izl

— N
1 | X -35« Lower Warning limit (LCL)
LS b . x Lower Viarning

————————————————— I el as

Lower Action limit (LAL)

™ il Jasall an

date

Batch No.
daladal) o8,
s giall Jaadal) any oLi) dadss
Jao yal) pemiall Bauld A yumad o Sl daglee dunage die ladiu) S e
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(Accuracy) 4aall s =
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.).sa.'uﬂ
Maximum ) =i¥l; (Minimum Recovery) iV} 2ainl) dess dic oy =

(Recovery
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Interpretation of Control Charts :z3lill s
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(X-Chart) _plusll Jausiall ausl 5352l Jasa ans ¥
Warning rules 4a¥) ey o sagal) v 3lai (o daplall Y lal) o
avall a9 ZHl8 Akl Saslg dad ®
cSopaall Lall e aaly ils o Anlie o dass @
Baliag draliie ol deps W
Aailiiag dayliia af daps @
opdanl) agas A D dayliie o BV e el ®

cGosaall Ll (e aaly ils e Aailiie dad il (S3a] e pd Byde

uld e o 40 cluldl cup) A jeall Bagal) b ) die e
Al 038 ey agaadlsll ciligs 115 ppm e ggiai (Synthetic sample)

(In House Material)

Batch NO (Date), (Number)

X (xetXo)2 | X (- X )

1-Jan-09 116 2.640625

2-Jan-09 116.5 4.515625

3-Jan-09 114 0.140625

4-Jan-09 112 5.640625

5-Jan-09 1145 0.015625

6-Jan-09 114 0.140625

7-Jan-09 114 0.140625

8-Jan-09 1155 1.265625

9-Jan-09 113 1.890625

10-Jan-09 1155 1.265625

11-Jan-09 113 1.890625

12-Jan-09 116 2.640625

13-Jan-09 116.5 4.515625
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slia (aS Aada ol ada gl lusdll
14-Jan-09 114 114 114 -0.375 0.140625
15-Jan-09 112 112 112 -2.375 5.640625
16-Jan-09 114 115 114.5 0.125 0.015625
17-Jan-09 114 114 114 -0.375 0.140625
18-Jan-09 114 114 114 -0.375 0.140625
19-Jan-09 116 115 115.5 1.125 1.265625
20-Jan-09 113 113 113 -1.375 1.890625
N
= izlf 114375 ppm Lgaal) Ul e g)lanad) Gl Gl
o O bsssiall sl o) i sy Joaall

> (¥ —x)*= 35.9375 ppm

19

35.9375

Batch No & X

1.375299 ppm

> Centerline (CL) = Mean = Average = X = 114.375 ppm

> Upper Warning limit (UWL)= X+ 2S,=117.1256 ppm

> Lower Warning limit (LWL) = X - 2S, = 111.6244 ppm

> Upper Action limit (UAL) = X+ 3S,=118.5009 ppm

> Lower Action limit (LAL) = X - 3S,= 110.2491 ppm
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X CHART
119
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo o
118 4
(7 (e —— — — ——— — — — — — — — ]\
A /
116 0/ \ 4
115 \ /\ A / A ——Data
\ Y
R & - a -
X N—d ‘ N4
v | W
13 L A
eoesJAL
112
[ I R R e e B R - oo AL
1M
9 0 00000000000000000000000000000000000000000000000000000000000000000000tttttttts °
110
109 T
3 ) 7. 7. 7 2;
7‘09&00 3\151,_09 6‘\Ia,'.os Va".os 2\,30.09 &Ja,"os eva".og 7Va"‘09 24\/&,"09 27\,‘”‘09
Batch No
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%AV, ¥=)+ x(/11501Y)= AV ¢ la il ded o
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R-Chart saall hudal) acl

Sl adyy Jie e ol (Lauld) dueaje Gl (Gadl) @lebill g Gl Jiar S au)
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Al ads

_ Upper Action limit (UAL)

RXD4
T
23
g9,
e ) 4

- & slall Janall an

N
Centerline (CL)
S el haslild ZR
R i=1
N

Lower Action limit (LAL)

(sl Jayali o

Batch No.

“4 L~ a.-“ ?EJ
Factors for calculation of standard deviation
from range and construction of R-charts
Number of replicates Central line / Lower action upper
per batch standard deviation limit action limit
d, D, D,
2 1.128 0 3.267
3 1.693 0 2.575
4 2.059 0 2.282
5 2.326 0 2.115

tgdall naal) oy pualic

dulie Luxage Bale ol Aladlin Liwd Ao Jily el o 3yl 8 (C L) Japall Lo

D3 = 0, D4 = 3.267

R = dyxSy desena IS
D,<R = (UAL) (gsball ol 2
DyxR =( LAL) Lliud) Lapall 22 =

ol sl lonall oyl a5 5Ja) — Al AS L A pll ) sall e g s



El5da 5 - 5250 lia oS Ala ) isla 1 sl

ﬁ =SWX d28W= /ﬁ

Where, d,= factor of stander deviation

(R —Chart) (gaall Jauial) acu)ll agal) Jasda aull

:AY) Y A Bagal) Jasa (glai ¢ AaglAl) c¥IA) e

coadll IS Qs Bale] cany @lllg Javall a7 )lA 2 Sas)g dad @

Aailie ol Baliie dapliie Cilelyd dass @

Ll ugie (398 Ak dailiie g8 Aass @

oSl a3l 5ieal) Dlua sy B e Ju gaall ) laill o sal3l e
P URFCIA|

(55iad Ll e e AaY) Glubl) cujal S juall Basadl s clya) die @ Jba

(In House Material) dial) sda auiy agaudlS ciligaS (115 ppm) Ae

Batch NO (Date), (Number)

R 1X1-X2l

1-Jan-09

2-Jan-09

3-Jan-09

4-Jan-09

5-Jan-09

6-Jan-09

7-Jan-09

8-Jan-09

9-Jan-09
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Ye

10-Jan-09

11-Jan-09

12-Jan-09

13-Jan-09

14-Jan-09

15-Jan-09

16-Jan-09

17-Jan-09

18-Jan-09

19-Jan-09

20-Jan-09

R =0.35 ppm
D3 =0 ,D4 =2.367

Centerline (CL)= R = 0.35 ppm
Upper Action limit (UAL) = R x Ds=1.134 ppm

Lower Action Limit (LAL) = R x D3 = Zero ppm
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R CHART
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14 - eLAL

L .
T

o p

3 6 9 1 1 1 2 2 2
3’*’%@8 Vangy “Vangy  angy  Nangs Nangy Nangy “angy “Nangy “Vang,
Batch No
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Analytical Methods 43l (§ )
:Alanal) 3 hall g g

Standard Methods [standard setting organization (AOAC, ASTM)].

Official Methods [for use by government organization (EPA, NIOSH)].
(asSs Aadaia Ji (e a2 DU dreny ()b

Literature Methods [Analytical Journals].

(el Ayl DUl e glan (k)

¢ In-House Developed Methods [Laboratory procedures].
Bal e denall Cagpla oD Janl) U8 (0 g Jail) 23 Al (3y1) dulans (33k0)
() sl
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Standard Operational Procedures 4.l Jadal &k

(SOPs)Title

Summary

Materials

Solutions & Reagents
Interference
Procedure

Range

Calculation
Precautions

Sample preservation
Unit or result expression
Number of result digits
References

YVVVVVVYVYVYVYYVYVVYVYYVYY

Method validation Jdlaill 3k 3
What is method validation?
Why is method validation necessary?
When should methods be validated?

How should methods be validated?

$ady ) 3igl A Vil
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The process of verifying that a method is fit for purpose
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|- Which analytes / in which matrices / in presence of which
interferences/ at which precision and accuracy

CFI PRI
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