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Scope of Application

KES Q-A042B

This shall be practiced for the major characteristics related to the production and

quality.

2. Purpose

This is to maintain and improve the processes in the stable management state by

studying the process changes, finding the special causes and improving that.

Type of Control Charts

Control charts are roqghly divided into two types.

3.1 Classification by usage

(1) Control chart for interpretation

This charts are used to analyze the processes and formulated to investigate the

reason for distribution by studying the situation for what state the process is in

and for where is the problem and for what differences. The mark of control limit

shall be drawn with dofted lines.

(2) Control chart for management

This charts are used to manage the processes and. to find the reason for special

causes during the work by checking the result and removing. e mark of control

limit shall _be drawn with chain lines.

3.2 Classification by characteristic

Full document details: KIA KES Q-A042B 0

. Name of .

Type Data Property Characteristic Control Chart Note
Variables | Length, weight, Average value and range X - Rchart | Special control
Control strength, ingredients, chart may be
Chart time, yield rate, etc. | Individual data and range x - Rs chan used if

needed.
Proportion Defective | When n is not fixed the P chart - Control chart
. . of largest and
_ Number Defective When n is fixed the Pn chart smallest value
Atnbutes - {L-5}
Control Number When the size of range of the C chart
Chart Nonconformities noaconformities occurrence is fixed - Control chart
by modified
Number .. When the size of range of daa
Nonconlormilies .. ] the U chan
. noncenformitics occurrence is not lixed
per Unit
Documents
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4. Guide on Formulation for Control Chart

4.1 Formulation guide on variables control chart

4.11 Formulation guide on %-R chart (Form No, 1)

{1} Control chart for interpretation

- Control limit (UCL, LCL) : dotted line (+--), center line (CL) : solid Line (-)

Procedure

Steps to follow

Writing down basic
itemns

* Write down basic items such as the control no. in top of the control
chart, formulation peried, name of department, name of Leam, elc,

Writing down the result
2 | of preliminary dara
measurement

* Write it down classifying the measurement date(ime)} and data by groups.
- Complete the data selection in short time as soon as passible.

Calculation of average
3 | range for each group
and plotting

* x= X xifn ¢ R= =2,

* 0 : Size of sample, Ia=x+x;4+ - +x, (a=2~5 is suitable)
- Plot obtained average values (=) and ranges (R)

@ 4 | Caleulating contro! line

* Find the control line with data obtained during the specified period

Type UCL CL LCL
the x chart I+ mR X X - AR
the R chart DR R DR

* X x: sun of average values * K : number of groups
«¥=Ix/K * R= ZR/K

* Az D¢, Dy : Read from the value table,
(For n% 6, Ds value does not exist )

_ Investigation of special
causes

+ Investigate if there is no abnormality in the array of plotted points.

= Estimate the rightness of treatment against special cavses and the
recurrence possibility and standardize the revision changes.

- If there are one or more deviated points, repeat the process to calculate
and investigate the contro] line except when cne took steps to prevent the
recuwrrence of special causes during the production process.

6 Estimating the
comresponding process

* After eliminating any special causes jn the process, calculate the process
capability index {Cp. Cpk).

Settling the contral
char

-1

* If there aren't any special causes in the contro! chart and the control
limit is within the specificalion, it can be confirmed 10 have siabie
process {stable "state) so thal on can formulate the control chart for
management.

Full document details: KIA KES Q-A042B 0
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Contro! chart for management

= Control limit (UCL, LCL) : chain line {—-), center line (CL) : solid line (—)

Procedure

Steps to follow

Writing down baskc items

« Write down hasic items such as the control no. in top of the control

chart, formulation
period, name of department, name of team. etc.

Determining
the control line

Method 1) Manage by extsnding the control line determined in the eontrol chart for
interpretation.
Method 2) Assuming the correspording process as stable. apply the initial centrdl line.

Type UcL CL LCL
thez chart | M+3(So-50 | M=) | M-2(5,-5p
the R chanl D:R R it

Su ¢ The upper specification limit Sy, * The lower specification limit

R : Calcvlate when the number of groups (K} makes up 10. (R=XR / K)
Dy, Th : Read from the value table (For n<=6, D value does not exist)

Writing down the result
of data measurement

= Write it down classifying the measirement date{time) and data by groups.

Calculating average range
for each group and
plotdng

« x=Z xfn « R=x 0, — X
= n: Size of sample, Xxo=xtx,+ - +x,. (n=2~5 is suitable}
= Plot chtained average values { x) and ranges (R}

Investigaton of special
causes

« Check spesial cavses in the plotted paints
« Estimate the rightness of treatment against special causes and the recurrence
possibility and standardize the revision changes.
= When one of the following cases occur, reexamine the control fine and repeat
the step 3 o 5 until the formulation is completed.
1) When policy has been changed
2) When the working instructions has been significantly changed in the process
3) When the process has been apparently changed -such as facility replacement
* When reexamining the eontrol line. one may assume the data to reexamine as
preliminary daia and formulate “the control chart for inlerpretation”

Estimating the
corresponding process

= After eliminating any special causes in the process. calculate the process capability
index (Cp, Cpk).

Examination of
management method

= If the result of process estimation shows Cp (One side specification), Cpk {(Both sides
specification)z 133 for more than 3 months. examine the possibiity (o simplily the
management method.

Settling the control line

* When one of the following cases occur, reexamine the control line, and in other cases,
extend the contro!l line determined through 2~3 o manage.
1} When policy has been changed
2) When the work standard has been significantly changed in the process
3) When the process has been apparently changed - such as facility replacement,
change in process capability
4} When the specified lime has passed since the process control started - quarterly,
half-yearly, yearly ’
- When recxamining the control line, one may assume the data o reexamine as
preliminary data and formulate “the control charnt for inlerpretation”

Full document details: KIA KES Q-A042B 0
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O) 41.2 Formulation guide on x - Rs chart (Form No. 2) ,
R 1‘:_-_/'
(1) Control chart for interpretation
= Control limit (UCL, LCL) : dotted line (---}, scenter line (CL) : solid line(—)
Procedure Steps to follow
1 Writing down basic » Write down basic items such as the control ro, in top of the control
items chart, formulation period, name of department, name of team, etc.
Wnno L. . .
nang r:lcwm the result * Write it down classifying the measurement date (time} and data by groups.
2 | of preliminary data .. . ;
* Complete the data selection in short time as soon as possible
measurement
Calcutation of average » Continue to plot the variabless (x) and ranges (Rs).
3 | range for each group -
N - Rs = |J.‘,-‘"I,'+1I
and plotting
* Find the control line with data obrained during the specified pericd
4 | Calculating contral line
Type UCL CL LCL
the x chart f+266 R x F-~266R
the Rs chart 327 Rs Rs - w
* 2 x1:sum of varabless + Rs : Sum of ranges
* K:inumberof groups » x= Y /K « Rs= X Rs/ (k-1)
—— - * Investgate if there is no abnormality in the array of plotted points.
5 Investigation of special » Estimate the rightness of treatment against special causes and the
causes recurrence possibility and standardize the revision changes.
= If there are one or more deviated points, repeat the procéss to caleulate
and investigate the control line excepl when one wok steps to prevent the
recurrence of special causes during the production process.
6 Estimarting the * After eliminating any special causes in the process, calculate the process
corresponding process capability index (Cp, Cpk).
) * If there aren't any special causes in the congo! chart and the coniral
7 | Settling the control limit is within the specification, it can be confirmed to have stable
chart process (stable state) so that one can formulate the control chart for
management.
3
. L

Documents
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(2) Control chart for management

- Control limit (UCL, LCL)

: chain line (—-), center line (CL) : solid line (—)

Procedure

Steps to {ollow

Writing down basic items

= Write down basic itlems such as the control no. in top of the control chart,
formuladon poried, name of department, name of team, elc.

Determining
the contral line

S, ! The upper specification limit

Methed 1} Manage by extending the control line delermined in the eonrol chamm for
interpretation,
Method 2) Assuming the corresponding process as stable, apply the initiz] control line.

Type UCL CL . LCL
the x chart M+'g' {Su—Sp) M=M M_%(SU_SLJ
the Rs chart 327 Rs Rs -

SL : The lower specification himit
: Calculate when the number of groups{K) makes up 1),

-1

‘Wnigng down the result
of data measurement

« Write it down classifying the measurement date{time} and data by groups.

Calculating average range
for each group and
ploting

+ Confinue to plot the variabless(x} and ranges(Rs).
- Rs = |xi—xipd

[4)]

Investigation of specrial

CAuses

= Check special eauses in the plotted points
« Estimate the rightness of reamment against special causes and the recurrence possibility
and standardize the revision changes.
* When one of the following cases occur, reexamine the control [ine and repeat the step 3
to 5 untl the formulation is completed.
1) When pdlicy has been changed
2) When the working instructions have been significanty changed in the process
3) When the process has besn apparently changed - such as facility replacement
= When resxamining the contro! line, one may assume the data lo reexamine as
prediminary data and formulate “the control chart for interpretation™

Estimating the
corresponding process

» After eliminating any sp-ecml causes in the process, calculate the process capability
index {Cp, Cpk).

Examination ol
management method

- If the result of process estimation shows Cp {One side specification). Cpk (Both sides
specification) 2 133 for more than 3 months, examine the possibility to simplify the
management method.

Settling the conuro! line

« When one of the following cases occur., reexamine the control line. and in other cases,
extend the conual line determined through 2-5 10 manage
1) When policy has been changed
2} When the work standard has been signmificanuy changed in the process
3) When the process has been apparently changed - such as facility replacement,
change 1 process capability
4) When Lthe specified time has passed since the process conurol staried - guarerly,
half-yearly. yearly
= VWhen recxamining the control line, one may assume the data to reexaming as
preliminary dau and formulate “the control chart for interpretation”

Full document details: KIA KES Q-A042B 0
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m 413 Value table for variables control chart i
Y
Size of sample the x chart the L-5 chart
i E2 Aqg e
2 266 2,695 0.826
3 | 1.826 0.748
4 1.46 1522 0.701
S 1.29 1.363 0.659
6 1.18 1.263 0645
7 111 1.194 0.626
8 105 1.143 0.611
9 1.01 1.104 0.598
10 0.98 1.072 0.585
sample n Vn Az Ds D4 dz2 dy
2 1.4142 1.88 - 327 1.128 0.853
3 1.7321 1.02 - 257 1.693 0.888
4 2.0000 0.3 - 228 2059 0.880
5 - 22361 058 - 211 2.326 0.854 .
() 6 2.4455 0.48 . 2.00 2.534 0848 A/
7 26458 0.42 0.08 1.92 2.704 0.833
8 2.8284 0.37 0.14 186 2.847 0.820
9 3.0000 0.34 0.18 1.82 2970 0.808
10 3.1623 0.31 0.22 1.78 3078 0.797
4.2 Formulation guide on attributes control chart (Form No. 3)
42.1 Contro! chart for interpretation
~ Control limit (UCL, LCL} : dotted line(-:-), center line (CL) : solid line {(—)
-:x..-/
Documents
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Procedure

Steps to follow

Writing down basic items

* Write down basic ilems such as the control no. in top of the control chart, formulation

period, name of departiment, name of leam, etc.

Writing down the result
of preliminary data
measurement

= Write it down classifying the measurement data{time) and data by groups.
= Complete the data selection in short time as soon as possible

Calculating and plotting
Pn, P, C and U values

=Find Pn, P, C, and U values and then plot them n I size of sample

Pn {(Number Defective) P (Proportion Defective) = Pn/n

U (Number nonconformities

€ (Number nonconformities) per unit) - C/n

Calculating the control
line

= Find the contrel kne with data obtained during the specified pericd

Type CL UCL LCL
the Pn chart Bn Prn+3WPna(l-P) | Pn—-3'En(1-P)
the P chart I3 B+3 ﬂ%ﬁ’- p-gf EU=P
the C chart T C+3/C C-a/C
the U chart 9] U+3 —}-11 3—3\1!—:’1]—

e« Pn=2Pn /XK - C=ICK « P=Z2Pa/Zn

« U=23IC/In * Zn:Sum of samples .« K : number of groups ~

* When LCL valve is negative, exclude it

As n value changes when the P, U chart is applied, control limil should be recaleulated
accordingly, but when n changes within £50% of the average size of sample. one may
manage as if it is the same

Investigation of special
causes

Investigate il there is no abnormality in the zrmay ol plotted points.
Estimate the rightness of treatment againsi special causes and the recurrence possibility
and standardize the revision changes.

- If thae are coe or more deviated points. repeal the process to calculate and
investigale the control line except when one took steps to prevent Lhe recurrence ol
spectial causes during the production process.

Regarding the case where point deviates from LCL line as an abnormality,
Lake proper action

Estimating the
corTesponding  process

Calculate Pn, P, €. and U with the data ebuained during the specified peried, cstimate
the corresponding process.

Seuling the control line

« | special couses doxs not oceur in Lhe control chart and it can be confirmed (o have
stable process (stable slate), formulate “the control chart for management” | otherwisc
continue to formulzie  “the control chart for intcrpretation”

Full document details: KIA KES Q-A042B 0
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ﬁ 422 Control chart for management

= Control limit {UCL, LCL) : chain line (=), center line (CL) : solid line {—)

Procedure Steps to follow

* Write down basic items such as the control no. in top of the contral chart,
formulation period, name of deparument, name of team, ete.

Writing down Lasic items

=

qﬂlﬁ!lﬂliﬂg the control chart for interpretation.
line Method 2) Seuing up Pn, P, C, and U in the basis of past results, draw the
initial control line.

[ Methoed 1) Use the control hine as it is determined by formulating: the contro!
9

Type cL | LCL LCL

the Pn chart Pn Pu-3vPa(l1-P) Pn -3 Pn(1-P)

[ Poz PU-P ?_3‘! P{]n—P]

the P chant

ol
U
i
L

the C chant

0l
-y
|
b
o
Ol
|
[N
L=
ol

cl

Cwl]

i
=
=]

i

o

e

the U chart

+ Pn = IPn/K - C=IC/K + P =25Pn/in

+ U =2C/Zn

* When LCL value is negative, exclude it n > Sum of samples

* As n value changes when the P. U chart is applied, control limit should be
recalculated accordingly, but when n changes withins =30% of the averuge
size of somple, one may manage as if it is the same.

» Find Pn, P, C, and U values and then plot them n: sze of sample

3 Caleulating and plong P, . —
P. € und U values r Pn (Number Defective) * P (Proportion Defective) = Pu/n |

C (Number'noncoqfunnilie‘s)"] U {Number nonconformities per unit) = Cin

Documents
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Procedure

Steps to {ollow

Investigation of special
causes

= Check special causes in the plolted points.
= Estimate the rightness of treatment against special causes and the
recurrence possibility and standardize the revision changes.
» When one of the following cases occur. reexamine the control line and
repeat the step 3 to 4 until the formulation is completed.
1) When policy has been changed -
2) When the working instructions have been significantly changed in
the process
3) When the process has been apparently changed - such as facility
replacement
* When reexamining the control line, one may assume the dawia to
reexamine as preliminary data and formulate “the control chart for
interpretation”

Estimating the
corresponding process

» Calculate Pn, P, C, and U with the data obtained during the specified
period, estimate the comresponding process.

Examination of
management method

«If Pn, P, C, and U values are improved and shows signiiicantly reduced
magnitudes for more than 3 months, examine the possibility to simphfy
the management method

71 Settling the control line

* When one of the following cases occur, reexamine the control line,
otherwise extend the control line determined through 2—4 to manage.
1) When policy has been changed
2} When the work standard has been significantly changed in the
proCESs
3) When the process has been apparently changed - such as facility
replacement, change in process capability
4) When the specified Ume has passed since the process control
started - quarterly, half-yearly, yearly .
* When reexamining the conbrol line, one may assume the data to
reexamine as preliminary data and formulate “the control chart for
interpretaton”
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