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ANV UIYUDY SPC

B Statistical process control is a collection of tools that when
used together can result in process stability and variability

reduction
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Statistical Process Control (SPC)
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(@) Samples of the procuct, say five
poxes of cereal taken of the filing
machine line, vary from each
other in weight.

b} After enough samples are taken
from a stable process, thay form a
pattern called a digtribution.

(ch Thera are many types of
distributions, including the normal
(bell-shaped) distribution, but
distributions do differ in terms of
central tendency (mean), standard
deviation of vanance, and shape.

i) I only natural causes of variation
are present, the output of &
process forms a distribution that is
stable over lime and is predictable

(e} If assignable causes of variation
are present, the process output is
nat stable over time and is not
predictable. That is, when causes
that are not an expected part of
GUr POCESS OCCUT, SuUr Samples

o

Frequency Frequency

Frequency Frequency
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‘ Three population distributions ‘

45\
/~ N\
ENTN

1N,

-30g —20x —loyg X +log +20g +3oy
(mean)

‘ Distribution of sample means

Mean of sample means= ¥
Standard deviation of Oy
Oyx = —F—
X
\n

the sample means

fe-++ 95.5% of all x fall within + 26, -]

|.. .............. 99.7%of all X fall within£ 365 -........... .I
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[V [ 4
3 ANHULVDINAANNIINVUIUNIT

(a) In statistical control and
capable of producing within
control limits. A process with
only natural causes of variation
and capable of producing within
the specified control limifs.

J

Lower control limit "V#

J

ggipper control limit

(b) In statistical control, but not
capable of producing within control
limits. A process in control (only natural
causes of variation are present) but not
capable of producing within the specified
N control limits; and

(c) Out of control. A process out of

— S —— J con_trtc_)l having assignable causes of
(Weight, length, speed, etc. ) variation.
A Sopadang Review of SPC

22

Statistical Process Control

LHUNAIVAY (Control Chart)

Aa I~ A A aa 1 £ [l 1 o 9
m uruginiuguiluaieslenaadaedarie diulngiiunly
1 Y
dAmSUANY AT AIUANNTZUIUMIHAATNIRGIAY  Dr.Walter A.
| a 4 o 1 a
Shewhat 1HugAudaduunlug 1924 w'lduuzihiumuginiugu
9 d'dy Y A
awnsoaueartnnuguld 3 Uszms Ao
fvuathmnensewnasgiulumsantivau lddanu
relumsaniivauussgiuthmne

1HlumsiSulgushwine

A Sopadang Review of SPC 23

Statistical Process Control

UHUANAIUAN ( Control Chart )
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Control Chart Types
Continuous Categorical or
Numerical Data Control | pjscrete Numerical
Charts Data
|
v i
Variables Attributes
Charts Charts
| |
WV, Vi Vi Vi
R X P C
Chart Chart Chart Chart
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Variation due to
assignable causes

17=UCL 5 J) [ I .

16=Mean X Variation due to
\ natural causes

15=1¢t. “+—+—+—+—FH—+—+—++++ Lo v

\Q. \ Variation due to
assignable causes

12 345 6 7 891011 12
Sample Number
Out of control
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X Chart Control Limits

UCLyx =X —m From
K’L Table Page 26

LCLyx =X-A,R Range for
sample i
Mean for
< sample i

n
2 R
B =1

/
L S R =
N 7 # Samples /\/\n
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R Chart Control Limits

UCLr = D4R
(@ From Table Page 26
LCLg = D3R

n ./L/ Range for Sample i
X R;
R = i=l
n \5\___ # Samples
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Revised Control Chart
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Control Chart for Attribute
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Trial Control Limits

UL , =p+z,PL=P) 2= 2 for 95.5%
limits; z = 3 for
99.7% limits

# Defective
) ) Items in
>n, ZXiJ Sample i
n= 1=l and p==&L :
k P Ekl 0 Size of
o '{ sample i
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Process Capability and Tolerance

95.5% of all x fall
within = 2csX

USL

Tolerance = Distance between USL — LSL

Process Cap. =60

99.7% of all X fall
within £ 3c¥

X

LSL

X =L
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Process Capability Potential C,

Lower Upper.
sperilflc,atlon specification
imit limit

/\ (a) Acceptance
sampling

(b) Statistical

process control
A .
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Process Capability Performance C,,

C o = minimum of Upper Specificat ion Limit — X o
i 3o
X — Lower Specificat ion Limit
3o

where X = process mean
o =standard deviation of the process population

Assumes that the process is:

sunder control
snormally distributed
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Process Capability C,,

» Proposed by Hsiang and Taguchi

= Measures the degree to which the process
output is on the target

» Compatible with the Taguchi loss function

~USL-LSL
" 6\/(,u—T)2 +o°

C
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Process Capability C,,,

» Third generation of process capability
index

= Include both C, and C,

» C i imposes a penalty when the process
IS not on target

C

T 2
1+(' j
o)
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