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TQM total quality management

in control

1508402 “

4.2.1

quality loop

4.2.1
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4.2.3

TQC

113 58”
13 58”
seiri ——

seiton ——
seisou ——

seiketsu ——
sitsuke ——
13 55”

113 58”
{3 5Sll

113 58”
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4.2.2

4.2.2
10 —15
10 —20
1 —3
4.2.4
_’
4.2.4
3
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TQM
80 TOM
4.3.1
70
18.7 10000
1/5
" " GATT
1985 GATT
1S0/TC176
1S09004-2
TOM [« TQM TQM

4.3.1 TQM

A~ O DN

1986
1984
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Price Waterhouse
Stanley Brown
Service

4.3.2

Toial Ouality



w

89

12

PDCA

8600

72

1988

100
189

PDCA
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23

1950

Sandy Corporation

10
5
45400D
24
72
4 5
w- E- Deming
4.3.3
” PDCA
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110
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1924 Bell Telephone Laboratories
70



MBA
www.mhjy.net

“ AMIE” materials
inachincs.
methods
man
environment

chance cause of variatiOn

assignable cause of variation

out of control
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5.1.2

1.
110
5.1.1
5.1.2
51 3 5.1.3
5.1.1
5.1.1 ( zcm)
2.559 2.556 2.566 2.546 2.561
2.570 2.546 2.565 2.543 2.538
2.560 2.560 2.545 2551 2.568
2.546 2.555 2.551 2.554 2.574
2.568 2572 2.550 2.556 2.551
2.561 2.560 2.564 2.567 2.560
2.551 2.562 2.542 2.549 2.561
2.556 2.550 2.561 2.558 2.556
2.550 2.559 2.565 2.552 2.560
2.534 2.547 2.569 2.559 2.549
2544 2.550 2.552 2.536 2.570
2.564 2.553 2.558 2.538 2.564
2.552 2543 2.562 2571 2.553
2.539 2.569 2.552 2.536 2.537
2.532 2.552 2.575 2.545 2.551
2.547 2.537 2.547 2.533 2.538
2571 2.545 2.545 2.556 2.543
2.551 2.569 2.559 2.534 2.561
2.567 2572 2.558 2.542 2.574
2.570 2.542 2.552 2.551 2.553
2.546 2531 2.563 2.554 2.544
110
110
2 5455—2. 5654 100

5.1.3
2. 5305—2. 5754
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2.5305-2.5354 2.533 6 6
2.5355-2.5404 2.588 8 14
2.5405-2.5454 2.543 12 26
2.5455-2.5504 2.548 13 39
2.5505-2.5554 2.553 20 59
2.5555-2.5604 2.558 19 78
2.5605-2.5654 2.563 13 91
2.5655-2.5704 2.568 11 102
2.5705-2.5754 2573 8 110
110
2.
1
01 N 100
X
X 1 2 100
X X
¢ &
¢ € u
e é a
e
e
2
1. hypergeometric distribution
N=100

n=10



N=12,D=3n=4d=1,

got
P(d) =
@ =~
N——
D—N
N—D——N
n—— N
d—n
n—d——n
p d — n
Co
Cib
Ch—— N
1" 12
_ CLCh%
P = =55
CCs
P(d-1) = o = 0509
12
P(d =0) =0.255
P(d=2)=0.218
P(d =3) =0.018
A

P(A)=P(d=0)+Pd=1)+Pd=2)+Pd =3 =1,

MBA
www.mhjy.net

n=4

P(A) = 0.25+0.59 + 0,218+ 0.018= 1,

P(£1) =Pd=0)+Pd=1)

= 0255+ 0.509
=0.764

P(d® 2)=P(d=2)+P(d =23

=0218+0.018
= 0236

P(d? 2) =1- P(d£1)
=1- 0764
= 0.236

512

2

5.1.2
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(@ N=20,D=1n=4 |,
P(£1) =P(d=0)+Pd=1
_CiC , CiC
Co  Ch
= 08+02
=1
(b) N=20D=3n=4 |,
P(A£3) =P(d=0)+Pd=1)+Pd=2)
+P(d =23
_ C2<431‘7 . Céf% . Ciffy . 035317
CZ) C20 C20 CZO
= 0491 + 0421+ 0.084 + 0.004
=1
(0 N=20D=5n=4 |,

PAE4)=Pd=0)+P(d=2)+P(d=2)+P(d=3)+P(d=4)

_CiCh , GG} | CiCh , €I}, CiCh
Cx ©Cx» Cs» Cu Cy
=0.282+ 0469+ 0.217 + 0.031+ 0.001
=1
(d N=20,D=7,n=4

PAE4) =Pd=0+P(d=1)+P(d=2)+P(d=3)+P(d=4)

_Cic, CiCh | CiCh | CiCh | Cick
Ch | Ch ' Ch ' Ch | Ch

=0148+ 0413+ 0.338 + 0094 + 0007

=1

5.1.3 a

2. binormial probability distribution

N 1000 N - co

N= 10n
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Bernouli

P(d) =Cir?@- r)~

n—
d—mn
p—
q—
p
3 N 1000
n 10 1
2
(aP(d=1=C%r1-r)~¢
= C,(001)*(1- 001)°
=0091
a-g - OCks  CLCRL _ChChy
Cy o Cloo
N= 10n

(b)P(d? 2)=1- P(d <2)
=1- P(d=0)- P(d=1)

=1- C%(001)°(0.99)* - C (0.01)*(099)°

pn

= 0,092

=1- 0904- 0091
= 0005
4 N p,
in=5 in=5
(a)y =010{n=15 (b)r =005 n=15
fh=30 {nh=30
a n
5.1.5 5.1.4
ir =010 jr =010 jr =010

@ =5 =15 Oy -39
ir =005 _ir =005 _ir =005

(d),:'\n:5 (e)»:'\n:]_S (f)’:"n:30

P 0.01

5.1.4
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b
5.1.4 5.1.5
fi,r:O.OS 1r:010
Ml =50 O =30
5.1.6 5.1.7
5.1.6 p 0.1 n 50 5.1.7
p 0.25 n 25 N> 10n p< 0.1 np=4—-5
X =nr
s:,/nrq
n—
p—
q_
3. Poisson distribution
|ke-l
P(d =k) = "
| =nr
n—
p—
e 2.718281
5
| =0.5 1
lke”! 05'e%®
P(d =k) = % = T =0.303
A A
Pd=)=P(d£21)- P(d=0)
=0910- 0607
=0.303
A
x=1(nr)
s =4l
6 3
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|l =nr =10" 0.01=01
| “e' o01'e ™

P(d =k) = K = 1
A
P(d=1)=0.0091
np 4
A
np= 5
5.1.8
3
1.
2.
_ 1 X - (x- m?/2s?
F(X)_\/EO_ ¥e dx
M—
S—
X X-N(m,s?)
nF0 s=1 =N 0 1
B
5.1.9
N O
F( )_O_¥’\/E X
3.
m X 5.1.10
X 5.1.11
m o m o
X
5.1.10 X
nme0 m=0
nF3
me0 mF-2
m

5.1.11 m
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o, 1.50, 1 o053 1.5 05

o, 0.5

“ 3S ”

f(X)=P(n- s <x<n+s)
=H-s <(x- m<s]

X-m
<
s <Y

=f@®-f(-1
B
f(x)=f(1)- f(-1)
= 08413- 01587
= 0.6826
P(M- 25 <x<m+2s)=f(2)- f(-2) = 09546
P(m- 3s <x<m+3s) =f (3) - f(- 3 = 09973

=P(-1<

5.1.12
+ 30 0.9973
“ 307 + 30
-00 +00
* 30 * 30 100
“ 30 o o
0.9973 5.1.13
5.
7 296

100

11 30_ ”

25

0.9973
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m= x = 296,
s =25x, =273

X, - X
S

273- 296
=t )

f (-092)

f(u)=f( )

B
F (- 092) = 01788

5.1.14
X = 296

8 273 o =25, 7
X =273,0 =25,
F (u) =0.005

B
u=-258

X=X, - US
= 273- (-258)" 25
=3375

337.5
0.01

T/2=X-X_
=337.5-273
=64.5

P 0.01
0.005

0.1788

0.01

337.5
5.1.15
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64.5
x=296
0.01 x,=273

o
f(u) =0.005

B :
u=-258
XL - X
u=
S

XL - x
u
_273- 296
T - 258

=891

S =

5.1.16
n&) o o 25
8.91

10 ! 346
5.1.17

X, - X
1- f(u)=1- f(—

s )
346- 296
")
=1- f(2)

B :

f (2) =09773

1- f(2) =1- 09773
= 00227

2.27 346

228.5V 1.25V
5.1.18

11
226V 230V
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Hx) =f(u)- f(u,)
g X ¢ Koo X
=f(=) -

. ,230- 2285, 226- 2285
T )18
=f(12)- f(- 2)

)

B
Hx)=f(@2)-f(-2)
=08849 - 00183 86.66
= 0.8666

12 15 225V

f (u) = 015,
B
=-104

X - X
() =f(=)

X - X

S

u=

X=X, - US
=205 (-104)" 125
=226.3

226.3V
225V 5.1.19
6.

N3 10n,r £ 01
nr34 5
nr35

®

®

226V

1.25V

15

230V
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in control
m s
X S X S m s m s
m s
—m s

in control
5.2.1 n So

out of control

5.2.2 m s
m n
5.2.3 m m
5.2.1
5.2.4 A B m S
X R
X m E X =m
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5.2.6

S S-=s INGE
3. R s =R/dy
n do 5.2.1
5.2.1
n d, ds d, ds
2 1.128 0.853 14 3.407 0.762
3 1.693 0.888 15 3.472 0.755
4 2.059 0.880 16 3.532 0.749
5 2.326 0.864 17 3.588 0.743
6 2.534 0.848 18 3.640 0.738
7 2.704 0.833 19 3.689 0.733
8 2.847 0.820 20 3.735 0.729
9 2.970 0.808 21 3.778 0.724
10 3.028 0.797 22 3.819 0.720
11 3.173 0.787 23 3.858 0.716
12 3.258 0.778 24 3.895 0.712
13 3.336 0.770 25 3.931 0.7094
X m R
s X R
5.2.5
m
n
n n 30 X n



“ AM1E”
m o
“ AM1E”
60
B=60
o3
1.Cp
T—
()' —_
2.Cp
Cp
3.Cp
1
T T
Co=%s " 6S
Ty—
T —
5.3.3
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5.3.1

99.73
B=60 o

5.3.2

{3 30. ”

ol

o2
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Py TL PL
+0.025

1 f 20-0010 100
x=20.0075 S 0.005 Cp
Cp

T,- T, _20025+19.99
2 2
m=x = 200075

: m M ,

T _ 20025- 1999

C,=—Q(Z=—F———117
P 6S 6" 0005

5.3.1 Cp=1.17 1 Cp .33

M =

= 200075

B 5.3.4

X 19.19- 20.0075
P, +P, =2f (— S

X
)= 2( 0.0005 )
= 2f (- 35) = 2" 000023 = 000046
2 m M

Cpk = Cp(L- k)

K :

M- _M-X_ g
T/2 T/2 T/2

E 'k

k

0.025

2 f 20001 100
x=20.011 S=0.005 Cp
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_ Ty +T.  20025+19.99

= 200075
2 2
X = 20,011,
X>M, ,
|E| =|M - X| =1200075- 20011 = 0.0035,
535 .
_ |8 _ 00035 _ 02
T/2  0035/2
C, =C,(1- k)
"~ 6S
0035
=——> _(1- 02
6 0005 )
= 0933
5.3.1  Cpk=0.933 0.67 Cp 1.00
B
o= £ X f(19.99- 20.011) f(-42) »0
= = = -4, »
S 0005
U1 f(xu - >_<) _ f(20.025- 20.011) (28 = 09974
B s /7 0.005 IR
P=P_+P, =0+09974 = 09974
5.3.1 Cpk Cpk
5.3.2
5.3.2
Cp k X
1.33<Cp 0.00<k<0.25
133<Cp 0.25<k<0.50
1.00<Cp<1.33 0.00<k<0.25
1.00<Cp1.33 0.25<k<0.50
5-3-3 Cpk Cp k
p k Co P
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5.3.6 a
5.3.6 b
Cp CP
CP:l:TU-TL Ty - rr+rr-TL
6s 6s 6s 6s
T,-m=m-T,
Co
cpL=p MM
B 6s 35
T,-m T,-m
Cp=2———=—
P 6s 3
3 2000
100 x=2350
$=80
_x- T, _2350- 2000 _
Cu="35 = 37 gg 146
4 0 .0lmg
x=0.0048mg S=0.0012mg
T, - x 001- 0.0048
= =144
Cw="3 3 o002
1.
2.
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5.3.8

100
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+0.10

fg oo 100
5.3.4 5.3.4

38 30 18 25 23 30 20 29 22 25
30 25 13 25 27 20 25 28 18 38
38 30 25 25 27 24 30 30 22 22
14 30 26 25 27 25 26 35 25 15
24 25 28 27 23 29 23 30 25 18

29 18 24 20 22 22 20 38 20 27
28 20 22 22 23 25 29 25 29 35
20 18 23 27 29 30 30 24 22 31
18 28 15 23 31 26 25 30 30 19
23 28 19 25 22 18 22 35 30 22

7.9
1.
5.3.4 100
Xnax=T 938, Xmin=7-913 5.3.5 k=9
S X 7938- 791
h= Xmac Xmn _ 7938° 7913 _ 550 @0.003
K 9
5.3.5
n k
50 — 100 6— 10
100 — 250 7—12
250 10 — 25
2.
5.3.6 100 0. 003 9
Xnin-h/2=7.913-0.0015=7.9115
7.9115 0.003=
7.9145

7.9145
7.9145 0.003 7.9175
5.3.6 9
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_ +
a 2
79115+ 7.9145
X, = =7.913
2
7.9235+ 7.9265
X5 = =7.925
2
5.3.6
_ X fj
1 7.9115—7.9145 7.913 2 2
2 7.9145—7.9175 7.916 2 2
3 7.9175 —7.9205 7.919 5551 16
4 7.9205 — 7.9235 7.922 5553 18
5 7.9235 — 7.9265 7.925a 55553 23
6 7.9265 — 7.9295 7.928 5552 17
7 7.9295 — 7.9325 7.931 555 15
8 7.9325 — 7.9355 7.934 3 3
9 7.9355 — 7.9385 7.937 4 4
100
100 5.3.6
7 5
a
5.3.6
5.3.9
n X S
5.3.4 100 X S,

T, +T,  795+7.90

=7925
2 2

Cyh €C

p

5.3.7 SCTA
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0o N O O~ WN PP

(Tx 0.54)<R; (Tx 019z R (Tx 0.54)<R

(Tx 0.25)= Y R (Tx 0.80)<y R (Tx 055z 3 R | (Tx 0.90)<} R;
(Tx 051)= Y R (Tx 1.06)<y R (Tx 092z 3 R | (Tx 1.26)<} R
(Tx 0.77)2 ¥ R (Tx 133)<y Ry (Tx 1282y R | (Tx 1.63)<y R
(Tx 1.04)= 3 R (Tx 159)<y R
(Tx 1.30)= Y R (Tx 1.85<}y R
(Tx 1.56)= R (Tx 211)<}y R

(Tx 2102 Y R | (Tx 237<y R 5%

2 SCAT simple capability acceptance test
100

SCAT
5.3.7

5.3.10 5.3.7

SCAT 32 32
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8 ( )
R
= Ri(i=123 )
= Ri 8
> 4
l 8
f 10i0.05
1. n=8 n1=8 n1
9.98 9.99 10.02 10.01 9.99 10.00 10.01 10.01
2.
f 10005 SCAT 5.3.7
5.3.8\\ 5.3.8

1 0.0192 R 0054 R

[} o]
2 0.055 = ar, 0.090 aR

3 o o
4 0.092 > ar, 0.126 aR

[o] [o]
0.128 = aRr 0.163 aRr

3. nq R1



R, =X
R1

4
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max Xmin =10.02- 998 =0.04
5.3.8 0.019<0.04<0.054

n2=8,

9.99,9.99,10.00.10.01,10.00,10.01,10.01

R, = X, - Xy, =1001- 999 = 002

538 , :

A R,=R,+R, =004+002=006

aRrR, 538 ., 0055< 0.06< 0.090,

n, =8, :9.99,10.00,10.00,10.01,9.98,10.01,1001,

=1001- 9.98=003
R, =R, +R, +R, =004 +002 +003= 009
R, 538 , 009 < 0.092

SCAT
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5.4.1
X
X
“ 3s” 5.4.2 X
CL=n( x)
UCL=m+3s
LCL=m-3s
5.4.3 X
CL=
UCL=x+3s -
LCL=X-3s -
[1] 3511
99.73
0.27
a 3s a=0.0027
a/2=0.00135 5.4.4
5.4.4 ny m
m
b 1—b 5.4.4
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5.4.1
o 5.4.3
5.4.3
5.4.3
5.4.3
- =
X R X R
X _sx X SX
X R X R
X-Rs X Rs
L-S L S R
M
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1.
x- R x- R
1
100 5.44
n=4 n=4 5
25 100 x R
X R
2
5.4.2 n=4 A,=0.729 D3=0 D4=2.282
X
CL=x=641

UCL =x+A,R=6.41+0.729" 0.09 = 6.48
LCL =x- A,R=641- 0729" 009 = 6.34
R :
CL=R=009
UCL = D,R=2282" 009 =02
LCL=D,R=0
5.4.4 6 00MM)
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MBA

X1 X2 X3 X4 Z R
1 12 23 [8 50 |35 40 32 33 6.35 0.08
2 11 30 | 46 37 36 41 6.40 0.10
3 1 45 |34 40 34 36 6.36 0.06
4 3 45 |69 64 68 59 6.65 0.10
5 4 20 |38 34 44 40 6.39 0.10
6 12 27 |8 35 |42 41 43 34 6.40 0.09
7 9 00 |44 41 41 46 6.43 0.05
8 9 40 |33 41 38 36 6.37 0.08
9 1 30 |48 52 49 51 6.50 0.04
10 2 50 |47 43 36 42 6.42 0.11
11 12 28 |8 30 |38 41 39 38 6.39 0.03
12 1 35 |37 37 41 37 6.38 0.04
13 2 25 |40 38 47 35 6.40 0.12
14 2 35 |38 39 45 42 6.41 0.07
15 3 55 |50 42 43 45 6.45 0.08
16 12 29 |8 25 |33 35 29 39 6.34 0.10
17 9 25 |41 40 29 34 6.36 0.12
18 11 00 |38 44 28 58 6.42 0.30
19 2 35 |33 32 37 38 6.35 0.06
20 3 15 |56 55 45 48 6.51 0.11
21 12 30 |9 35 |38 40 45 37 6.40 0.08
22 10 20 | 39 42 35 40 6.39 0.07
23 11 35 |42 39 39 36 6.39 0.06
24 2 00 |43 36 35 38 6.38 0.08
25 4 25 |39 38 43 44 6.41 0.06
160.25 | 2.19
X 6.41|RrR 0.09
3
5.4.5
R
4
5.4.5
1.x 4 9 20
2.R 18
3.
9

4 18 20
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YXou» Rowe 54.4)

[]

= R-R - -

o = a o _ 160.25- 6.65- 651 — 640
m- m, 25- 2
[¢}

— aR-R;, 219-030

w = = = 0079

m- m, 25-1

xd —

mg——

Rg—

m—

542, n=4 ,A=1500,d, =2059,D, =0,D, =4.698

s'= AL %0038
d, 2059
( 541)

X CL =640
UCL = x'+As'=6.40+1500" 0038 =6.46
LCL = x- As'=640- 1500" 0038 = 6.34
R CL =R, =0.079 @0.08
UCL =D,s'=4.698" 0038=018
LCL=D,s'=0" 0038=0
5.4.6

5.4.7
5.4.7
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1
1 n p
5.4.5 25
n 300
5.4.5
n n
np P np P
1 300 12 0.040 14 300 3 0.010
2 300 3 0.010 15 300 0 0.0
3 300 9 0.030 16 300 5 0.017
4 300 4 0.013 17 300 7 0.023
5 300 0 0.0 18 300 8 0.027
6 300 6 0.020 19 300 16 0.053
7 300 6 0.020 20 300 2 0.007
8 300 1 0.003 21 300 5 0.017
9 300 8 0.027 22 300 6 0.020
10 300 11 0.037 23 300 0 0.0
11 300 2 0.007 24 300 3 0.010
12 300 10 0.033 25 300 2 0.007
13 300 9 0.030 7500 138
b.
541
o
- anp 138
CL=p= é = 7500 0.018
= p(l- p) _ 0.018(1- 0.018)
UCL=p+ - —QMB+J 300
= 0041
= p(1- p) _ 0.018(1- 0.018)
LCL=p- . =0018- \/ 200
=-0.005 @0( 0
c p
5.4.8 CL UCL LCL 25
d. p
p 0 5.4.8 19



P
pl

CL=p'+
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__@np-np,
Prw 3n- n,
138- 16
—200 300 = 2017( 545
= prw
p ( 54.1)
p'(l- p)

n

0.017(1- 0.017)
UCL =p'+

300

=0.039

LCL =p'- 31/@ @0
e. p

5.4.6

5.4.6

5.4.9

5.4.9
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n p UCL LCL
np
29 2385 47 0.020 0.029 0.011
30 1451 18 0.012 0.031 0.009
31 1935 74 0.038 0.030 0.010
1 2450 42 0.017 0.028 0.012
2 1997 39 0.020 0.029 0.011
5 2168 52 0.024 0.029 0.011
6 1941 47 0.024 0.030 0.010
7 1962 34 0.017 0.030 0.010
8 2244 29 0.013 0.029 0.011
9 1238 39 0.032 0.032 0.008
12 2289 45 0.020 0.029 0.011
13 1464 26 0.018 0.031 0.009
14 2061 49 0.024 0.029 0.011
15 1667 34 0.020 0.030 0.010
16 2350 31 0.013 0.029 0.011
19 2354 38 0.016 0.029 0.011
20 1509 28 0.018 0.031 0.009
21 2190 30 0.014 0.029 0.011
22 2678 113 0.042 0.028 0.012
23 2252 58 0.026 0.029 0.011
26 1641 52 0.032 0.030 0.010
27 1782 19 0.011 0.030 0.010
28 1993 30 0.015 0.030 0.010
29 2382 17 0.007 0.029 0.011
30 2132 46 0.022 0.029 0.011
50 515 1037
b.
5.4.1 5.4.6 5.4.6
c p
5.4.10 5.4.8
b. p
5.4.10 31 /3 22 /4 26 /4 29 /4 4
31 /3 22 /4
26 /4 29 /4 P

- A np- np, 1037- 74- 113
8 - n, 50515- 1935- 2678

=0.018
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n; nj
n n; n UCL  LCL

[}
n
a— = 50515 = 20205 » 2000
m 25
n=2000 |,
p'a-p)
n

0.018(1- 0018)
=0. + = VU
0.018 3\/ 2000 0027

LCL =p- 3\/p'(1r-] P)

0.018(1- 0.018)
= 0018- = 0009

n=

UCL = p'+

2000
5.4.11 5.4.10
11 /5 24 /5
11 /5 24 /5 14
/5
, 5.4.12
n
2 C
1.
50cm2 5.4.7
25
2.
5.4.1  5.4.7 C
~ac 1m
CL=—~=""=564
UCL = C+3/C =564+3/564 =1276 » 13
LCL =C- 3/C =564- 3/664 =-148 @Y 0)
3. ¢
CL UCL LCL 25
5.4.12
4.C

5.4.7
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cm?2 cm2
1 50 7 14 50 3
2 50 6 15 50 2
3 50 6 16 50 7
4 50 3 17 50 5
5 50 22 18 50 7
6 50 8 19 50 2
7 50 6 20 50 8
8 50 1 21 50 0
9 50 0 22 50 4
10 50 5 23 50 14
11 50 14 24 50 4
12 50 3 25 50 3
13 50 1 > C=141
5.4.13 5 11 23
23 11
EI"IW
_  Ac-c, 141-22-14
C'=Cp = = =456
m- m, 25- 2
,CL=C=456
UCL = C'+3JC' = 456+ 3,/456 = 1097 @11
LCL =C-3/C =456- 3456 =-185@0( 0)
C C
5.4.7 5.4.9
Pn
u 5.4.1
5.4.14
1
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5.4.14

1/2 3
2/3 4

1. 7 7 . 5.4.15
2. 11 10 5.4.16

5.4.17

5.4.18 3

N
~
w

5.4.19

5.4.20 i

5.4.21

5.4.22
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1509000
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AMIF

100
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" 100%

" 100%
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~ 100%
( )
( ) 100%
( )
( ) 100%
() o
) 100%
() )
()~ ()
i C ) iom
= ( ) 100%
“ 100
+
( ) o
( ) 100%
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MRB Material Review Board
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100
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4
2.
1
1.
2.
2
1.
2.
3.
4.
6.2.2 6
D E F 6
D
D
D B
C F
E
6.2.3
I "jz' 1009«
k
d :-Ei' 100%
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T=0 x+p

"~ 100%
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, G=120,D=45k=5b=10 ,

4
=7 0fH = 0,
d 25 100% =111%

97120

_ 45-5
~45-5+10
=80%

D-k
’ D-k+b

N=150

0
"~ 100% = 83%

"~ 100%

b+k

N "~ 100%

p:

10+5
= =" 1000% = 10%
150 ° °
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20

15
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100

10 15

100
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6.3.3

6.3.3
6.3.3
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100
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6.3.4 a
6.3.4 Db A B C

6.3.5

1. 6.3.6 a

2. 6.3.6 b

3. 6.3.6 cC
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1.
2.
3.
6.3.7
U
/A
>[I
- ) —=C )

6.3.7
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1/p

Pn

60
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| 2 1
Lq_n(m-l)_15(15- 1)‘133( )
2
LI B
“m-1  15-1 ()
3
W, = L __ 1 =133 )
T mm- 1) 1515-1)
4
W = 1 =2
“m-1 15-1) )
5
P—(1-i)—033
T
1,1
P=(01-2)()'=022
=@ () =0
RS NVE SV
P, =(1- 12)(g5)* =015
6 —'——i—oae
Pe 157"
P, =1- p=1- 066=034
2
X
1 15
0.05
2
3
0.05
|
Ry =(1- ) 45
80 /
IO O
005=1 0
| =(1-0.05)x 80=76 /
L - 75 1805» 18
= = = . »
9= m-1) " 80(80- 76) ()
|

(m
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A T6x2 [/ Po 0.05

U
276 152

M=1-005 095

=160 /
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N
Ac acceptance number
A. C
Re rejection number
P
D
100D
== 0
Np N Ni
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D,+D,+ +D,

p= k320
PEN+N,+ +N, ( )
p
p
ng np Nk
did, dk p

7. AQL acceptable quality level

8. LTPD lot tolerance percent
defective
LTPD

9. PR produce’ s risk

a

10. CR consumer’ s risk

B

1. single sampling inspection

N nC N
n C n d
d< C d C
7.1.1
(NN O
n
ad ¥
- -
d< C d>C

7.1.1
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N 100 n 10 C 1

N

| 100 10
10 0
10 2
2. Double Sampling Inspection
N n C
Ci G
ng——
No——
Ci—
Co——
N
Ny d

di< Cg

d G

Ci digCy

Ny dy dp dp
d;+do< Co
di+d, Co
7.1.2
N m (o }]
d < Ci<dhs G N2 d C
Ci d
hi+tdo s C di+d2>Cs
7.1.2

N 1000 n;=36 n,=59 C;=0 C,=3,

1000 36 59 0 3
ny
di< 0

Ny

1000

100 10

ng Ny

Ny

Ny
Co
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d, 3
0 dic3 ny 1 2 3
n,
n, 59 ny
dz
d;, d2< 3
d d, 3
7.1.3
3. multiple sampling inspection
3
7.1.1 7 7.1.4
AC I:Qe
(ritratry)< 1
(ritratry)= 3
1000,36,59,0,3
v
1000 36
36 d
di< O O<di< 3 1000 59 di>3
59 d>
di+db< 3 d1+d>>3
7.1.3
7.1.1
n s n Ac Re
1 20 20 * 2
2 20 40 0 3
3 20 60 1 3
4 20 80 2 4
5 20 100 2 4
6 20 120 2 4
7 20 140 3 4
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L P
N n C
P
L p L p
O<sL p =1 n r<C
L(P)=P(r< C)
1 p 0.05 100 10 O
N> 10n p< 0.1 D

| =np=10x 0.05=0.5 C=0

L(p)=0.607
L p
0C operating characteristic
curve
Pi
N n C L p; Pi
L pi L pi Pi
oC
2 o 80 1 0C
1 Pi pi=0 0.005,0.01,0.02,0.03,0.04,0.05
2 n 80 C 1 Pi
L p; D L pi 7.2.1
7.2.1 (o ,80.1)

Pi npi L(pi)
1 0 (80)(0)=0 1.00
2 0.005 (80)(0.005)=0.4 0.938
3 0.01 (80)(0.01)=0.8 0.808
4 0.02 (80)(0.02)=1.6 0.525
5 0.03 (80)(0.03)=2.4 0.309
6 0.04 (80)(0.04)=3.2 0.171
7 0.05 (80)(0.05)=4.0 0.091

Ppi L pi 0C

7.2.1 (N,n,C) 0c
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oC oC
oC
0C 0C
oC
oC
3 N 2400 n1:150 , ACl:]- ’ R61:4 ﬂ2:200
A02:4 ’ E82:5 0C
oC
1 n 150 1 1
0
L(pi)=p1(rs 1)
2 n 150 4 4
3 n 150 2 3
n 200
1. 2 2
(ri+r2)s 4
2. 3 1
0 (ritrp)< 4
L(p)) =pu(r=2)p,((r£2) +p,(r=3p,(r£1
0.005 0.01 0.015 0.02 0.025
0.03 0.04 D L p; L p; L p; L p;
=L pij +L  pj 7.2.2

7.2.2
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P npi L(pi) pu(r=2)pz(r< 2)+pi(r=3)pz(r< 1)=L(p) | L(p)
0.005 | (150)(0.005)=0.75 | 0.827 | (0.133)(0.920)+(0.034)(0.736)=0.147 0.974
(200)(0.005)=1.00
0.01 | (150)(0.01)=1.5 | 0.558 | (0.251)(0.677)+(0.126)(0.406)=0.221 0.779
(200)(0.01)=2.0
0.15 | (150)(0.015)=2.25 | 0.343 | (0.267)(0.423)+(0.2)(0.199)=0.153 0.496
(200)(0.015)=3.0
0.02 | (150)(0.02)=3.0 |0.199 | (0.224)(0.238)+(0.224)(0.091)=0.074 0.273
(200)(0.02=4.0)
0.25 | (150)(0.025=3.75 | 0.112 | (0.165)(0.125)+(0.207)(0.041)=0.029 0.141
(200)(0.025)=5.0
0.03 | (150)(0.03)=4.5 | 0.061 | (0.113)(0.062)+(0.169)(0.01)=0.01 0.071
(200)(0.03)=6.0
0.04 | (150)(0.04)=6.0 | 0.017 | (0.045)(0.014)+(0.089)(0.003)=0.018 0.018
(200)(0.04)=8.0
1.2.2 Pi L pi
oC Pi L pi
0c 7.2.2
0ocC
N C 0c N n C
0C
1. n C N oC
7.2.3 0cC
IN=900 IN=450 1IN =180
fh=00  tn=90  {n=090
lc=0 lc=0 lc=0
0C N
0c n C
w 90.0 OC
7.2.3 N o 0cC 900 90
0 oC
2. N n cC ocC
7.2.4 0cC
IN=2000 IN=2000 1N =2000
tn=50 tn=50 tn=50
lc=4 lc=2 lc=0

C 0C



MBA
www.mhjy.net

C oc
Pi C
oC n
C C Pi
7.2.4 o 4 oc 2
I N = 2000 I N = 2000
oc 2 tn=50 OC  4in=300
fc=2 lc=2
oc 4 oc 2
N C n n
n n
N
3. N C n  0oc
7.2.5 o© 10 2 0o 3

IN=5000 IN=5000 1N =5000

tn=25 tn=50 tn =250
lc=1 lc=1 lc=1
n 0C p;i 0.02
1 2 3 D L pi
] c np L(p)
p,=0.02 c=1 n,p=25x% 0.02=0.5 0.910
p,=0.02 c=1 n,p,=50x% 0.02=1.0 0.736
p=0.02 =1 nep;=25x 00.02=5.0 0.041
n 0C
pi 0.02 n 250 25 0.041
0.910 pi 0.02
0.869
n
4 cC 0
C 0
cC 0 n 0
n 0 N
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pi L pi
0C n C
n C
7.2.4
0C 4 0C 3 CO oC 4
pi 0.001 0C 4 oc 3
5.
n
n N 10 N 900 300
N =900 iN =300 iN=90
tn=90 th=30 tn=9
lc=o0 lc=o0 lc=o0
0C 7.2.6
P 0.05
2 3
P, C L(p)
p.=0.05 c=0 Co,(0.05)°(0.95)* =0.01
p,=0.05 c=0 c%,(0.05)°(0.95)* = 0.22
p=0.05 c=0 cJ(0.05)°(0.95)° = 0.63
7.2.6 n N 10 0C 275
N N
1. 0C
7.2.7
AQL 1.5 0C
pis 1.5 100

L

Pi

1.5
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100
pi< 1.5%, L(pj)=1
pi 1.5%, L(p;j)=0

0oC
oC
0oC
2 0oC
1. PR producer’s risk
a 0.01 0.10
0.05 100
5
2. CR consumer’'s risk
B 0.10
100
10
7.2.8 N 4000 n 300 C 4
a=0.05
b=0.10
AQL=0.7%
LTPD=2.6%
pi 0.7% L(pi) 0.95
pi 0.7%  L(pi)
pi 2-6% L(p;j) 0.10
a
AQL a 0.05 AQL 0.7
AQL

AQL

pi AQL ,L(pi) 1l-a
pi AQL .L(pi) 1l-a
B
LTPD B 0.10 LTpD 2.6
LTPD LTPD
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pi LTPD L pi b

AQL  LTPD
average outging quality
AOQ
1.
2. 100
AOQ
AOQ AOQ
N pi n
C L pi 1—L pi
0 pi N—n
0
L(p,)p;(N -
AOQ = (P)Pi(N-n)
N
N>>n, (N-n)»N,
AOQ » L(p;)p;
L(p) £1,  AOQE£p;
AOQ pi
pi AOQ 7.29
N 3000 n 8 C 2 AOQ 7.2.3
AOQ
7.2.9 A0Q pi O
AOQ 0
pi AOQ
pi
AOQ AOQ
AOQL average outging quality limit pi
AOQ Pi
AOQ

Pi

AOQ
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AOQL AOQL
7.2.3 N
3000 n 89 C 2 OC 7.2.9 0C
AQQ
7.2.3 n=89,C=2 AO0Q (
)
P n| np | L) L(p)p: AOQ(%)
0.01 89 0.89 | 0938 | (0.938)(0.01) 0.94
0.02 89 178 | 0731 | (0.731)(0.02) 1.46
0.03 89 267 | 0494 | (0.494)(0.03) 1.48
0.05 89 445 | 0185 | (0.185)(0.05) 0.93
0.06 89 534 | 0106 | (0.106)(0.06) 0.64
0.07 89 6.23 0.055 (0.055)(0.07) 0.39
0.09 89 801 | 0014 | (0.014)(0.09) 0.13
AOOL
AO-QL AOQL
AOQL pi
n AOQL pi 7.2.10
in=18 in=125 in=695
aﬂc:o QHC:4 640:20
AOOL  AOQL 2 AQQ AOOL
pi
AOQL
AOQL -

Dodge-Romig

- J1Z9006
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a AQL
7.3.1 a=0.05 AQL=1.2
oC oC a
AQL 0C
J. M. Canleron 7.3.1
n c 7.3.1
a=0.05 P, 0.95 AQL=1.2 7.3.1 Py
0.012
c np, ¢s(0 =0.05) np, ;o(B =0.10) p'0.10/p'0.95
0 0.051 2.303 44.890
1 0.355 3.890 10.946
2 0.818 5.322 6.509
3 1.366 6.681 4.890
4 1.970 7.994 4.057
5 2.613 9.275 3.549
6 3.286 10.532 3.206
c NP, o5(a =0.05) np, ,o(B =0.10) p'0.10/p'0.95
7 3.981 11.771 2.957
8 4.695 12.995 2.768
9 5.426 14.206 2.618
10 6.169 15.407 2.497
11 6.924 16.598 2.397
12 7.690 17.782 2.312
13 8.464 18.958 2.240
14 9.246 20.128 2177
15 10.035 21.292 2.122

J. M. Cameron Tables for Constructing and for Computing the OP-
* eration Characteristics of Single-Sampling Plans. Industrial Quality Control,
9, No. (July, 1952), P. 39.Extracted by permission from Wiley Sons, Inc.

Publishers.
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a = 005, pa =095AQL =12%, 731 p095=00012
@y C=1 ,
731 ,np,e = 0.355,
:% :% =206» 30
(2) C=2

731 ,np,, = 0818,
o= MPoes _ 0818
Pogs 0012
3 C=6 ,
731 ,np,y = 3.286,

n .
n=M=@=2738»274
Poos 0012

=682 » 68

=68 ‘!n:274

)i

in=230 2‘|,n
Ne=» Plc-g

Dic=1

a=0.05 AQL 1.2
7.3.1 L pi 0.10

1 L(p;)=0.10 p;=0.13
2 L(pi)=0.10 p;=0.078
3 L(pi)=0.10 p;=0.038

3
3 n 274
B LTPD
7.3.2 B 0.10 LTPD 6.0
oC
B LTPD oc J.M. Cameron
C
7.3.1 n 7.3.2
B =0.10 pg 0.10 LTPD=0.06 7.3.1  pg 10

0.06
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@ C=1 ,
731 ,np,,, = 3890, ,
= NPoxo _ 3890

= = = 648 » 65
Pow 006 ”
(2) c=3 ,
731 ,npy,, = 6681, ,
n 6681
n:ﬂ =——=1114»111
pO.lO 006
3 Cc=7 ,
731 ,npyy, = 11771, ,
n 11771
n= Pox _ =1962 » 196
Pop  0.06
11n=65 2‘!n:111 3‘!n=196
Me=1  Glcog Plc=7
B 0.10 LITD 0.06
AQL 0.02
pi 0.02
7.3.2
1 37 2 20
3 5 3
n 196
7.3.2 B LTPD
n C pi n pi L(pi) 1— L(pi)
65 1 0.02 1.3 0.627 0.373
111 3 0.02 2.22 0.799 0.201
196 7 0.02 3.92 0.954 0.046
pO 1 —
pO 1-
a pO
B pl

a 0.05 pO 95 B
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0.10 pl 90
p0 pl a B n
C p0 a pl B p0=AQL pl1=LTPD
PO a pl B OC 7.3.3
PO pl B
7.3.3 p0 1 a pl B
0C n C
p0 a pl P 0C
oC 7.3.4
PO 0.01 a 0.10 0C
PO a 7.3.5
pl 0.05 B 0.10 0C PL B
0C p0 a pl B
7.3.3 n C
0C
J. M. Cameron p0 a pl B
p0=0.001 a=0.05 p1=0.01 p =0.10,
(n.,C)
_p_o_:po_lc,:().C)lz10
P Poes 0001
7.3.1 10 10.946 10.946
C=1,npg 95=0.355,npg_10=3-890, Po.95=0.001
_ Npygs 0355
" Poes 0001 =35
35 1 B 0.10 p0.10
_NPgy _ 3890 _
Po1o = N~ 355 = 0011
p0.10 0.01
n 3890
n=Pom - 222 ag9
Po1o 0.10
389 1 a 0.05 Po_95
_Np,e 0355
Pogs = 330 = 0.0009
n 35 C 1

7.3.3



MBA
www.mhjy.net

n Cc po_95 p0.10

355 1 0.001 0.011
389 1 0.0009 0.01
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MIL-STDI0SD

AQL

105D
1502859
6B2828
105D
105D
AQL
1
2
3
AQL
1.AQL
100

100

105D
1974
1502859

critical defects
major defects
minor defects

100

1981



100
AQL

AQL

AQL

pi= AQL

pi  AQL
pi  AQL

2 .AQL
AQL

AQL

AQL

AOL 4

AQL 1.0

AQL

AQL

7.4.1

1/2

7.4.1
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AQL
AQL
AQL
AQL
AQL
AQL
AQL
AOL 1.5
AQL
AL 0.1 A AQL 0.25 B
AQL 2.5
AQL
AQL
AQL n
2

S-1 S-2 S-3 S-4
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n
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7.4.1

7.2.9
Ac

7.4.1 MIL-STD

AQL

Re

n
MIL-STD10SD

2]
[N

7
N

7
w

@)
N

2-8
9-15
16-25
26-50
51-90
91-150
151-280
281-500
501-1200
1201-3200
3201-10000
10001-35000
35001-150000
150001-500000

5000001-

Oo0o0O0O0O00mwmww > >» > >

mmmOoOoooOO0O www > > >

I OO TmMTmMmMmMmOUOOO0O ww > >

Ao oI OOmMMmMOOOO wX> >

Z Irx eI OmTMMmMOOO0Om>» >

O 1 Z2 I r X aIO@mTNMMmMmOuuo0owmw>

DO 71 Z2IrXaIOmM MmO

AQL

AQL

AOL
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5
10
10
7.2.10
1
10
7.4.1
N=2000
N=2000

C-1

n=200 Ac=3 Re=4

n=200 Ac=2 Re=3

LR

d Re

MIL-STD 105D

GB2828

AQL=0.63

7.4.1

L AQL=0.65

C-3
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n=80 Ac=1 Re=4

71.4.2 LR 8
10 10
8
7.4.2
| n=80 |
[
|
[ l !
Ac=1 2 3 Re=4
| I !
71.4.2
3
2/5
Ac Re
7.4.3
D AQL 4
2 F 8 20
2.
) N=20000
1
N=20000
K C-4
AQL=1.5 7.4.3
7.4.3
n A Re
80 2 S
80 6 /
2

C-5

7.4.3

Ac 1 Re

AQL 1.5

L AQL
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1.5 7.4.4
3
-6 K AQL=1.5
7.4.5
7.4.4
n A Re
80 1 4
80 4 5
7.4.5
n Ac Re
32 0 4
32 3 6
7.4.4
| n:=80 1 |
- < 2
Ac,=2 | | 3 4 | | -
Il
| n.=380 2 |
v <
7.4.4
3.
3 N=450 AQL=4.0
1
N=450 741
H c-7 H
AQL=4.0 7.4.6

7.4.6
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Re

10

Ac

13
13
13
13
13
13
13

7.4.7

C-8

7.4.8

C-9

7.4.8

7.4.7

Re

Ac

Re

Ac

13
13
13
13
13
13
13
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H. F. Dodge
SSS

MIL-STD105D

- H. G. Romig
Philips standard simpling system——

Chain sampling ispection plan chsp-I
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