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Abstract

Special Problem Title Quality Control for Raw Material in Industry
Name l. Miss Ratisorn Pritisalikorn
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3. Miss Choojai Kooharattanachai
Department of Applied Statistics
Academic Year 1996

In this research, we studied the use of quality control of Ekrarat Engineering Public
Company Limited. Ekrarat worked on the sampling plan to control raw material: transformer
tanks and transformer tank covers, by using the MIL-STD-105D method. They used the single
sampling plan for inspection and found that there was little defective raw material. For the
transformer tanks (50 KVA - 5000 KVA) we found the 315 KVA , 500 KVA and 1250 KVA
defective wansformer tanks once.For the transformer tank covers (50 KVA - 5000 KVA) there
was 2 days we found 50 KVA defective transformer tank covers and one day for 500 KVA and
315 KVA transformer tank covers. They rejected the lots of material on the day which found
more defective items.

We created the control charts: X -Chart and R -Chart using the data of transformer
tanks and transformer tank covers to control industry’s process. For transformer tanks and
transformer tank covers, results showed that there were some values beyond the control limits
due to some specific causes. Therefore, control limits were reversed to the new control charts
for further study. In addition, natural tolerance limits were determined every transformer tank
and cover characteristics. Their values less than given specifications and indicated tha we didn’t

have to change the process. The average defective proportion values are less than acceptable



quality level: 6.5 and 4.0, this means we can decrease the AQL value and change the

inspection for the sampling plan level to decrease the sample size.
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A Copy - & wFu copy Variable Fevumlunite Fils Tl File s wilianunsofiag Copy
Variable 'l File fiilaguda lunscififeadan Update unu Copy

Funeulunislimadan A Copy Operation Fifaii

1. tu Fifas STATGRAPHICS File Name W File Operation Screen WiAga File Aifiaanis
Copy 34 File ai'm'?;mmm Copy o smsaglu Directory f'imﬁﬁeﬁﬁmuﬂqf ( Current Data
Directory ) Tes1eda File Ludﬁﬁ'ulﬁ'uamﬂanaufiwnm-mu File Operation Screen Wiuias &1 File
Feans Copy 1 Taiagflu Current Data Directory Sfeauldtu Data Path Faufnda Profile Fafi 1

4 ;73 v ", ‘:0 b 4 = ¥
Nau1YI AU Copy File uuvmmaq"iu Current Data Directory N



2. NA <Tab> WWRLARY Cursor W&ag84 Desired Operation
3. Addnws A uTanm <Space Bar> aundtdnus A azilsng

4. NA <F6> UATTULRTONT File luy

=i

5. Atge File WNudang. <Enter> §1ALTa File Asauda File Alaguan WiavasiAaudy

Error Message

B Create - lddamFua¥e File uailaadu File Mlisidaya 1A 714 Create Operation F¥UL

aza¥ File v Tadu File wlan uazazdamaglu File Operation Screen

D Erase - 1@ mFuau File 28na N Data Directory

Fumerlunnsldmna@en D el

1. s e STATGRAPHICS File Name 1 File Operation Screen 1WiAER® File fidiaenisav
24N File whqqi’iﬁmmmumn‘lﬁ'&uﬁmﬂqf'lu Directary ﬁﬁqﬁqﬁﬂqquﬂqf ( Current\Data Directory )
Fesede File Lﬂﬁﬂ&u‘lﬁuﬂmmjmuﬁmwu Flle Operation Screen tuies &1 File MFasnisay
aantiu laingjlu Current Data Directory Hasitlatn: Data Path A26iAnd Profile falinaanndesu
wsasias Copy File &w.'ihmﬂgilu Current Data Directory Nau

2. NA <Tab> Lﬁ'm&iﬂu Cursor Wléfadiaq Desired Operation

3. Addfinws D wiana <Space Barn> JuNIIENT D Axtisng

4. A <F6>via N (No) delumsfiuduswiteani@n
E Join - Wéwdusan File 2 File viaranndadndlu Fie Heafu azasdeaivulilude
File Bulaidniuide Files wRATUANTEIT

1T Join 2 File Liﬂﬁqaﬁu&uﬁ:ﬁmﬁmw?ﬂuﬁm.luamﬂ'ﬂ::ﬁ'qmﬂ:ﬁquﬂ? ( Variables )
vavmalu Fle usniasiipnugraningy uassudsiowualy Fie 7 2 fesiipamenawiniy us
Annemtesiaulslu Fie 7 1 hidndufeciresenavittuiusuwsly File # 2 aneld
atilsfimnu frsawlsluieaea File fdadaniy Range U8z Type LAty

Fusaulumslinaden  fal

1. o A9 STATGRAPHICS File Name 1u File Operation Screen WiRea File 183 File 10
File wileRdieanTs Join MU File Buda File siw]ﬁ'mmm Join fulditdy mavaglu Directory g
MNauee ( Current Data Directory ) Feneda Fie ﬁ’u‘lﬁuﬂm&anmaua’%mmmﬂu File Operation
Screen &uma {in File Viﬁﬂm’l? Jain &umﬂgﬂu Current Data Directory ﬁﬂdtﬂﬁlﬂu Data Path #agl

A& Profile AT linanamnasiu visesias Copy File tudmnaglu Current Data Directory figw



2. NA <Tab> WWBLARY Cursor 1elataq Desired Operztion

£
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3 ws D vi3ana <Space Bar> AuniNanws D A ‘a"\ﬂ{]

4. A <FB> TLULATUARM Join File Pop-Up Menu ai’euam'tugﬂi‘i 28

5. HRAUABNITUIN 2 Option A8 Join Vertically %59 Join Horizontally

Join Vertically qz’iﬁﬂuﬁquﬂ?ﬁwqmmﬁq 2 File Fsnafudingdy File ez File Tus
ﬁq:m"rfgﬁquﬂﬂmﬁ'«: 2 File Sreutlsluusias File faudaaiu Sofware Az dauiizaes Fie
usnagdneun uaaiasuLlsees Fie 7 2 sigdauanaly Column ey witihaulssasdn File
v liivite linsaiuswlsraddn File wikdauiidures Fie ﬁiﬂﬁﬁquﬂﬂzqmﬁuﬁw Missing
Value quﬁq*}ﬁi‘r’;ﬁquﬂ?u:'uﬁm-‘fqanﬂudqu‘nmﬁn File Wik Software q:mﬁwmﬁquﬂm:'ujtﬁu
aqld

Fumanlunng Join File Wi Vertical Rt

1. mﬁl Pop-Up Menu ( qz‘zﬁi 9 )1aan Join Vertically Uaanm <Enter>

2. (Aan File ARaINISAL Join WAINA <Enters

3. Adda File Lmivide Fie ndlaguiaTeandu Fle Rulunaresniss 2 Filss Wdaaiy

Ffluta File Nlegudn Software axanutiafiugiudndeenisuny File hasag File TuFal

File Operatians

STATGRAPHICS [ {le name: axample

. Erase G. Recode J. Update

Jperatians: A. Capy b
8. Create E. Jain H. Rename
CR BditD F.-frint 1. 5plit

Desired operation:t E

e e e e e M R e e

Data Driuc — C:NSTATGNDATAN
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a6 - Join horizonta!lu CARDATA . CTAB 20€ EXAMPLE  GRABES
fRONORE IMONLTM .. PRESB8 ~ QCDATA  RANDOM  TSDATA
TWOSTAGE = =

'Encuicc mautt
DfSPld'J o EEEES
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Join Horizontally L‘ﬂummuﬁquﬂﬁ'mcwm 2 File Asnefudidly File Beddan 2 Files
sasiidulsnuiuetnalenuiiein Weld software l‘ﬁ'ﬁquﬁ?ﬁ'mﬂuﬂm%uimﬁu

Fumenluns Join File WUU Horizontally af ol

1. 04 ﬁ Pop-Up Menu ( Q;‘Iﬂ'?i 9) \aan Join Herizontally WAINA <Enter>

2. \dan File NABIN1992 Join WAINA <Enters

3. Ad3a File Wi File idlagudn Software AxinFeanisuny File idudaeda File &
wiali
F Print - Mflunsuvidayaly File aanvna Printer

funau’lume'li’mu‘a’an F fisad

1. fu 89 STATGRAPHICS FileName s File Operation Screen AgRa File #daans
Print &1 File snaqRi@nansa Prnt "lﬁﬁuﬁmﬂgjlu Directory #irndavinvaues] ( Curent Data
Directory ) Femedn Fie ma'ﬂﬂ"fu‘lﬁuamafjﬂﬁudwmu File Operation Screen ues & File
sasms Print laiagflu Current Data Directory #aaulAtiu Data Path #aeidds Profile Aaldnanamn
A5 viFasias Copy File 5’ur§'1maej".u Current Data Directory rigu

2. A <Tab> {RaLaay Cursor T1lélatiaq Desired Operation

3. Addinws F wSenn <Space Bars aund1dnms F azilaing

4. NA <F6> 3LUUATUAAL Printing Screen ﬁﬁuﬁmlugﬂﬁ 29 §wn, File wajndniiaz
wanqlu Screen e lWle <PgUps 13e <PgDns> lﬁﬂlﬁﬂﬂqdquﬁﬂfm Screen 61l

5. uiily Fieid 5147 W Printing Screen MuANIMNAZANLAzA WL

6. NA <F6> Lﬁm?u Print

7. @ <Esc> wwanaulild File Operation Screen
File Printing = AXAMPLE

UVariable Yar: Field Decimal

Name Type Hidth Digits Minimum Maximum
custom_id ‘' E.ONCWE - SRt 123456 123458
costom_HMam . C Z1 g
Oder_Date B g 8

L

. Page _Lénqth_:' 86 . "“""Tup margin: Z “ Bottowm margin: 37
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“S,28/95 "28:83 " STRTGRAPHICS Uers. s - SRR Display EILE=
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1. U ﬁl‘n"m STATGRAPHICS File Name 11 File Operation Screen Tﬁﬁﬁiﬂ File ﬁﬁmm?
Record 3¢ File # ']ﬁﬂ'm'l'm Record 'lﬁu;uﬁﬂdﬂ?ﬂu Directory '?iﬁﬁﬁaﬁ'}\nuﬂ?‘j ( Current Data
Directory ) Faseda File LuéqﬁuiﬁuﬂaQﬂQWﬂudqqmﬂu File Operation Screen Tuaa &1 File ¥
saens Record Taiaglu Current Data Directory Heaut/ae Data Path #nidnds Profile Asldnans
14y WFesias Copy File ﬁ'uLi'lmﬂfﬂu Current Data Directory nau

2. N <Tab> LalAaY Cursor llfdaq Desired Operation

3. ALANMT G ¥TANA <Space Bar> AuNIIANWS G azLiIng

4. N <F6> TTLLAZANATTIRRINNIAZUNUANRTE 32768

o ar

5. ALANATINABINTIIALY Code UA2NA <Enters

H Rename Afunsulasnde Fie

dunaulumsldmaian H faal

1. o Aes STATGRAPHICS File' Name 1 File Operation Screen- \WiAtie File Agaanis
wWanude 4 File si’nqﬁmmemdﬁau%'lﬁ&uﬁmmﬁu Directory MAMRIaTLEE ( Current
Data Directory ) 3437tide File mdﬁﬁ'u‘le’?uﬁmmjmwﬁ’wuﬂu File Operation Screen {Tuias &1 File
AdaamsulaauTedulienlu Curent Data Dirsctory Sasaeu Data Path FaaATd Profile 4
#nananndnesiu vizesias Copy File &ul.-ﬁ"lmﬂsjm Current Data Directory fiau

2. N <Tab> tAALASY Cursor g4 Desired Operation

3. AfANWS H UTaNA <Space Bar> Aaunddn®s H axtlsang

4. N <F6> W7 Software AxaNTR LA File Aideen TilAds

5. ptia File TuluAINA <Enter>

| Split : Wlumsuan Variable 1u File eanduvane] Files ansanazuan File linse
- o A - . =l L
dasuwtlsiavsaidly File HAauenaviniy

& -1

aunaulumsidmadan | iaall

1. tu V119 STATGRAPHIC File Name 1w File Operation Screen WWiReMia File Asiasn suan
| s : < 2 y ; io o o ' :
4 File A qR@ansauanlidusieaylu Directory Afndainanues ( Current Data Directory )
i ; .- ' : - oo
Fesade File wamuliuanagnauaray Fie Operation Screen 1ulad 1 File NA@INTS

- & ' " a H i a : T - 0

wanudauuliaglu Current Data Directory Hea/den Data Path #nudnds Profile Aaldnanasn

dinagiu visasas Copy File Widnnnaglu Current Data Directory fiau
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2. NA <Tab> WWaLAaY Cursor luefa124 Desired Operation

3. Atfdnws | UTANA <Space Bars> AUNINENNT | axilsng

4. A <F6> UNT Software ALUAM File Splitting Screen AuanalugLit 11

5. AdRaulalumisuen File 7fuAndires Statgraphic Feansanfudsulaneada

- =4 L T} s 4’
Aans viraanatdatressawlnidudaulelunsuan
- d.ﬂ f" 1 L : ] a 5 § 73

6. wasannAdRaulaudling <F6> ANy Software AZLANIMAIRINLLN File wan

File Agnuenutivaanddud File ufaaudnazinsavia sl
=l f T T ° ' qi-l-i' 3 -; E

7. ALY (Yes) DARINN99TNIGE Software azuand Pop-Up Menu filda File Ausinudnmaiu

System Default
- - .Y
8. uileda File wavuinadly
0 v 1
9. NA <F6> WAT Software Az’ File T wA File WuNunuwantuas sifdnsulasy

wuag

File Splitting - A6

Condition: AEXFI i "

ape T

3Sauscr 4Priscr S '
$,28,95 28:84 STATGRAPHICS Uers.S.8

7% 11 File Splitting Screen

J Update : W lun196¥19 Variable Tusi , Show daya , auviFeulfeuda , Copy Variable , 1ix
Comment Wifill Variable uaz@uusimasssiadimiaiden Update hiunzazldiu file iflaun
vy
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1. tu Tiaq STATGRAPHICS Fie Name 14 File Operation Screen WiAgRa File Ti#adnns
Update 39 File Gi'lﬂﬁﬁﬂdma‘ Updats uummﬁ" (4 Directory ﬁmmmmuﬂq ( Current Data
Directory ) %Q?’lﬂ‘?’ﬂ File mm&lﬂﬁuﬂmﬂﬁjﬂﬂumwﬂu File Operation Screen ﬁuLaq & File 7
589013 Update &NMﬂQ1u Current Data Directory #aailaens Data Path #audnda Profile Aald
nafanndesiy viiases Copy File urfuLi“-mﬂgﬂu Current Data Directory figu

2. A <Tab> LAARY Cursor l8adeq Desired Operation

3. Affdnws J ¥TaNA <Space Bar> Aunddnms J azlng

4. nM <FB> TYULATUAAY Vanable Up-Date Screen mq"uﬁmmuﬂwwnmﬁh File w

wnaaldnuet ﬁqﬁuamﬂugﬂﬁ 31

5. vaanld Option tlngluuaeiznaes Status Line ( AU 12 ) Teimadendwielld

A = Assign, C = Comment,

D = Display, = -%) EBrasg

N = New, 2 = .Rename AT

Y = Copy
rE Cantents or {is= ANOUA
Uariable Width Type Rank Length Date Time Comment
FDE{RECTORY b, .87 1,86 84:16 ANCUA exaaples
paisan 13\ 1 483 S3-25-87 21:27 type of poison
trecatment IINN L 48 325087 21:27 type of treatment
survival 13 H 1 48 /25,87 Z21:27 survival time
batchk 13 H 1 58 3-25,87 Z1:27leve!l 1 factor
sample 13 n 1 68 1-31,91.17:86 level Z factor
test i3 Ho 1 60 9-25/87 21:27 level 3 factor
moisture 13 H 1 6@ 2,25,87 21:27 responsec variable
dial I3 o 1 24 9725787 21227 six dials tested
method i3 o 24 3,25,87 21:2?7 calibration methods
score t3 N i 24 3,25,87 21:27 calibration score
shape « 13 W 1~ 24 3,25,87 21:27 shape of dial
painktiler 13 n i 48 t1-23,98 12:38 type of painkilier
duratian i3 N 1 48 11,29,98 12:38 duration times
tLime 13 N t b6 . 2, 4,91 14:56 average time of runs
type 13 A 1 Bb 27 4,91 14:57 method used for runtime

SSigm o= % R=Rename Y=Copy -
3Sauscr 4Prtscr 5 650 ?J«rs Bqu . . 3Deuvice 18Qul
Ss28,95 28:8S STATGRAPHICS Vers.5.8 ' Display EICE

71I71 12 Variable Up Date Screen
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AWNWHIWNWIAN Software Azi#au Error Massage

ununHAIuANLEIRuuLs ( Control Chart for Variables )
e -il 1 @ A aid . -l' - L - <
Duununiimuauitlidminieyaiifauaunisnisaunimisuisadalddusomavie
fivaeugu 7 1fin Ae ANEnT Unin LAl nisualiin qruugl aans viaAdnes
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18/11/98

19/11/26

20/11/96

21/11/96

22/11/88

23/11/96

24/11/96

W
(KVA)

AQL=6.5%, AQL=4.0%

AQL=6.5%, AQL=4.0%

AQL=6.5%. AQL=4.0%

AQL=6.5%, AQL=4.0%

AQL=6,5%, AQL=4.0%

AQL=6.6%, AQL=4.0%

AQL=6.5%, AQL=4.0%

e | qu(@e)

du | guGde)

dmw | du(de)

mou | qu(de)

aw | quide)

| quode)

anou | guade)

50

13 2(0),3(0)

56 [13(0),13(0)

75

100

10 2(0).3(6)

1 1(0),1(0)

1(0),1(0)

2(0),2(0)

125

150

200

250

300

2(0),3(0)

315

400

500

1 1(0).1(0)

1 1(0),1(0)

1 1(0),1(0)

750

800

1 1(0),1(0)

1000

1 1(0),1(0)

2(0),3(0)

1250

2(0),2(0)

1500

2(0),3(0)

2000

1 1(0),1(0)

2(0),3(0)

2500

2(0),2(0)

3000

5000
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27/11/96 28/11/96 29/11/96 2/12/98 3/12/96 4/12/96 6/12/96
UM | AQL=6.5%,AQL=4,0% | AQL=6,5%,AQL=4.0% AQL=6.5%.AQL=4.0% AQL=8.5%,AQL=4.0% | AQL=6.5%,AQL=4.0% | AQL=6.5%,AQL=4.0% | AQL.=6.5%,AQL=4.0%
(kvA) | dowau | du ) | dwou | g (@) | dowou | du o8 | dmou | du @) | dwou | du @) | Swou | quo@e) | dwou | dao@e)
60 | |
75 1 1(0),1(0)
100 18 8(0),3(0) 3 2(0),3(0) 16 8(0),3(0) 15 2(0),3(0) 17 8(0),3(0) 21 8(0),3(0)
125
160
200
250 9 2(0),3(0) 7 2(0),3(0)
300 8 2(0),3(0) 2 2(0),2(0) 1 1(0),1(0)
315
400 |
500 5 2(0),3(0) 3 2(0),3(0) 1 1(0),1(0) 4 2(0),3(0) 2 2(0),2(0) 1 1(0),1(0)
750 2 2(0),2(0) 3 2(0),3(0) 1 1(0).1(0) |
800 1 1(0),1(0)
1000 2 | 20,200
1260 iy
1600 4 2(0),3(0) 2 2(0),2(0) 4 2(0),3(0)
2000 2 2(0),2(0) 2 2(0),2(0)
2600 2 2(0),2(0) 1 1(0),1(0)
3000
6000
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7/12/86 9/12/96 10/12/96 11/12/96 ’ 12/12/96 13/12/96 14/12/96
Wn | AQL=6.5%,AQL=4.0% | AQL=6,6%,AQL=4.0% | AQL=6,5%,AQL=4.0% | AQL=6.5%,AQL=4.0% | AQL=6.5%,AQL=4.0% | AQL=8.5%,AQL=4.0% | AQL=6.5%,AQL=4.0%
(KVA) | dwou | gu (8e) | dwou | g (8e) | dwon | qu (8e) | dwou | qu (8e) | dwou | da (8 | dwou | qu (@) | dwou | qu (@)
80
75 23 | 830 | 1 |10 ]| 8  |2080]| 8 |2080] 3 |200] 13 | 2030
100 20 8(0),3(0) 20 8(0),3(0) 18 8(0),3(0) 2 2(0),2(0) 1 2(0),3(0) 5 2(0),3(0) 20 8(0),3(0)
125 ' 1 1(0),1(0)
160
200
250 1 1(0),1(0)
300 9 2(0),3(0) 10 | 2(0),3(0) 1 1(0),1(0) 6 2(0),3(0) 7 2(0),3(0)
315 1 1(0).1(1)
400 1 1(0),7(0)
600 2 2(0),2(0) 2 2(0),2(1) 1 1(0),1(0) 2 2(0),2(0)
750 1 1(0),1(0)
800
1000 1 1(0),1(0)
1250 1 1(0),1(0)
1500 1 1(0),1(0) 1 1(0),1(0) |
2000 1 1(0),1(0) 1 1(0),1(0)
2600 2 2(0),2(0) | 2 2(0),2(0) 1 1(0),1(0)
3000 2 2(0),2(0)
6000 1 1(0),1(0)




AN
16/12/96 17/12/96 18/12/86 19/12/96 20/12/96 21/12/96 211/97

MR | AQL=6.5%,AQL=4,0% | AQL=8,6%,AQL=4.0% | AQL=6,6%,AQL=4.0% | AQL=6.5%,AQL=4.0% | AQL=8.6% AQL=4.0% | AQL=6.5%.AQL=4.0% | AQL=8.5%,AQL=4.0%
(kvA) | 4w | (Be) [ dowan | (Fe) | dwiow | du ) | dowou | g (8e) | dwou [ da (8 | dwou | du @) | dwou | du ode)
50 2 | 2030 | 18 | 80| 1]

75 ' |

100 20 8(0),3(0) 2 2(0),2(0)

125

150 1 1(0),1(0)

200 1| 10,10

250 1 1(0),1(0) 2 2(0),2(0) 5 2(0),3(0)
300 12 (2080 11 [2030 | 11| 2030

316 1 1(0),1(0) 1 1(0),1(0) 1 1(0),1(0)

400

500 15 | 2(0),3(0) 1 1(0),1(0) 1 1(0),1(0) 2 2(0),2(0)

760 1 1(0),1(0)

800 1 1(0),1(0)

1000 1 1(0),1(0) 1 1(0),1(0) 2 2(0),2(0)

1250 1 1(0),1(0) 2 2(0),2(0)

1500 3 2(0),3(0) 2 2(0).2(0) 2 2(0),2(0)

2000 2 | 200,20 2 | 20),2(0)

2500 3 2(0),3(0)

3000

5000




3/1/97

411197

6/1/87

71197

8/1/97

8/1/97

10/1/97

LT
(KVA)

AQL=6.6%,AQL=4.0%

AQL=6.5%,AQL54.0%

AQL=6,6%,AQL=4.0%

AQL=6.5%,AQL=4.0%

AQL=6.5%AQL=4.0%

AQL=8.6%,AQL=4.0%

AQL=6.5%,AQL=4.0%

duou | qu (e

duu

419 qu (\dm)

dwm | fu («de)

dwian | g (@)

o | qn (\@n)

| g (18n)

50

1 1(0),1(0)

v (de)

10 2(0).3(0)

75

- 100

1 1(0),1(0)

50 | 8(0),13(0)

31 8(0),13(0)

10 2(0),3(0)

10 2(0),3(0)

125

180

200

260

1 1(0),1(0) ’

300

316

1 1(0).1(0)

400

500

3 2(0),3(0)

10 2(0),3(0)

1 1(0).1(0)

750

2 .2(0),2(0)

800

1 . 1(0),1(0)

1 1(0),1(0)

1000

1 1(0),1(0)

1280

1 1(0),1(1)

1600

1 1(0),1(0)

2000

1 1(0),1(0)

1 1(0),1(0)

2500

3000

5000




ARTK

18/11/08

19/11/96

20/11/96

21/11/96

22/11/98

23/11/86

26/11/96

LTyt
(KVA)

AQL=6.56%,AQL=4,0%

AQL=8.5%,AQL=4.0%

AQL=8,6%,AQL=4.0%

AQL=86.5%,AQL=4.0%

AQL=6.5%,AQL=4,0%

AQL=6.5%,AQL=4.0%

AQL=6.5%,AQL=4.0%

o | qu (fw)

4w | du (de)

4w | qu (dn)

fuu | qu (@)

dun | qu (@n)

4w | qu (@e)

| qu (@n)

50

38 8(1),13(2)

5 2(0),3(3)

75

100

10 | 20).3(0)

1 [ 1o |

1 1(0),1(0)

2 2(0),2(0)

126

160

200

250

300

6 2(0),3(0)

316

400

500

1 1(0),1(0)

1 1(0),1(0)

1 1(0),1(0)

760

800

1 1(0),1(0)

1000

1 1(0),1(0)

4 2(0),3(0)

1250

2 2(0),2(0)

1600

3 2(0),3(0)

» 2000

1 10),1(0)

& | 2020

2600

2 2(0),2(0)

3000

6000




dag

27/11/96 28/11/96 20/11/96 2/12/98 | 312/06 4/12/96 6/12/96

A | AQL=6.5%,AQL=4.0% | AQL=6.6%,AQL=4.0% | AQL=6.5%,AQL=4.0% | AQL=8.5% AQL=4.0% 'AQL=6.6%AQL=4.0% | AQL=8.5%AQL=4.0% | AQL=6.5%AQL=4.0%
kvA) | 4w [ qu @) | dwan | qu@e) | dvon | g 08e) | dou | duofe) | dwou | da (8e) | duou [ qe (@) | dmau | duofe)
— | ‘ nd !

75 1 1(0),1(0)

100 18 | 8(0),3(0) 2 200200 | 16 | 8030) | 16 | 200800 17 | 8(0)3(0) | 21 8(0),3(0)
125

150

200

250 9 2(0),3(0) 7 2(0),3(0)

300 8 2(0),3(0) 2 2(0),2(0) 1 1(0),1(0) 21 8(0),3(0)
315

400

500 5 2(0),3(0) 3 2(0),3(0) 1 1(0),1(0) 4 2(0),3(0) 2 2(0),2(0) 1 1(0),1(0)
750 2 2(0),2(0) 3 2(0),3(0) 1 1(0),1(0)

800 1 1(0),1(0)

1000 2 | 20.20)
1250 . A
1600 4 2(0),3(0) 2 2(0),2(0) 4 2(0),3(0)

2000 2 [2020] 2 | 2020 . j
2600 2 | 2020 1 1(0),1(0}
3000 |
5000




ARNaE]

7/12/96 9/12/96 10/12/96 . 11/12/96 12/12/96 13/12/96 14/12/96

JUA | AQL=6.5% AQL=4.0% | AQL=6.5% AQL=4.0% | AQL=6.5%AQL=4.0% | AQL=6.6%AQL=4.0% | AQL=8.5%AQL=4.0% | AQL=8.5% AQL=4.0% | AQL=0.5% AQL~4.0%
KvA) | dwau | s (Be) | dowou | dufe) | dowau | du 8e) | dwou | qu (@) | dwou "qu (@) | dwou | q4u (@A) | dweu | qu (@w)
50

75 23 | 8(0),3(0) 1 1(0),1(0) 8 | 20.30) 3 2(0),3(0) 3 2(0),3(0) 13 | 2(0),3(0)
100 20 | 8030 | 20 | 8030 18 | 8(0),3(0) 6 2(0),3(0) 11 2(0),3(0) 36 | 8(0),13(0)
125 | 1| 10010

150

200

250 1 1(0),1(0)

300 9 2(0),3(0) 10 | 2(0)3(0) 1 1(0),1(0) 6 2(0),3(0) 7 2(0),3(0)
315

400 1 1(0),1(0) _

500 2 2(0),2(0) 2 2(0),2(0) 1 1(0),1(0) 2 2(0),2(0)

750 1 1(0),%(0)
800

1000 1 1(0),1(0)

1250 1 1(0),1(0)

1500 1 1(0),1(0) 1 1(0),1(0) |

2000 1 1(0),4(0) 1 1(0),1(0)

2500 2 | 200,260 ‘ 2 |2020] 1 1(0),1(0)

3000 2 2(0),2(0)

5000 1 1(0),1(0)




tng

16/12/06 17/12/96 18/12/86 19/12/96 20/12/96 21/12/96 2/1197
2un | AQL=6.5%,AQL=4,0% | AQL=6.5%,AQL=4.0% | AQL=6.5%.AQL=4.0% | AQL=6.5%,AQL=4.0% | AQL=6.5%,AQL=4.0% | AQL=6.5% AQL=4.0% | AQL=8.5%,AQL=4.0%
(kvA) | dwow | du (e | dwou | o 08e) | dwow | duode) | davew | du o) | v | du 6fe) | dwou | quo@e) | dwau | du (de)

50 12 2(0),3(0) 18 8(0),3(0) 1 1(0),1(0)

75 o | k

100 20 | s©.e | 1| 2o

126

160 1 1(0),1(0)

200 1 1(0),4(0) 1 1(0),1(0)

250 1 0.0 | 2 | 2020 5 | 200,30

300 12 2(0),3(0) 1 2(0),3(0) 1 2(0),3(0)

315 1 1(1),1(0) 1 1(0),1(0)

400

600 1 1(0),1(0) ’ 1 1(0),1(0) 2 2(0),2(1)

750 1 1(0),1(0)

800 1 1(0),1(0)

1000 1 1(0),1(0) 2 2(0),2(0)

1250 2 2(0),2(0)
. 1500 2 2(0),2(0) 2 2(0),2(0)

2000 3 2(0).3(0) 2 2(0),2(0) 2 2(0),2(0)

2500 3 2(0),3(0)

3000

5000




s

3187

411197

61187

mier

8/1197

an/m7

10/1/97

U
(KVA)

AQL=6.5%AQL=4.0%

AQL=6.5%.AQL=4.0%

AQL=6.6%,AQL=4.0%

AQL=8.5%,AQL=4.0%

AQL=6.5%,AQL=4.0%

AQL=6.5%,AQL=4.0%

AQL=6.5%,AQL=4.0%

S | g (18w)

druou | qu (dn)

dou | gu (@w)

dau | fu (\fn)

- dou | g (ile)

4y | g (18n)

dru | qu (dn)

50

1 1(0).1(0)

10 2(0),3(9)

75

100

1 1(0),1(0)

50 8(0),13(0)

3 8(0),13(0)

10 2(0),3(0)

10 2(0),3(0)

128

180

200

250

1 1(0),1(0)

300

315

1 1(0),1(0)

400

2(0),3(0)

10 2(0),3(0)

1 1(0),1(0)

750

2(0),2(0)

800

1 1(0),1(D)

1 1(0),1(0)

1000

1 1(0),1(0)

1250

1 1(0),1(0)

1600

1 1(0),1(0)

2000

1 1(0),1(0)

1 1(0),1(0)

2500

3000

5000
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Factors lor Control Linuts

LY o (v Q %)
91N 1 mmznauﬂ'msun’nmmmz’(uwnﬂmum:
TABLE B Factors for Computing Central Lines and 3u Control Limits lar X, s, and A, Charts
- o C.‘-lm-ﬁ l;r. A:emyes Chart for Standard Dovialions Cl~|:ul tor ﬁnq."us
A Factors lor Factors lor Faclors for
Ohsm;'a tans Control Limits Central Lina Factors for Control Limits Central Line
Sampls, n A A, A, €y Ve, 8, B, By B, [ \id, dy D, n,
? 21421 1.880 2659 0.7970 12633 O 3.267 0 2.606 1.128 08866 0.8ab3 0 3 686
K] 1./32 1031] 1.9%4 08862 1.1284 O 2.6568 0 2.218 1.693 0.6807 0.88y 0 a.4n
4 1.L00 0.729, 1.624 09213 10854 O 2.266 0 2.088 2.059 04857 0.840 0 4.648
) 1.342 o067 1.427 09400 1.0638 O 2089 0 1964 2326 04299 0864 O 4918
6 1.226 0482 1247 094918 10510 0030 1970 0029 1674 24634 03946 ONaB O b
! 1.104 0.419 1.182 09644 1.0423 0Q.11A 1882 0.113 1.404 2./04 09688 0 HID 0 204 b 204
] 1.061 0.373 1089 049660 1,036 0.166 1.816 0.1/9 1./61 2847 03612 0420 0.3 [RNTTH
9 1.000 0.337 1.032 09693 10317 0.239 1.76% 0.232 1.107 2.8920 0.3367 oadod 054/ - X
10 0949 0308 0976 09727 10281 0.284 1718 0276 1669 3.078 03249 0.9/ O06H? bL.AGY
" 0.90% 0.285 092} 09764 1.0262 0.3 1.679 0.313 1.637 3,413 03162 0.4/ oun [T
1¥3 0 tut 0.266 onHe 089276 102280 0.314 1.646 0.346 1.610 3.268 0.J0GY 0.8 0922 bL.u44
13 0.432 0.249 0850 09794 1.0210 0.382 1.618 0374 1.546 3436 020498 0.2/0 1024 b.647
14 0.802 0.23% 0417 09810 1.0194 0.406 1.694 0.499 1563 3407 028G 06} 1 118 H.696
15 0775 0223 0789 08823 10180 0428 1672 0421 1644 3472 0.2880 0 /%6 120 /4
|1'1] 0.2u0 0.212 0.763 049036 11,0168 0448 1.662 0.440 1.628 3632 02641 010 142 H. 212
V7 0.8 0.203 0739 09446 1.0167 0.466 1.534 0.448 1.0 A6H8  0.2700  0.744 I 5820
1) 0/ 04 0.N8 ON0N4  1.0140  0.482 hig 0405 146 364D 02242 02w LICT2 B 1T
[H] QG (LB]iY) 00 OMGZ2 10140 04 1.009 0440 1.483 Jg a0y 0 1/ b HY
20 06N 0180 00680 O9HGY 10133 0510 1480 0.bU4 1470 373% 02017 0929 1549 LYY
21 o064 0.9 /13 0663 0988 10126 0.623 1477 0616 1409 3778 02647 01724 1.605  bHLl
22 0640  0.167 0.647 00182 1.0119 0.5 1466 0628 1.440 2819 02618 020 ity b9
23 066 0.162 0633 O09uR7 10114 0645 1456 0.b29 1438 JHL8 02802 0.6 1210 6000
24 0012  Ohy? OGN 0U9AN2  1.0108  0.540 1.445 0649 1420 JHO5 092867 042 VI 6o
24 0.600 0135 0606 O09HYE 1.0106 O1GL 1.436 0 LbY 1.420 IWI 02644 0708 1 HOG 06 QL

o,

coce

0

(WP
(IR RIH
0.184
0.223

0 206
[ RLiR]
0.4
0324
0 34/

0.163
0.4/
(LR ]
tag
041

0424
0434
044}y
0 44l
0444

Copynght ASTM, 1916 Hace Suicet, Philadelphia, PA, 19103, Reprinted with permission.
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Sample size code lettars—MIL-STD-1650 (A3C standard)

qum————— -
General inspection
Spedal inspaction levels leveis

wrorbatchsize | s1 | s2 | s3] sa | | m
23 A A A A A A B
915 A A A A A B8 (o
16-28 A A 8 B B (o D
26~-50 A B B C (o D E
51-90 B B c C C E F
91-139 B B (of D D F G
151-230 B C D E E G R

288-500 B (of D E F H 1
50t-1.200 C C E F G I K
1.201-3,200 Cc D E G H K L
3.201-10,008 C D 3 G ] L M
10.001-35.000 C D F H K M N
35.001-150.000 b E G J L N 4
150.001 -500.00¢ D E G ] M P Q
$00.001 and aver D E H K N Q R




“' v ' “‘ ° “ - -~
MM 3 umm’rsdumamuﬂmﬁ'mmmim 2daunng

Master table for normal inspection (smgle samplmg)—-—MlL STD 105D (ABC standa:d)

Aucphbh Quamy lcuh lnomul nmpq(llnnl

Sample
“:“. Sompha 0.010 | 0.015 (0025 (0.040 [ 0.065| 040 | 015 | 0.25 | 0.40 | 065 | 10 | V3 25 | 40 | o5 10 i 28 40 | 65 | 100 [ 150 | 250 | 400 | 650 |1.000
Jepter | osine {AC ArlAg Ag At Ae A melAr qc AuAe|ac Al nefar mefAr AplAr de Ay Apla A8 1A AE !&Jl Ay Arlag Aels ne|an melar el e (A ngfar ng A Aol peiar Ay
s ! | l [N PRI BT BT RO Y U NN RS B
1] \ ‘ w1 IR Y Y L R T AU ROl AU T KT
¢ \ Y B | } R ) N T LU T A NN ARl E RERA
i 4 Ll NT B R I A T Y IO ARACH LY AURNEY BT Y RO TH KRN
| " 0 /g T AT T MR T ¥ SR BT AT VT CERNCEY RUERS LR AL
¥ 0 0 1 -1 I R Y R Y LU AR LY Pl
G 2 O 1 T A Y VRS AP ') A ') (TS e B WIUNTR RS BT
" S0 ity | T VoL a2 o)y 4] s el 0w noan iy 2
) " [ 1 | LR, (eI (4 AT Boroys el
K 12 a i Polovoefr sfy oy s 2 w2
I LT I L@l o 23 4 s 6l wfon] e s 2
M s ofl 1 ] TR R (RSN L S ol 7 #li0 njie s non
N 0o o |t oy 2 v v el s o] 7 o wifie st 22
3 B o 1| 1 g [, 0} ~) o s ol 2 sl u]reas)on
Q 1% |0 TR AR e R o 7 wfw e s 1 ]
R 00 |t Vo2 3y 4 o ww wpraasir 2t .

1o use fist sumphing plan beluw sirow 1 sample sde cyualy o cacesdy hion balch vive. da JArS snspecion
| = use sl samphing plan abuve sitow

Al e numibse

Ne = gepection numilni
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Lo T8awdl wazauz; “mailansaiuquaaniwndan us lulssau
gaEAISY”, MAINadAlszgnd auzinemaas aaniumalulatwszeemnfudinu
nIIAANTLY, 2532

2./%7 qUINTYY; “MIIAILAUAUMNFININT TN, UTEN %xé‘agnafu 4119, 2535.

345 37qaai’a§ 3 “AITAIVAUAUAMNNADA™, ihedswazailnsalnndnm
IMTINGTABTWAWNS, 2538

s mnauduasumaTuTod(ine-gijyy; “gilen1s19Tusunsn STATGRAPHICS”,
2539.

5.Applied Statistics Department Faculty of Science, King Mongkut’s Institute of
Technology Ladkrabang; “Statistical Table Vol2”, 1992. ’

6.Besterfield, D.H.; “Quality Control”, Prentice-Hall International, 1986.





