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49405314 : MAJOR : ENGINEERING MANAGEMENT
KEY WORD : REDUCTION MANAGEMENT OF LOSS PROBLEM

SOMSAKUN KHUJAROENSAP : IMPLEMENTATION MANUAL DESIGN FOR
REDUCTION MANGEMENT OF LOSS PROBLEM IN SAMPLE FACTORY.THESIS ADVISOR
: ASSOC.PROF.DR.ARNAT WATANASUNGSUIT, Ph.D. 88 pp.

Firstly, the information about the causes of waste during June to October 2007 was
gathered by interviewing staff members of production process and quality control management
subgroups and was mainly analyzed by the cause and effect diagram in order to the propose the
problem solving approach by using design of experiment theory to determine the optimum condition
for all of three quality management subgroups. Then,implementation results during November to

December 2007 were economically analyzed by internal rate of return (IRR) and payback period.

The result indicated that waste reduction of the factory met the target with average IRR
of the project of 69% per month and payback period of 0.29 months.In addition, implementation
manual design for reduction management of loss problem in sample factory was proposed to
factory management. Finally,the combination of quality control tools, design of experiment theory
and engineering economy could help management to make a correct decision on the investment to

solve the problems.

Department of Industrial Engineering and Management Graduate School, Silpakorn University Academic Year 2008

Student's Signature .........ccccceeeeevciivvinineeeeeeenn,
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@
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QUNU (°C) 1INA (Kgf/em?) 1391 (AUIN) Bt
1 175 190 170 0.12
2 165 190 170 0.41
3 165 190 170 0.32
4 175 190 170 0.12
5 165 200 170 0.31
6 165 200 170 0.25
7 175 200 170 0.11
8 165 190 180 0.25
9 175 200 170 0.12
10 175 190 180 0.27
11 165 190 180 0.29
12 175 190 180 0.24
13 175 200 180 0.02
14 165 200 180 0.38
15 165 200 180 0.32
16 175 200 180 0.03
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A1319% 13 MINAaoUANUFUIUTNG 3 a5 (QCC2)

Std Order Time | Run Center Temperatur

Order Pt Blocks e Pressure
2 1 1 1 175 190 170
14 2 1 1 175 190 180
4 3 1 1 175 200 170
3 4 1 1 165 200 170
1 5 1 1 165 190 170
16 6 1 1 175 200 180
11 7 1 1 165 200 170
7 8 1 1 165 200 180
6 9 1 1 175 190 180
8 10 1 1 175 200 180
5 11 1 1 165 190 180
9 12 1 1 165 190 170
12 13 1 1 175 200 170
10 14 1 1 175 190 170
15 15 1 1 165 200 180
13 16 1 1 165 190 180
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1 a o
M54 14UFAINTUATIZH 1A8N5 19 Program Minitap

Fractional Factorial Fit: Defective Ra versus Temperature, Pressure, ...

Estimated Effects and Coefficients for Defective (coded units)

Term Effect Coef SE Coef T P
Constant 0.22250 0.008385 26.53 0.000
Temperature -0.18750 -0.09375 0.008385 -11.18 0.000
Pressure -0.06000 -0.03000 0.008385 -3.58 0.007
Time 0.00500 0.00250 0.008385 0.30 0.773
Tempera*Pressure n -0.05750 -0.02875 0.008385 -3.43 0.009
Tempera*Time 0.01750 0.00875 0.008385 1.04 0.327
Pressure*Time -0.01500 -0.00750 0.008385 -0.89 0.397
Tempera*Pressure*Time -0.09750 -0.04875 0.008385 -5.81 0.000
Analysis of Variance for Defective (coded units)
Source DF Seq SS Adj SS Adj MS F P
Main Effects 3 0.155125 0.155125 0.051708 45.96 0.000
2-Way Interactions 3 0.015350 0.015350 0.005117 4.55 0.039
3-Way Interactions 1 0.038025 0.038025 0.038025 33.80 0.000
Residual Error 8 0.009000 0.009000 0.001125

Pure Error 8 0.009000 0.009000 0.001125
Total 15 0.217500

Estimated Coefficients for Defective using data in uncoded units

Term Coef
Constant 2229.03
Temperature -13.1645
Pressure -11.3605
Time -12.9290
Tempera*Pressure 0.0671000
Tempera*Time 0.0764000
Pressure*Time 0.0660000

Tempera*Pressure*Time -0.000390000
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Normal Probability Plot of the Standardized Effects
(response is Defectiv, Alpha = .05)
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Pareto Chart of the Standardized Effects

(response is Defectiv, Alpha = .05)
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Date/Time | 7172551 | W1/2551 | WU23510 | WU2551 | WL/2851 | WL/2551 | WL/2sal | 9172551

Defect Rate 01z 011 0.0 0.07 ot ot 012 013

Number 9 1 11 12 13 14 15 16

Date/Time | 8/1/2551 | 8/1/2551 | /172551 | ®41/25510 | B/1/2351 | B/1/2551 | BFLS2551 | B/1/2551

Defect Rate 012 014 012 015 0.09 013 010 01z

Number 17 13 19 0 1 12 23 4

Date/Time | 9/1/2551 | 9/1/2551 | 9172551 | 94172551 | DA1/2951 | 9f1/2551 | 9712551 | 9/1/2551

Defect Rate 01z 0.17 011 014 ot 013 011 013

Number 15 26 e 2% 19 30 K3 | 32

Date/Time | 10/1/2551 | 10/1/2551 | 107172551 | 10/1/2551 | 1071/2551 | 104172551 | 107142551 | 10/1/2551

Defect Rate 011 0.13 0.11 014 0.10 011 0.16 014

Number 33 34 35 3o 37 33 3o 40

Date/Time | 11/1/2551 | 11/1/2551 | 117152551 | 11/1/2551 | 117172550 | 117172551 | 117172551 | 117142551

Defect Rate 014 012 017 0.10 01z 015 012 0.10
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Number 1 2 3 4 3 [ T 3
Date/Time | 14/1/2351 | 147172551 | 147172551 | 147172551 | 144172551 | 147172551 | 147172551 | 14/1/2551
Defect Rate n.o3 0. 0.04 0oz 0.5 0,01 003 0.0z
MNumber ¢ 10 11 12 13 14 15 16
DateTime | 15712351 | 15/1/2551 | 187172551 | 157172551 | 187172551 | 157172551 | 157172551 | 157172551
Defect Rate 0.0 0.04 0.o3 004 0.5 0.5 0.04 0.0z
MNumber 17 1% 1 0 n 12 13 bE ]
Date Time | 16/1/2551 | 16/1/2351 | 16/1/2551 | 16/1/2551 | 16/1/2551 | 16/1/2551 | 16/1/2551 | 16/1/2551
Defect Rate n.o3 0.m 0.04 0.0s 003 0.03 0.04 0.03
MNumber 14 16 17 1% 1 30 i 3
Date Time | 17/1/2551 | 17/1/2351 | 17/1/2551 | 17/1/2551 | 177172551 | 1712551 | 17/1/2551 | 17/1/2551
Defect Rate 0.04 0.03 0.0z 0.o03 0.0z 0.04 0.01 0.01
MNumber 33 4 KE 3o 37 K} i 40
Date Time | 18/1/2551 | 18/1/2351 | 18/1/2551 | 18/1/2551 | 18/1/2551 | 18/1/2551 | 18/1/2551 | 18/1/2551
Defect Rate n.oz 0.0z 0.04 0.os 003 0.03 Doz 0.0z
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y1191nAa1N3 (Human Problem)

M b (Corrective Action)
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H, : i # 8.000

One-Sample T: C5

Test of mu = 8 vs mu not = 8

Variable N Mean StDev SE Mean
C5 60 8.00200 0.00971 0.00125
Variable 95.0% CI T P

c5 ( 7.99949, 8.00451) 1.60 0.116
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21NHaNIUI2128 A1 P-Value UA1NANIT AUNGLAST (0.05) a1 A1 X = 8.000
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Mdhedanss mmmgm%ymm
P NG
n 7.98 7.99 8.00 8.01 8.02
1 7.98 7.99 8 8.01 8.02
2 7.98 7.99 8 8.01 8.02
3 7.98 7.9 8 8.01 8.02
4 7.98 7.99 8 8.01 8.02
5 7.98 8 8 8.01 8.02
6 7.98 7.99 8 8.01 8.02
7 7.98 7.99 8.01 8.01 8.02
8 7.98 7.99 8 8.01 8.02
9 7.98 7.99 8 8.01 8.02
10 7.99 7.99 8 8.01 8.02
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Gage name: Vernier Caliper
. .. Date of study: 25/1/2551
Gage Linearity Study for C5 Reportedby:  SOMSAKUN
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isc:

0.01 —
Linearity: 0.0012
Y%Linearity: 3.000
R-Squared: 0.750

Bias: 0.0006
Y%Bias: 1.500
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Regression Analysis: C8 versus C9

The regression equation is
C8 = 8.01 - 25.0 C9

Predictor Coef SE Coef T P
Constant 8.01500 0.00645 1241.68 0.000
C9 -25.000 8.333 -3.00 0.058
S = 0.009129 R-Sq = 75.0% R-Sq(adj) = 66.7%

Analysis of Variance

Source DF SS MS F P
Regression 1 0.00075000 0.00075000 9.00 0.058
Residual Error 3 0.00025000 0.00008333

Total 4 0.00100000

Py, Yy Y q9 a o A
nnveyat AU linansInsIzriaal
1T A @ [ 9 Y %) 9 Y = 9 Y
1. 1 Aanana Jag ldansognasieanmsud lvTnawadoyadosas Jaudrlndn
I~ o ! 9 Y Y 9 Vo P} Aq ¥
Aanaia Jag liawisognadeanmsud laTdawadoyaudasiduiudoeyanldluns
NAADINIUIUNANBADM T I NN T AU
2.1 P — Value UAMNANIUBIABUN A 0.05 LEAAIIA1 F UANT08 1aaddgzuy
m3ialififlomauguaniazadu
[ o a 1 1 J o 1 {
3. MNFUMTHEAIANUFURUTIFUdUATITTHINA Ao TuA IR ds It a Ao

8.01-25.0 (m'lutea)

M3ANE132UUMIIA (Gauge R & R)

9
MsANEINTZUIUMSInABIINMINAaDIail
1. uUWINIIULIUNATLANAMN N 11 3 A
S S 2 0y o v 22 2
2. qUABNUIUNTINLA 10 FU TRNITNOUURLAAIUANAUMNIATITUAE 2 AT
9 v
Tagionyunulinsounguaiennuiumlsuesnszuiumsnan Tasiniinau

Ja lisunsu

v
v A

o A A A Y A
3.w1ﬂ1ﬁﬁ61u%ﬂiﬂﬂiﬂﬂﬂﬂ]ﬂ%i%iuﬂiiﬂizruuwa

4. TAWTINNUNAa YA 1Az uNINANINATOUAINITIIN 18



62

M5NN 19 HANMTNATOUTZUUMTIA GAGE R&R

Fua WHNNUIA 1 WHNUIA 2 WnUiA 3
1 8.00 8.00 8.00 8.00 8.00 8.00
2 8.00 7.99 7.99 7.99 7.99 8.00
3 8.01 8.00 8.01 8.01 8.00 8.00
4 8.01 8.00 8.00 8.01 8.00 8.00
5 8.02 8.01 8.02 8.02 8.02 8.01
6 8.01 8.02 8.01 8.01 8.02 8.01
7 7.99 8.00 7.99 8.00 7.99 8.00
8 8.02 8.01 8.02 8.01 8.01 8.01
9 8.00 8.01 8.00 8.00 8.00 8.00
10 7.98 7.99 7.98 7.98 7.99 7.99
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Gage name Vernier
Date of study 4/2/2551
Gage R&R (ANOVA) for C14 Reported by SOMSAKUN
Tolerance:
Misc
Components of Variation By C12
8.02 —] s
== % Contribution
_ 100 — = %Study V 8.01 —
u:) = % Process
e == %Tolerance 8.00 —|
S 50 —
0 7.98 — T T T T T T T T T T
Gage R&R Repeat Reprod  Part-to-Part c12 1 2 3 4 5 6 7 8 9 10
R Chartby C13 By C13
0.02 — TeT TT 8.02 — = 0
S UCL=0.01743
< 8.01 — - .
o P &
@ 001 /| A [—\ /\ ™ 8.00 —f ¥ & —9
g R=0.005333
& / WAVEWAVAR N e
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8.02 —] .
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s AN NAN VA | weancooos B L oo
g NV VAN VAN VA g
£ 790 \ \- | LcL=7.993 H
B v V
7.98 —f
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Gage R&R
%Contribution
Source VarComp (of VarComp)
Total Gage Ré&R 1.13E-06 0.51
Repeatability 1.13E-06 0.51
Reproducibility 0.00E+00 0.00
C13 0.00E+00 0.00
Part-To-Part 2.21E-04 99.49
Total Variation 2.22E-04 100.00

StdDev Study Var %Study Var %Tolerance %Process

Source (SD) (5.15*SD) (%SV) (Sv/Toler) (SV/Proc)
Total Gage R&R 1.06E-03 5.47E-03 7.13 13.67 0.04
Repeatability 1.06E-03 5.47E-03 7.13 13.67 0.04
Reproducibility 0.00E+00 0.00E+00 0.00 0.00 0.00
C13 0.00E+00 0.00E+00 0.00 0.00 0.00
Part-To-Part 1.49E-02 7.65E-02 99.75 191.31 0.59
Total Variation 1.49E-02 7.67E-02 100.00 191.80 0.60
Number of Distinct Categories = 20
Gage R&R (ANOVA) for C15 2§J§:‘§y éﬂﬂg@m
Components of Variation ‘ By C12
“ = o % \x /’
H = 9%Process \
% 100 — = %Tolerance 800 —| 9\ \
S I]ﬂ 1V WY
o man Fewx e Paniopan R ERRE]
R Chart by C13 By C13
% gz:: : UCL=0.004683 oo : : :
ié oS /\VA PAA NvAuAvr R=0.001433 j:: : H '
£ ZZ; : \/ \_F'\/ LCL=0 7.98 — : i
c13 Qo o2 s
Xbar Chart by C13 C13*C12 Interaction
QT xz olec 802 — C13
o 802 —| + Qc1
§ so1 — o 801 — - Qo
Eﬂ 800 —| ¥/\ A'/\‘ '/\‘ A‘/\‘ ’/\' I\‘/ Wekasgtso g 800 —| e
o w TITT T LTS

{ % 4 1 =Y
NN 37 uaasraanianmsdszuiranariiu 115105y Minitab R13 92873 ANOVA
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AN 0.2 BNETMIATINFU TUNTZUIUMTHAR

a> a S o Y .
CHECK SHEET CONDITION (N1g@53@auUlumMauUnIsnIanud) gapnnslesanu| Fawiunise
P | o
AU / / HAaiasl
74 = UUVINHR =
Frdmmngaauiudin HIAFEIU AN == - NIFAS9FDUBUINU
4 A9 ANAuHA
ia Hauﬂ‘ﬂ’aﬁf{Cumpound name) ﬂ‘ni,ﬂ"u n':mmﬁ oo
. - ? ileuwnn AT La asTa QA
WG LALLM T (Batch No.) 1AFa / Fd. -~
= = amunIvNNELaD 1 (Temp °c| adusnn Falatadi 1
) = 0= Doung AuNeLae 2 (Temp 9g " galua 2
) o = = - =
o =) % A iunieas 3 (Temp) g ialaev 3
= = = = =
I @ |lammnilvuiaia 4 (Temp) % " aalaadi 4
= amuundruiaLas 5 (Temp) °c E Taluan 5
S AngLATaIaanaa( Bdruder serew) rem . dTuah 6
= =
@ Famaniia ﬁ(CulnpoLil]d name) ‘\']ﬂl,ﬂvu %"aiamw Fi
{5 =
z WHELRTLUNE (Bateh No.) " HaTaad 8
= = g iuanaran 2 (Temp oc| Fafuan N151UYin
=8 = i = wo o o o s o= o a——
o e e 3 {Temp} o " Eﬂwu"nﬂm 1. s uiT s A nuuas FaudBudlawdearnwdlo Towa lduas
~ e . - I o » . o s = . s =
= 2, |amwmgivsnaias 4 (Temp) °c " 2. nediftlaimsudanvnrailywn Audlelildliudaianiawbseius
frurndusiean 5 (Temp) % "
dngLATasaanana( Extruder screw) rpm "
Aaiilalasun ( POWER U KWW " PER. GEDE ey sy e s
alaTasiadd = >
R BN 1 ( Temp ) °c
BAmMWNN 2 ( Temp ) %5 " BAAT o .
(UHF) — - -
AMNLTIEENU (COV. SPE M/min.
Amuad 1 ( Temp ) % L AWWANITEAALA BN (Kg)
55 1 amunni 2 ( Temp ) o°c ? ANnITLEe|  TeITaRAY FEWATNINITHAR w9V
= quuugd 3 ( Temp ) oe * suwnsalan
- - e T
AT IAIENAY (COV. SPE| i, Feladlaaunm
. qoMga 1 { Temp ) °c C LA aaLAe
pau 57 o |AHMLs 2 (Temp ) °c . BNaAIAS B
(Hot air) | © amwadl 3 ( Temp ) °c grafluida
AIIAIEIATEWAY (COV. SPE mASmin. "
awni 1 ( Temp ) °c "
wnl aRUNA 2 ( Temp ) °c "
GV 3 = -
- BKNH 3 ( Temp ) °c
A9 AEaRIL MY (COV. SPE| MAmin. " T3
szyUUUNLE Janmadiasindu (Coolling temp) °c gaudnutniF@avanumn
LATaeRa  [AanulFe (Speed) A /min. dudneaf afia (1) | vrmsanauaus (2 usuBuud (Funsin] o FRRI1IE U UF=(2)x100-(1)
WHIE WA

T.
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o Gt T a = 1 1 t:ir
15719 V.1 MIVWUNTIYIVUALIPIEATTINININTTUAUNIRNGUEDEN 1

M3 UNIBT I3 WTMIMIANTTUAUNNATUEDOT |

© a3 A a g o -
. i ldndaeu AntuIIUIUEU
YUIAATINTI TINVIHU .

(LRHU) ()
ey

45 3/41 400 150 60,000
Ed

50 313 550 200 £10,000
£

55 37 620 200 124,000

571 560 294,000

mlyaaan {Fixed Cost)

4
o

VUIAAZUNT 45 F/13 60,000 U
Y

YUIRAZUNTA 50 3/H0 110,000 1M

YUIAASINTI 55 3/117 124,000 111

ATINANUAZDIAT INTLUDNATOY Extruder

3,500 UINARDU

mlyneiuuals (Variable Cost)

miagiu (nenthan)

VUIAALUNTA 45 37117 (50,000 Fu)

4.1250 VN/BU

kA [
VUIRALUNTI 50 §/117 (50,000 1)

4.1250 VIN/BU

Ed E4
VUIAAZUNTA 55 3747 (50,000 F1)

4.1250 UM/

AMIINY

win Nl iaaulng (50,000 $u)

ar
1.12 U1 /51

WHN9U QC Un@ (50,000 HW)

ar
0.06 1M/%U

VUIAATINT 45 §/117

4
1.18 UIM/AU
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aF
VUIARLLNTI 50 3/

1.18 V1N

AT iuus (Variable Cost)

¥
VYUIRALUNTI 55 §/UD

4
1.18 U1N/BY

Allyseaug

anitdsziwazar Wi 70,500 1w/50,000 Fu

0.7050 U/

3177198 (Sale Price)

ERGER AL

12.30 11N/FU

agd swiusnwiwlumsdinenssugunmnguiosd |

PYUIRGASIUNTE 45 3/‘5'3
1. ml¥9enan = 60,0001M

1
2. mldefunds = 4.1250+1.18+ 0.7050 =6.010 VIN/FU

bl
3. 5191978 =12.30 UIN/BU

VANZINTY 50 F/H?

1. ml¥91en9 = 110,000 U0
2. a1 18R =3,500 1IN
3. l¥iedugls = 4.1250+1.18+ 0.7050 =6.010 L1N/FU

4. 51118 =12.30 VIN/BU

YUIAAZUNTY 55 3/
[] [T ] d'.
1. mlg91ened = 124,000 U™
A l¥i1e1efou =3,500 1w

3
A 1MLl = 4.1250+1.18+ 0.7050 =6.010 1N/3U

Eal S

5171970 =12.30 VIN/FU
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Annadonssunamwagudendi 1
VIAAZINTY 45 A0
WhinmmssdauazSnmmsnefigu
Pogiiuwdald 50,000 Fu
P=@R- A0O)(n,)

60,000 = [((12.30 — 6.010)*50,000)-3,500]* (n,)

n, =019 fou

=57 U

VARzINSe 50 3/
USnmumsndaunzyinamsneiidun
Vagriunda'ld 50,000 Su

P=R- AOC)n,)

110,000 = [((12.30 — 6.010)*50,000)-3,5001* (n, )

n, =035 Aoy

=10.5 U

VMIAAZUNTI 55 F/d)
PSinmmsndanazilSuamsvisigunu

flagiiuwdald 50,000 #u
P=(R- AOC)(n,)

124,000 = [((12.30 - 6.010)*50,000)-3,500]* (n,)

n, =040 tHew

=12
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M3 1.2 MIFWUNIIBTULAET WM IRTINTSUUNINNGULDLN 2

A1 l¥918A 9N (Fixed Cost)

ABINnaN 15,050 1

agUnIsiasu@Eaddainaw) 3,500 U

mlfnaruuls (Variable Cost)

MIngaA
¢ iy Iy
A9 (200,000%U) 0.9 1N/F1
AMTINY
[ 4
wiinawdiiaaulng (200,00051) 0.0325 UM/TU
WY QC Und (200,000 Fu) 0.035 UN/Au
Amla g
v 8y ar
adsztuaza TR 54,370 110/200,000 Fu 0.271811%/%U

31198 (Sale Price)

¥
1MV 5.50 LW/AU

apl swSunenslumsifanssununmngudosii 2
1. Mld910n9% = 15,050+3,500 1IN = 18,550
2. e l¥0efunls = 0.9+0.0325+ 0.035+ 0.2718= 1.2393 1IN/FU

¥
3. 5191978 = 5.500U10/%U
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AudensTNRMAHATHEBET 2

Ysmamswianazalsmamsuenduyu
Ed
Magiiunaa’ld 200,000 Fu
P=(R- A0C)(n,)

18,550 = [({5.50 — 1.2393)*200,000)]* (n,)

-1
n, =023 ifou

=6.9 M
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v J 1 A 9 A A v Qy A 9 =
A1519 7.1 HaaNFUDINonsIN 1¥ATINdoULAZIATOINDIALAZTUNUNADIUAT UL

NoA39

A Ao a Ay =
NIINDIAUASTY HITHUNADIUAIEN

Y E
Fuau LD. Trg) 1 Fu

Taper Gauge Scale 7.00-11.00 mm.

9 F
11911 0.D. Tnay 1 Fu

2 Digital Vernier
3 | Yaen LD. Gl“ri‘iy' 1 ¥U Go-No go gauge #1131 Check O.D.
E4 4
4 | ¥u9U LD. uag 0.D. OK 1 ¥u Go-No go plug gauge @MU Check
LD
2
5 | Yasn 1.D. OK 1 Fu Jig #5990 UTL8L Mark @
2 E4
6 | Funuilug NG 1 Fu Limit Sample 11 Line
A & & 2 < " a .
7 [ dunuiulda NG 1 Fu (dalvainu Master Sample 114 Line
.. I 9
Limit Sample tan1o8)
8 | Fuamihuda ok 1 %u (oglu Limit Jig 73793ATLHZANNEIVOITUNU
Sample)
2 o 2
9 | Funuiusos NG 1 ¥u
Q" I Q" [
10 | ¥uuiluses OK 1 Fu (0g1y Limit
Sample)
=z 2
11 | ¥UIU Screen NG 1 ¥U
2 2
12 | U9 Screen OK 1 U
13 | Fuudadu NG 1 ¥u
14 | FUNUAAE1I NG 1 U
15 | Fuaudaegluar Min 1 ¥4 (aglumm
VINTTIU)
Qsl % 1 1 Qsl L} 1
16 | Fuaudaeglum Max 1 ¥ (@dlumm
WIATTIU)
=z am o 2
17 | FUIU Mark ARAG MUY 1 T
2 E4
18 | ¥UNY Mark AQAAMNUY 1 FU
19 | yuanudsgil 1 Fu

20

Fld
da'luasa 1 su

Tl
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AT N .2 waawmmﬂamugﬂﬂ%mmﬁa‘uuazmiawmmmmmmmfmmfm

noUu31l (Mo Shape)

A Ao a Ay 4
INIINDIAUASTY HITHUNADIUAIEN

Y E
Fuau LD. Trg) 1 Fu

Taper Gauge Scale 7.00-11.00 mm.

9 F
11911 0.D. Tnay 1 Fu

2 Digital Vernier
FA
3 | Yaen LD. Gl“ri‘illu 1 ¥U Go-No go gauge #1131 Check O.D.
Q" I Qy o o
4 %umugﬂug NG 1 ¥U Go-No go plug gauge #1131 Check
1.D
Qy I <4 Qy < 1 a . =
5 | Funuilula NG 1 Fu lalvainu Jig 151990 UTL8L Mark @
. 3 9
Limit Sample tanHa8)
2 & a '
6 | Fuanuiuwla OK 1 ¥y (og1u Limit Limit Sample 11 Line
Sample)
A & 2
7 | Funuiluses NG 1 Fu Master Sample 14 Line
ay [ ay ] Y] Qy
8 | yuauiluses OK 1 ¥ (8glu Limit Jig A5I9IATLILANNIIVDITUIIY
Sample)
< 2
9 | Yaonmilusos NG 1 Fu
I Qy 1
10 | Yaomiluses OK 1 Fu (9g1 Limit
Sample)
9
11 | szezantaonluldniu Spec 1% (Ma
A 3 v
[naoUIaN1I0Y)
A 1 A
12 | Fuaululdaanniaen 1 ¥u (sznou
ATIUA U TAANTD)
FA Fd
13 | Fuaudaliase 1 Fu
U Fd
14 | szezanuelasn dunIn Spec. 1 FU
EZ EZ
15 | FU9U Mark THARUNUL 1 FU
EZ J
16 | Fuaudaeglum Max 1 ¥ (@dlum
WIATTIU)
2 aa o v 2
17 | U9 Mark THARUHUL 1 FU
A Y
18 | ¥UNY Mark AQAAMNUI 1 FU
2 ~ 2
19 | yuanuaegyl 1 3u
FA Fd
20 | Funumantes @a luulv) 50 Fu
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NWN 4.1 BWNUNIT Calibration lj@ilﬁﬂ ﬂi%ﬁ]uﬁ@u

DOC. NAME : MONTHLY CALIBRATION SCHEDULE

TO : QUALITY ASSURANCE MPG REMARK
MONTH : FEBRUY DATE.

TOOL 1234|567 (8|90 |1 12|13 |14]|15]|16 |17 |18 |19]20 |21 |22 |25 |24 [25|26]|27|28]|2 |[30] 3
DEPT. NO. TOOL NAME. SECT.

CALIBRATION SCHEDULE

FAC.1 N-018 VERNIER / DIGITAL VERNIER | vouwaa@in 1
FAC.1 N-059 VERNIER/ DIGITAL VERNIER | wouwaiafin 1
FAC.1 N-071 VERNIER/ DIGITAL VERNIER | vouwaia@in 1
FAC.1 N-073 VERNIER/ DIGITAL VERNIER | wouwaiafin 1
FAC.1 N-074 VERNIER/ DIGITAL VERNIER | veuwaia@in 1
FAC.1 N-075 VERNIER / DIGITAL VERNIER | vounaadn 1
FAC.1 N-086 VERNIER/ DIGITAL VERNIER | weuwaia@in 1
FAC.1 N-115 VERNIER/ DIGITAL VERNIER | vouwaia@in 1

APPROVE CHECK PREPARE

08



d‘ [ V2= d' A [ 1 tﬂ' A o =
NN 4.2 519MsUseiamsealonaznssu-a9 msama"lﬂmmsaaumau

PAGE................ OF ..o
' ISSUEDATE ..o,
DOC. NAME : siemsilseianiesile 4 4 VFRNIFR
BOLATOIND ..o
=1 [ 1 v R [ 1 = [ 1
YUNNNITIY - a3 YUNNNITIY - a3 YUNNNITIY - a3
g nindiaveynad a ! ! #umndeaile #ruAuniaaiie #undeaile #ruAmndeaile #runseaile fruAunseaile
Ay 4 HnuEUNTIugU Fhfl/?iu"]ﬂ\‘]']u . v . v . v
195949 ooy Houioy Houfioy
Suil it $uit Tuil Suif Tuil
1 002345 N-013 QA.1
2 002346 N-014 QA.1
3 002356 N-015 QA.l
4 002357 N-016 QA.1
5 002365 N-017 QA.l
6 002387 N-018 QA.1
APPRUVE CHACK REPORT

18
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CALIBRATION RECORD SHEET

82

TOOL NAME VERNIER
TOOL NO. N-018 S/R. NO 002345 SECTION QA.1 FACT.1,2
Judgement
Inspection Condition Std. Result
OK NG
SMOOTH OF SLIDER Tairda laiRata Niitla laiRava /
CLAMP CHECK thnavluiaasi Thndulidagil /
Y v v A Y v v A
HNUITUNTLIYD HUIGUANALID /
AMBIENT TEMP. 25 £3°C 26°C /
OVERALL ERROR + 0.1 mm £ 0.00 mm /
Read Value Error Judgement
Item Length / Rank Remark
1 2 3 4 5 [X] OK NG
1 0 mm 0 0 0 0 /
2 1.0 mm 1.00 | 1.00 | 1.00 0 /
3 2.0 mm 2.00 | 2.00 | 2.00 0 /
4 2.25 mm 2.25 | 2.25 | 2.25 0 /
5 2.5 mm 2.50 | 2.50 | 2.50 0 /
6 3.0 mm 3.00 | 3.00 | 3.00 0 /
7 5.0 mm 5.00 | 5.00 | 5.00 0 /
8 10.0 mm 10.00 | 10.00 | 10.00 0 /
9 15.0 mm 15.00 | 15.00 | 15.00 0 /
10 25.0 mm 25.00 | 25.00 | 25.00 0 /
Remark : - $158¢ WI msaeuiion VERNIER
1% Gauge Block lums Calibration
APPROVE REPORT BY

QA. DEPARTMENT
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14 a o U % d' = Y v
guelfinnudmsumsdamsmeaniym msga@alulssnudieds 1/3

o d
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A 1
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2. 99U

A a va dy = 1 o a Y @ z 4
ﬂmmiﬂgummu ll6U’E'J‘]Jﬁlﬂﬁlﬂi’él‘]JﬂQMﬂﬁﬂHuu\ﬂuﬂWuﬂﬁﬂi‘ﬂﬂiqxi(lu‘ﬂ\i@\‘iﬂﬂﬁ

3.8121090 1
1. QCC %1181 Quality Control Cycle 1D NMIAILANAMATHAIBNINTTUNGY
2. FMEA #11894 FAILURE MODE AND EFFECT ANALYSIS A9 115310512 W0 1013

TAUDUATHANTE N

Y d’ W A
4.9 INNANNSURATOV
A YA o Y o ' v A o I v A v Y

1. QMR Hnihnwanau14unslsuilgeeseaeiiioaisesnns nuniuuazaadoniivens
UYITAMIMUAUAIN HAZMIAIVAVAUNINAIBNINTTUNGY QCC
Yo 1 A Y Ao = ' A o a o ' VA

2. giamsrhe Trninnnmua v lumiisnuvesnu iweariumsisvilyiediedenios,
NUNIY, Aaguma, tazssnuaglaeeuvig
~ =} Y A (A wvaqg Ya o o 1 1 A Y 4 % (%

3. Awa inihnlgialdinena Tasiimsdsulgedeaeiies Indeanaeanunnunanis
YoIgnA1 Hazu ToU18Y0UTEN

U

ad a
5.35mslfinam
Y Yo J 1 J ) =~ A o a @ 1 1 A 1
1.1W@%ﬂﬂ"ﬁﬁhﬂ!magﬁhﬂ ﬂTWHﬂVINQTuLW@ﬂHHHﬂTﬁﬂiUﬂiQﬂﬂTﬁ@ﬂLu@ﬁ Llﬁgchllﬁ?]u“lli’)ﬁ
Y] Yo a 9 a 1 A

Wuﬂﬁ?u(h/iﬂ']Lu‘l!ﬂ']'iﬂ'J‘]Jﬂllﬂﬂ!ﬂ']Wﬂflﬂﬂ’ﬂﬂﬁﬁllﬂﬁjll QCC IﬂﬂW’ﬂ'ﬁﬂﬂ’ﬂ"lﬂ
v A 9 oy a y

1.1 ANUAIANT N LIAL/1T UVDIDUTYUVRIGNA

a o A o g a o
1.2 UIEJ‘]_I"IEJBUQQ‘]Jﬁym HAZ/YIT0 ﬂ?TNﬂTLﬂUﬂ181uU§Hﬂ
1.3 Waﬂlﬂﬂﬂ’]ﬁ@]iﬁﬂaﬂﬁ’]uﬂl@ﬂgﬂﬁﬁ uaz/‘iﬁa ﬂ']ﬁ@]i'lilaﬂ@nllﬂ"lﬂolu
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2. Anaunile astiennan litesndn 3 au e liiny 5 au de 1 ¥ivemIni QCC.
= v 9 zﬂ' ~ o o 4 v 9
3. Tuiiniave Tedefinau thvnenazimuaszeznavesnsim QCc. aslunuuresuive
GRERTRATSIER
Al v Y o [ o Il o Y v 9 ' @
4. lunsaintiideomsi Qec. uswauinn vaz ldamnsai ldasunniide QMR sawnu
Y v ] o v A v 9 o Y o Jd o dy
AIansrhe azimsnunIv uazdadenyiade lumsi QCC. laglgvdninam aell
a o L 1 b v Y]
4.19n5annnanuiuilus s dedinansznuaeanumaniuezanuiiane lvesgnd
A o Aa o A 9 o 1Y)
42 "orsanananuiudumeluuen Nezdeoaiimsisulys
Y a =1 1 o I 9 A A 9 o v 9 @ q’j v R
5. T ensnue sy MUt yaNneIvean U e Mss vl uiu 9 Tastiunnasly
o A Y o ax
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USuilganu vagmsaaauma

Y a ~ 1 v Aa 4 [y ad Y qul 9 qgj
6. Gl,wamﬂmmmmmm i’JiJﬂu’J!ﬂﬁ1$1/iﬁ’lmﬂ5UENﬂﬂluﬂ1 LLﬁ%WTJ‘ﬁﬂﬁ!,Lﬂul"lJﬂinWuu ] WIBDUYN
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@ a Aa a [ [ Jd
@111 Action Plan Wina1lszansna Tagedenaninam aail
a 4 Y U di’ Y . .

6.1 anngrmanvavesilyvuazmsud luilynuiiosdu (Root Cause & Solving Basic
Problem)
6.2 fmuailymuazismsud
o a 4 a a .
6.3 NINMTAATIZTHHANTEND LASANUAANAIAIINATZUIUNTNAA(Failure Mode and Effect
Analysis : FMEA)
6.4 NT0ONLUUNIINAGDY (Design of Experiment : DOE)
o a J v .
6.5 MMIUATILHITUUNITIA (Measurement System Analysis : MSA)
Yo ' 9 o o A v Ao o A A
7. Avamsrhe azdedailszyuilszdnaon AUNUNUNTAN QCC pnuMIULAzAAMINKE 1Ay
Y Ao o ) o dy
¥ nuaunIam QCCHIEUT 1891 Al
7.1 anuAunTh lumsdaiinanssuNguaIUAsA I QCC.
7.2 waveamsiivilgalonlSouieuuthvue
v Y
7.3 YymamnaiulumstaiinonisunguaugunIn QCC
A Y] = Y .
7.4 m3aauramsUsuilganToun luau Action Plan
A Qy o Y v KR o J o 9
8. odugaIzezIaINIIn QCC lnunutunnajwanssuilyeadlunuuresuinvens
o I g < o i o o ,
dsuilsa ernu MAidlundang i lunsainnanmsdsulgaiulildam
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Status Control Sheet
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