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ABSTRACT

This research aimed to reduce the breakdown maintenance time of processing jigs used for
automotive part-making at the Automotive Part Manufacturing Company. The history data showed that
the breakdown maintenance time was higher than the expectation of the company. The breakdown
maintenance parameters such as frequency, time, cost and characteristic of breakdown were collected
and analyzed to identify the priority and cause of problems. The problem that had highest priority was
carefully analyzed using a number of techniques to find the most suitable method to eliminate the
problem. Then, the suggested method was implemented for four months. Consequently, breakdown
maintenance data of the newly implement were compared with the old one.

The study results showed that there were six categories of jigs such as 1) brazing jigs 2) final
inspection jigs 3) hand bending jigs 4) bending check jigs 5) leak test jigs and 6) other jigs. The
analysis result showed that the brazing jig was the highest priority of problems. A number of
breakdown maintenance, breakdown maintenance time and breakdown maintenance cost of the brazing
jig were 42.43,49.3 and 39.7% respectively. The problem was caused by 1) improper preventive
maintenance process, 2) irregular daily check, 3) operator ignorance the preventive maintenance
instruction, etc. A new method of maintenance was proposed to eliminate those caused of problem.
After 4 months of the implementation, the breakdown maintenance data of the new operation process
were compared with the old one. The comparing results showed that the average data of the frequency,
time and cost of breakdown maintenance of the new operation process was reduced to 71, 46 and 87 %

respectively when compared with the old operation process.

Keywords: breakdown maintenance, jigs, preventive maintenance, clamp
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A1519% A.1 MSNATOULUUN (T-Test) 611@ai‘immm5ﬂ1§a§'ﬂmzﬁam¢ﬁﬂ%wawm%awﬁﬂﬂ?
<
I8N
Two-Sample T-Test and Cl: After, Before
Two-sample T for After vs Before
N Mean StDev SE Mean
After 4 11.00 1.41 0.71
Before 8 30.5 13.7 4.8
Difference = mu (After) - mu (Before)
Estimate for difference: -19.50
95% upper bound for difference: -10.24

T-Test of difference = 0 (vs <): T-Value = -3.99
P-vValue = 0.003 DF =7

[ [ © [
A1319% 1.2 Msnageuuuew (F-Test) mmi‘imaumiﬂﬁﬁﬂmgﬁamqﬁ'ﬂﬁffawmfum%u
% a g
UANTLLU

Test for Equal Variances: After, Before

95% Bonferroni confidence intervals for standard deviations
N Lower StDev Upper

After 4 0.74325 1.4142 6.6977

Before 8 8.55838 13.6800 31.3338

F-Test (Normal Distribution)

Test statistic = 0.01, p-value = 0.003

' 1 [
A5 A.3 MInaaeULDDA (T-Test) Y033 1IUMsIhgeSnulomgiadesuesdnynaila

Two-Sample T-Test and CI: After, Before

Two-sample T for After vs Before

N Mean StDev SE Mean
After 4  20.75 6.40 3.2
Before 8 71.9 15.7 5.6

Difference = mu (After) - mu (Before)

Estimate for difference: -51.12

95% upper bound for difference: -36.00

T-Test of difference = 0 (vs <): T-Value = -6.13
P-value = 0.000 DF = 10

Both use Pooled StDev = 13.6295

' 1 [
M5190 .4 ManadeunuUeH (F-Test) voas1maumsgesnyuiomaiadosvesanynaiia

Test for Equal Variances: After, Before

95% Bonferroni confidence intervals for standard deviations
N Lower StDev Upper

After 4 3.36178 6.3966 30.2943

Before 8 9.84896 15.7429 36.0589

F-Test (Normal Distribution)
Test statistic = 0.17, p-value = 0.167
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Two-Sample T-Test and Cl: After, Before

Two-sample T for After vs Before

N Mean StDev SE Mean
After 4 1054 718 359
Before 8 2510 885 313

Difference = mu (After) - mu (Before)

Estimate for difference: -1456

95% upper bound for difference: -525

T-Test of difference = 0 (vs <): T-Value = -2.84
P-vValue = 0.009 DF = 10

Both use Pooled StDev = 838.2908

H ° ] g 4 % <
A1519% 7.6 MInaaoULVVEH (F-Test) voad1uunar lumssonyadniouians v

Test for Equal Variances: After, Before

95% Bonferroni confidence intervals for standard deviations
N Lower StDev Upper

After 4 377.215 717.743 3399.22

Before 8 553.630 884.941 2026.94

F-Test (Normal Distribution)

Test statistic = 0.66, p-value = 0.793

M3 1.7 MINATDULUVA (T-Test) YIT 1WA TUMTFOUVDITNN NN

Two-Sample T-Test and ClI: After, Before

Two-sample T for After vs Before

N Mean StDev SE Mean
After 4 2164 319 159
Before 8 5087 1559 551

Difference = mu (After) - mu (Before)

Estimate for difference: -2923

95% upper bound for difference: -1856

T-Test of difference = 0 (vs <): T-Value = -5.09
P-vValue = 0.000 DF = 8

v [24
M13197 7.8 MInadouuUVeN (F-Test) Y9311 IUNMIFONVOIINNNFUA

Test for Equal Variances: After, Before

95% Bonferroni confidence intervals for standard deviations
N Lower StDev Upper

After 4 167.508 318.72 1509.47

Before 8 975.463 1559.21 3571.35

F-Test (Normal Distribution)
Test statistic = 0.04, p-value = 0.025
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Two-Sample T-Test and Cl: After, Before

Two-sample T for After vs Before

N Mean StDev SE Mean
After 4 2454 1555 7
Before 8 11993 3561 1259

Difference = mu (After) - mu (Before)

Estimate for difference: -9539

95% upper bound for difference: -6100

T-Test of difference = 0 (vs <): T-Value = -5.03
P-Value = 0.000 DF = 10

Both use Pooled StDev = 3098.6530

~ o [ Y 1 g A o a3
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Test for Equal Variances: After, Before

95% Bonferroni confidence intervals for standard deviations
N Lower StDev Upper

After 4 817.09 1554.72 7363.12

Before 8 2227.80 3561.00 8156.41

F-Test (Normal Distribution)
Test statistic = 0.19, p-value = 0.201

' (3
M50 A.11 MINAAeULDUTH (T-Test) ¥oad1uum IF118lunmssouve NN NYyiia

Two-Sample T-Test and CI: After, Before

Two-sample T for After vs Before

N Mean StDev SE Mean
After 4 4054 1832 916
Before 8 30218 5331 1885

Difference = mu (After) - mu (Before)

Estimate for difference: -26164

95% upper bound for difference: -21090

T-Test of difference = 0 (vs <): T-Value = -9.35
P-vValue = 0.000 DF = 10

Both use Pooled StDev = 4571.4127

' 24
A15199 .12 NMsnageuuuue (F-Test) mmi'im'mﬂﬂ%’mﬂ“lumwamawﬂnﬂwsﬂ

Test for Equal Variances: After, Before

95% Bonferroni confidence intervals for standard deviations
N Lower StDev Upper

After 4 962.64 1831.66 8674.7

Before 8 3334.94 5330.68 12209.8

F-Test (Normal Distribution)
Test statistic = 0.12, p-value = 0.107
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The Reduction of Breakdown Maintenance Time of Processing Jigs Used for

Automotive Part-Making: Case Study at Thongchai Industry Co., Ltd.
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Abstract

This research aimed to reduce the breakdown
maintenance time of processing jigs used for
automotive part-making: case study at thongchai
Industrial co., Itd. The breakdown maintenance data
such as frequency, time and characteristic of
breakdown were collected and analyzed in order to
find the priority and cause of problems. The highest
priority of problems was carefully analyzed to
identify methods to eliminate the cause of problems.
Then, the suggested methods were implemented for
four months. Consequently, breakdown maintenance

data of the newly implement were compared with the

old one.
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The study results showed that there were six
categories of jigs such as 1.) brazing jigs 2.) final
inspection jigs 3.) hand bending jigs 4.) bending
check jigs 35.) leak test jigs 6.) other jigs. It was
found that the brazing jigs had the highest number of
break down maintenance (42.43%). The problems
were cause by 1.) improper preventive maintenance
process, 2.) irregular daily check and 3.) operator did
not clean and lubricate the clamps, pins and bushes.
New operation techniques were implemented to
eliminate the problems. After 4 months of the
implementation, breakdown maintenance data of old
the new operation process were compared. The result
showed that the breakdown maintenance time of the

new operation process was reduced to 78.73%

compared to the old operation process.

Keywords:  breakdown maintenance, preventive

maintenance ,clamp, pin ,bush

1. unin

2 g P A, ALY, o
sntluensal lunszurumswaandinuin

o 1% a o R g = Y
dmsuusEnnsaiany I ¥ lumsnszuaums

4 '
wﬁﬂﬁwmmaﬂﬁwmwﬁnm AIWTDLULNDDNATY

o v A v v R\
ﬁﬂymgllagﬁu1ﬂﬂ151%31u“lﬂ 6 NANAIY

dgdlllly

2 A o a g . .
1.) INFONUANTLUL (Brazing Jigs) AD NN 17

4 ' 4

UszneuFudiuanqdidlreiunaziyensudiu

1 3 Y 4 Y a g Yy A
wiaduldauysal Inaasuaiuesenuinalll

oA oA o Y o .
sUnmtounuaudeiualuuny(Drawing)

o 1 a 2‘ y o A = 1
Tagiagnldnandnyoutianiudedolinnunuao

v < Y ' Aq Y a
Fowsuldaananarieszezinainldlumsnan Tae

42
a 1

[+
lufimsdrgasudiulsznouvesin

4 4
a a

2) ﬂﬂmnﬁauwummfuqmﬁw (Final
Inspection Jigs) Ao %ﬂﬁi%ﬁ?ﬂ%ﬂﬂiuﬁﬂﬂﬂlumﬁu
gaTheveanszuINMI fouiiussyiiuteuazd
1iqnd dnnguilnsnaeuvinauazglsiaves

Ed v
Fualdaumuuigniimue dnvazmsiia

201

wuwnY MY 1HEIY (Go-No  go)  TaeliGeu'ly
v v

Failfe UareniaosduPin - dosarud1IaePin
A Y] Y A a v o
weuteenldedesiuay luaadulareniaes
Muvoane
L o 1 sw Yy A . .
3) INAANe InaI0A1810 (Hand Bending Jigs)

@
a

A Yo o o 1 PRI A o
fo Inlddmsudane Iaeldauuuunsiviua uay
I @ J -4 1 ]
Tdauanrumduaudanodugl noudald
aszuIumsnall
4) INNTINAOVHAIAAND 1A9 (Bending Check
Jigs) Ao I 1FFMTUATINAOUNAINTZLIUMSAA
' v A A A v Ao P 2
nolae Taelioulvie auisanavenaaudladd
ned195 15 sunay luifoanus easupport (AD
naadane I luansansasseuaziensupport
18 naasdnvndane Idanalng dosnsivanin
V93N dANe IAINNIT AN IDUDITUAIUYDITN
1 o I
191 Roller 1182 auaa 1 udu
5) IMAAOVIOHS (Leak test Jigs) AOIN
) v v K Qy ] A o a3 4
AHTVIVIAFUOUAIUMTIFONTANT ey al
v A A P Ay ' A '
ud7 tienaa e VLU NFONINNTOUANTDINTD 1
A
Tagldussduann lmelusuay vazdrudiu
A YN 19 ¥ ' ' o :’
aua gnga 13 iR avduesn nazguasludai
¥ v Y 1
VOUATOINATDUTDIFIVDIT U el
d A A Y 1 a dg’
auysainselidewsesazinavesoinmaaosiuu
v (22 v Y
Mo dumInaaInsiaideams Ivuiimin

]
~

(% a Y a Yo 1< a
LUHLﬁ%ﬂuﬁullllﬂ%\?uﬂni%ﬂﬁﬂﬂlﬂu@ﬁmﬁﬂh

a

2 A a R P Ao
6.) INNYNIU) ﬂﬂﬂﬂiuﬂqﬂuuﬂ’]u?uﬂ’]i

' ] ]
o A o =)

prigUadosiingaiuiunnud lae

a

YRERELITRIEY

2 4
oA o

Y a ) (=)
fﬂi]ﬂﬂmJu"]ﬂ'iﬂhinJWﬁﬂU

a Q
v [

ATZUIUMIHAALAz DM IBEYr U TN

A = o 1A
Ay 1 992 ATINDIABDU

9 [
ﬁzlﬂﬂﬁﬂgiuﬂizﬂ?uﬂ’]ﬁWﬂ@]ﬂﬂ’]\? LB ﬁ]ﬂﬂigﬂﬂ‘ﬂ
[ )
(Assembly Jigs) %ﬂl%ﬂil@l?ﬁi]ﬂ (Tack Welding Jigs)

4 4
a tv T A . . S
1azanUSVUAIFUIIU (Adjustable Jigs) Audu
4 3
o 9

AU IMINININANTF1ANT BN NE
& v 9 . IS =
DI UAUDI (Breakdown maintenance) UAUD
Tumsngageuiosquardonazirliinany

LHYMIOUAZHANTENUADIIUIUNANAAVD

9
Y

ATTUIUMIFEA [1,2]  @9aTumIusSvIsaIums



mslszgaimmsmaianananuitbseauindiindnm Asin 2

d@1inuSmsiinms aatumalulafinszaannandiaunimnsaans:ii

23 - 24 Wveu 25952

J A A A

[
nyanduilunsesdond Ay Tasmwizms

e

1134

o a

o @ Y A
UWEQSﬂ‘]&HL‘]N{]@QﬂU

Munsigiaedeaiuaue

uazl 1A lded19gndesmiunannisveinis

@ a

Higesnuudatlesdu szgrsaan1ss13avead
nuazaasuIumMsigeinyulomiadado Fez
dawalisuna lumsaeutaziualdne

(]
Tumsaendnanasainlidle

a W R
2. anmilgyriveaus HNNsAUANN
= v S
2.1 M3fAN¥INIZYIMMIUH Ty
nnanmilymmeluvesuTEnnsaidnyus
Tanuninagydennmingagonuesdngunu

1 A A =
Lﬂmmwaaﬂagnnmau VINIADUUNTIAN D
E4

E
I0U FIMIAN W.A. 2551 Taeidenalsiunaay

[ ~

M 40,695 WA azlANRADYN 5,086.25 UIN

9 I

Usingasziiil Tranninduiunsswesinidon

L]

Y
Y

ANUHUIINAIY

a2 <

ansudsgaganaiiiu 42.43 %

o a
v

1
=t = Y a a a

qudamariine linanmsgyds lemalumsnan

2

4 9 4

FUNUNIHUA 48,327 FU (51A1FUU Taende 95
1 Qy A A I~ Y Y Qy Y 1w
1NaeFu) n3onauieladneruain ldmisy
9 = J Y [
4,591,065 1nuazaag e lgs1elunisson

W 237,509.3 1 s ldyasisauvessielad

veFuaulduinduaildselunisseuminy

A Y

s g
4,828,574.3 UIN Gdﬁﬂlﬂuﬂ'ﬂllqmlﬁﬂ‘ﬂll'lﬂ 01
Y 1 Y Ao AR a
f’”lﬂiﬂﬁﬂﬁﬂllﬂ ﬂgﬁjﬂiﬁﬂiyﬂﬂimﬁﬂ‘]ﬁTNWﬁ

o A dgl a2 9
ﬂ1]liLW111ﬂﬂﬁlJ‘L!’fJﬂﬂ’JEJ

12,000

10,500 4

5,000

B120

7,500 635

6,000 - 510

4,500

vranlum saay (WAd)

3,000 ~Jom—

1,500 4

ilnana 3060 wiihin

0 T T T T T

wAsl nwst Hast we st wast $u.50 nast dasl nast aAsl was!

H 4
9 ] a
st 1w Tiduna lumsaseuveddn

1A.51

202

2.2 msdwuanudnyvesilym

gt 1 ansaiideyaveanarluns
ﬂqwﬁaumaQ§ﬂnﬂﬂduuu’%‘mﬁwsﬁ’m‘nmﬁwﬁmmﬂ
win'ldes Taslduanmsnus Tamialszinnves
nguanae Taeldnaigade iU umsdeuiiugy
ulsTumssasudu s inguadsgaii 2 (A: Brazing
Jigs, B: Final Inspection Jigs, C: Leak test Jigs, D:
Hand Bending Jigs, E: Bending check Jigs 4ae F:

Other Jigs)

"
VIR (1)
40,000 o

100%

32,000 4

24000

0%
16,000

6046

4386

D I Y

J 4383 073
8,000 1266 4

T T T T 0%

B E ¢ b £ P afianndin

402 . 4 4 .
s 2 Fnnquensigapdenanlumsye

A vg 12 A o aa
nnurugins TauaadIiiiunsnigeutiani i
anugadsna lumsyongangaminy 20,080

A a o q’z’
Wi Aandlu 49.4 % ¥0I80ATININHUAVOINS
4 4
qaudonarlumsgonia 8 iiou duiudieise
9 4 ]
AANAINTFONLALTIUIUATINTFOUVDIVNITOW
@ a3 Y o Y 1 4
dansuideaslad dldawsoaanarlumsyon’ld
4
DY 50% VBIANNGYTONANINUA
@ 0’/’ = A Y A A =
auiududenundymniinnugapdeuin
H 1 k4
nganeulasmoniuniymaaduiunsavesns
1 A Y ] g A o a3
Fou e linarlumsyonvesdnFoutianindg
i 2
aanulde ierduuuamalumsudilymian

nguouq aoll

a d 4'
3. ﬂ1‘§'J!ﬂi‘]g?‘i!Wﬂ?‘nﬁ]lﬂﬂmﬂﬁﬁﬂJﬂ]
a o A Y a

msnszHamiguesilayminne 1nana

= 1 g A @ a I
gapdelunmsvgagouvesdniFeutinng uaaily
o 3 v [ a9y
iy Tagldnanveunugiinalaias
msszavavesvesrhennetedlumsleanlunms
AuIUMINAALaZgUatgITNEITIN TAsns 92

T#1ddoyalinnugndosuiniiga uazeinnis



mslszgaimmsmaianananuitbseauindiindnm Asin 2

d@1inuSmsiinms aatumalulafinszaannandiaunimnsaans:ii

23 - 24 Wveu 25952

sz Tasurugiiialar Usingdegii 3 agul
4
@il

< o w o [ a

1 luasausalszdriunazmsthyeinyud

Hosrulufiszymsfinnuazeranaznaoaun

Wwaaeulvy Mld Tansdulansdudany

o

Tagnse 981%U 980 (pin) nulaeniii(bush)

2 g a 22
Ifandnuseldisnilnanazergmsldvesindu
awazildiwaumstigesnyuilomiaiados

g 4 & a < 1 '
yopadniFoutianiudsgenmaeulugisnounis

Ysulga

2 A o A -
ﬂﬂ!flﬁ]llﬂﬂﬂill‘ll\i/ﬂqﬂﬂiﬂ!

Tivigoainiu )
;} lineaariniy
Tianuazena )
Tiivegoatiniu
Tihanuazen

Tihanuazen

AU

@ Y nrv
wanhau iduanalums

ATFATN

9. -
— liguaierlaldihigeshuan

msihgednuuilemgintos

a O T
mun’]mmmmﬂnwauumni

Pin fondumie 1yl

@ a <&
M3 BB U

Support A3 ) - »/ vnaodau
PinttagBush an¥iso “ﬂmﬁuunm'm
y % fa s w -
Bracket 1964 NoINANMITUAAD lugsrudaindszirivhilissy
v o o & 2 yag H o
Clamp¥13@ Clamp$130 mydaruan ity manNuAzeIn
= > .
159nAClamp gy _~ viaedau
Annpsgm Tuasradasnpm sz
154nACIlamp ¥
Jda : M3 4
. ATNIANIIIU MANVALIA

51N 3 uwugiimalamdilgm

o o a v o A9 '

2) msthyssnuudedesnudalideunnsaaly
msiUfiaedrugu lutimsiUgiaedaaiveane i
= [ [} a o :,' 1A
insasndned19asaiansonuensalaiinis

< a
ATINTIADT
o g X = ~

3.) madvanuin lilusziben Tasanz
2 A o A & o < 2
INFoulANTUT AnBUZNMTINUADIYININY

UMWY waznsuvIudInluiiszes¥eariig

- o Y v I 9 ' ¥ o
sgranInfioane shlvvugdamnudlise Tam
I3niRamsnszunniu Inailigunsaivesin
o a T ] do R [
Frgadonie ee1990 gUnsaisuda (Clamp) @dn
(pin) t&11 (Column)

o g 4 % a3

4) mshnnuazeInuINFeNTan3 Ui
UnAnsUfiacnuvesiniseudesldndndinan
< @ 4 a wva 4 18
Wudnlsza ilelfianudonluiug Tl
nmsmianuazelanniu inuazaulanday

azavvuImidusiuiuyinuaziinivazen

! 9y = o Y Cs g 1
ADUVNYIN Nﬂaﬂﬂﬂf}.ﬂﬂim"ﬂﬂﬁlﬂPjﬂiﬂu!Lﬂ%

ety

4. wamamsup il
A = A yvoa do qul A o
WensudT g Uzt 1o utin
nTudufanuiigadenioud don1Aonis
FUTUNITUD TUMUUUIN NI NI TLANANDIVD
yooAAd - 9y o A
thenerved Taetiuuiniamsud lueail
o s 2 0o o
1. Jsudgaluasusainiszdriulaons
WA ITen1siIaNNaze1an Ul dngIas
¥ F ¥
ATIVIVUIATUIFON WD UNINITHADAUD U
dunisvesmsnaoulnivesin wu gunsaiduy
#a (Clamp) a@n (Pin) uazdlaonii1 (Bush)
o s & o o
2. dSuilgaluasiasainueanistingaing,
Faileadu Tasmsuanidvensiinnuazeln

o o ' o 4 o
m‘nmlaﬂmmzmmmmmm%u W%@i]“ﬂ\iﬂ'lﬁ

I3 v [
NABAUVUR K UIVDINITIADTDU IMIVDIDN 1FU

203



mslszgaimmsmaianananuitbseauindiindnm Asin 2

dninuinsiinms amniwnalulaginszaannanudiaunmsaianszii

23 - 24 Wveu 25952

qﬂﬂiﬂﬁn% (Clamp) @an (Pin) uaziasniin
(Bush)
@ 2’ A % a
3. U5vilges1uviuvesdniFentianinag
10l han1snszunniuseninaaninani e
o g o =\ 9 1
gUnsalveavndigadenie Taotduszosnia
' A A a A g
FTHINNTIMVIUINAY 500 Laatuas iy 800
a A 9 1 g
Jaaues uazdusLezunauaazInain 200
Tadwasinilu 320 Taawas
o o z R
4. Yaithevenaa uzyeInITATINFAIN
F1szeznamsiigesnuusidlestu Taonsuis
I a A s A =t A =
oonilu 3 @fe 1) AAed 2) A1Haed uay 3) Auad
Y
Taglis1eazidenvoaunaz anall
1.) 187 uAAITDIULVUDIINHAINIT
< 2 g
ATINFATAINVDIIN ANV ALDIA HUDALIHAD

au singasgii 4

PM CARD ='—

(SeVesd)

Part No.

Jig Name

Jig No.

Sunfathe

IgazBunUaINIITIZA

Sunudly

ASuRaveou :

= vl o P Lo
nzan@ialindumiisiigunsaitiza

517 4 drednthemsihgudtlosiudiie

2.) AHADI UAAIADIUSVDIINHAINITATID
3 2 I 4 1 2 =
FAGNINYDIINUAT 9UNI V10T NVRIINANNIO
' o ) o ' P
1Y @an (Pin) tag Uaeniit (Bush ) uaeunsaly
a 2 PR Y qY a 1 ~ o q ¥
HanTuIIU 19¥IA317 D lFnaade lle1alinariilv
Y
FuNUUNWIBIUAzNaAeRUNIN AoNanADa
Y )
w3 sunanTUie 1Iag1aTes 3 Tu dwmsuneu

MyveuIn Usingaagin s

204

P GRD = —

Part No.

Jig Name

Jig No.

Sunfathe

318az1PHAVBINIITIZA :

PP
IUNY

il

SuRiaveu

[>:13

o e rog o
nyandalifdiuniafigunsaidiga

@ [}

51 5 drednathemsihgusedlosiudimaos

= g o <
3) AUA HEAAITDIUZUYDIINNUAINTATINTA

Y o [ g o 9 " Y [
uda gunsaivsedisvesindigaldaula’la wu

S R A ' v =
gUnsaldudadouaninliamisonauazivda

E4
yuau'ld adn (Pin) uaz 1aoniin (Bush) Wadu
Y

aauun M1 llauisasadiuruave 1w U
Y 1w A Yo A 9 ~ a 2 A ]
Iegnun’la dhondadounIoundatuaiuiie 13
pgadoy 3 Ju dwsuneumsvendn Usingaagll

]
=

Nno

[©)]
PM CARD "*—
(aitm)

Part No.

Jig Name

Jig No.

Sundathe :

3180ZBYAVDINITIZA

Suniudly

UYNABOU

De

=y e ] ..
nyanfialindumiangunseaisiza

51 6 Aedrathemsthgusetlesiuduas

o =S o
5. amsauHumsudlvSulse
= S iy ] g
5.1 malseuieudrvuauasalunisdend
d‘ £ N <
MyeNdANIUTY
@ 14 @ Y o 2
waamsud lvilSulgaudy wavesdmauass
lunisngagenanainaeadinAouiueIsy 89
v
o o Y o a 1<
@woufuNAN BEIUTIMIAY 44 A9 Ay
A o ' o o
81.97 % atneunanaunsliulie dsingrads

510 7 uag 8

L1}



mslszgaimmsmaianananuitbseauindiindnm Asin 2

d@1inuSmsiinms aatumalulafinszaannandiaunimnsaans:ii

23 - 24 Wveu 25952

novlFulsa

£
F1uUIU @A)

A

= ' o o g .
3u# 7 waneuilsuilgavesiaunsalumsyeon

» nénlinlaa
1 (A
e — 100%
5T -93% 95%
60 T 44 7E%
1 £3%
4 1 60%
21
30 12
E— 3
15 3
0 T ! 0%
A D C B F

100%%

— S0%a

02

i k4
3UN 8 wandulsvilysvessuasalumsageu

2%
a
?

5.2 madSewnsudrvunalunisye
d‘ U = <
MFONVANIUT
@ U @ 9 o
naamsud lwilSulgaan wavesd v
UM ¥eNanaINaDANIABUNUINIUIUDAUADY
o A o 1w A a I
FUNAY UIIUIUTIWNIAY 4217 WIN Ay
78.99 % WeMounanaineunslsuilse

Usingraaszli 9 uaz10o

aAowl finlya

LT (1)

40,000
35,000
30,000

25,000 —

20,000
15,000
10,000

5,000

A

s

10026

50%

0%

9 wanoulsvilgevesinnunarlumssou

205

Ve LA L-ELIE TRIFE]

QBT

100%a

97.7%6

7500 04, 3%%

£000
3,950

4500 — - s00e

Z000

1500
a0

094

sUn 1

b1}

0 wanalsulgevesinnunarlumssou

5.3 msfSsumeudvunalumsyen

o
J

INNgN
o 2 1 9 o
waamsun lval5udgads mavessiuaunm
parlumsgeuiinuirlduananasaainifou
o = A o o ~ £
AugeuIUTIADUTUNAL Y INgAIgUR 11 &9

=1

Y
deyavoudoumaridainindvuionaonlaod

¥
NATINVBINAINADAN 4 IADUININY 8,657 U 3
ANRATYDIIATFONININY 2164.25 UIT 11D
nSsuifisunvnaineulsulisanasie 78.73 %
pazirwaeanudmsunanisud luilgvives
o ] g 4 o a3
uuna lunmsseuveIdnyeuiianILvianad

aa 3 A = = o Y

4,217 winaailu 78.99 % wenlssumeunuveya
N 'k N
Aoulsullge tagauinuruaunds Temaly

a Qy a I 4
NSHaNaNad12,565 ¥u Ay 74 % 110

nlsemitenivdeyaneudsuilge vldTenaly

U

e

4
NMSVIYTUNUNINUY

dommsinly amimrlinky wiaaind

1

S thine 2060 wiiion
- h - O . .

g
"
gIe VL]

51U 11 nlSeuifeudeyanounasidinms

Cr)



mslszgaimmsmaianananuitbseauindiindnm Asin 2

d@1inuSmsiinms aatumalulafinszaannandiaunimnsaans:ii

23 - 24 Wveu 25952

o a2 a v
6. ﬁ?ﬂﬂﬁﬂ‘lﬁﬂ‘l!uuﬂ‘li?%ﬂ
NnHaveIMsA LI uuIeaaa lums
Miesnyulemgiatesuesinlunszuiumsnan
9
Fudrmeruoud vesuTinneslvegaavnssu
o w Y o ay
$1fin Taglandannisveanus Ia unugiiniailad
uazmsszanaveslumsudilygmimsgapdenan
4 4
TumsngasouInTaen15aAd 1UIUATIVOINIS
] g A o a3 as @ @
FouvoIanFNanTuI TaeIsnssulsuily
o a " g 2 o v
MIMAAY pe1u5y Tumsasrngaanilszdriu
nagyemsthgesnyugatlostuyesdniiu@nns
Manudzetauazmsvaoau midsulgeszuy

@ a

m3iauvesnsizesnyugatdesiuldazain

a

o P o &
LASEALIUYIVU L‘ﬂu@u PIOAANITIANUUUNIT

4
udflgwimarfinud1d@1u150aaIaIn1sEo
o o & o 9 4y
MgesnuuilomigiadosTaomae 1a 78.73%

dl = = g ! g

wenlseumeununeounisdsvilge uag

Y '
amsaaaduIusuudelonialunisnan
g X ' a v Y 4 = a
tan biinamigdadosanas 74 % 1elouiioy
AuneunsUsulge nazainmwanisantiuaIy
@ 3 J <
aana1 uaasnmsunilymildasalsziaunag
vy o o v v 51

gndes aariuaz ldunanemsud il

U o

auiuldnuannquouaaelal

Y a
ONA1ID 1Y
[1] TnAa ARATITN.2547. MIIANITLIZISNH
SMTUNUAANHNTINNTUNNA. 1DUIDURD
[21 Tnsia Afa5331.2548. Mmyaedlsz@nsow
o [ a g o
STUVINFISIMLNTUNN. FIDAYIATY
[3] Ao @mIIoned. 2543, MIAATIEHIHATAT 04
& o 4 A a a
vounTeITnIeatiNlszansainluaiuy
195nuuFatleosiu ;. nsdidnulsenundn

1

2 A S s a A s

FUTIUIATOIGUATNIIIUA INVIUNUT
witiadia MR IMgAIINNT WadnIel
UMY,

[4] WIAIFUE, 15D9. 2545. MTANUUNINTTY TPM

A a a o

ien1slguniswan alfugaaivnssy

nszUIUMS uialae We. A5.auFe 9ATNIN.

206

auranduasumalulad (Ine-qiifu)

NIUNNW.



A
¥0 - Huana

€

A S a
1o Uina

)

=h.
e® .

3]

A =
sziamsanun

WA o
sz iamsianu

N.A. 2539 - 2545

N.F. 2545 - 2546

N.F. 2546 - 2548

W.f1. 2548- a9y

NaUIVEY

sz IAdive

W1 09ad neanswd

01 ¥NFIAN 2513

12/607 DUUNADING

HYNIVEN WARIANTZII NFUNN 10520
FusamsanuszauImnssumansiaudia u3aanisu

gad 113 Mnaotiuma TuTagssuena e w.e.2539

AuniaIaInse1y la thedenssumsnan
av A 3 A 2 o w
V3HM Bagapoutu uuylanesa (szms Ine) $1ia

@

SunadsamsrhedIfIns sy fedaInssumsnae

U

a o A3 Aa o Ao o
U3Em ne Swuiiduaaas $iia
Aumiia giamsehedennssu thedrnisumswan
a o <] = Aany a3 J
UIHN 1O od 1A 1o 1FTa maTulad unes
Wszmelny) $1ia
Auvis gaamsehedsnssu fhedrnssumswan

U3HN noslysgammnisu $1na

4 [ 4 a 1 o o 4 v g
290U NOINITNY LaL AINT DNNDY, “fﬂiﬁﬂl,'Ja11°L!fnﬁUWEQSﬂEW!ﬁ@Lﬁ@ﬂIﬂ%@QﬂI@Q%ﬂsluﬂig

v
a Aa 1 4 a o o w a
VIUNMITHAAYUTIUIIUIUA ﬂiiﬁﬁﬂ‘]&ﬂﬂi‘ﬂﬂ ﬂ@QUlWﬂQﬂﬁWﬂﬂiiﬂ 91NA”, ﬂ1iﬂ§$°]§ll'§l°lﬂﬂ1‘iﬂ1§

HeuenanuITeszautTanafny AT 2 Uszs13) w.er. 2552, 23-24 1WH18U 2552, 2552. 1N

200-206

112



	ปกนอกแข็ง..
	ปกในภาษาไทย
	ปกในภาษาอังกฤษ
	ใบรับรองวิทยานิพนธ์
	ลิขสิทธิ์
	ส่วนนำ
	บทที่ 1 บทนำ
	บทที่ 2 วรรณกรรมและทฤษฎีที่เกี่ยวข้อง
	บทที่ 3 วิธีการดำเนินงานวิจัย
	บทที่ 4 ผลดำเนินงานวิจัย
	บทที่ 5 สรุปผลการดำเนินงานวิจัยและข้อเสนอแนะ
	รายการเอกสารอ้างอิง
	ภาคผนวก ก  ข้อมูลจำแนกรายละเอียดของจิ๊กทุกชนิดในแต่ละเดือนปร
	ภาคผนวก ข. คู่มือการปฏิบัติงานการตรวจเช็คจิ๊กแอนทูล
	3.ภาคผนวก ค. ข้อมูลการประมวลทางสถิติโดยโปรแกรม มินิแทบ
	ภาคผนวก ง บทความวิชาการที่ผ่านการนำเสนอและตีพิมพ์
	ประวัติผู้เขียน



