Y o [ a [ v
ﬂ15ﬂ3ﬂﬂ?\‘]ﬁ%‘ll‘llﬂ’lﬁ‘].n?flﬁﬂ‘]%nLGINﬂ@\?ﬂuGUfNﬂﬁzU?uﬂWﬁUﬁﬁﬂqﬂ’lﬁ’lﬁﬁﬂ?

a a d @ '
ﬁ?t’ll“l/lﬂl!ﬂﬂWﬁ']Lﬂ3181’?’67']11’?@61]@\16ﬂ]&lﬂ!%sﬁjﬂﬂﬂWﬁ@%LaZW'ﬁﬂﬁzﬂﬂ

aayTand mawiy

Y

nufinusidudumilveamsinmmuvrdngasimnssumaasuitiudio
AUIFIAINITTUYAN NG
AUZININTTNANAAT UMIINIATYTN
FIMNAYN 2562

'
a a A g a [
aﬂlﬁﬂ‘ﬁlﬂuﬂl@ﬂﬂﬁTjﬂﬂTaﬂu§W1



' - 4
AMENTIUMIMIVALIUTHUTHazANLN TuNs outhnn)an s
a -t o v A v & ] v ot &
1AN9IIDNNUHHUTVRI Mgy ANt mamiy R uiud? ituaua 3 i uitlumIunii
- o ~ o - = a e ’
YoINMSANYINNHANTATIANINTTUAAATUMITUNA T1V1IFIAINTIUGATIHNTG

Yo IINeIasy I 14

AMZNITUMIAIVANIUTNYS

ﬁ/\/ VA, £19150N1INYINAN

(AWM TA3 19156 A3. UIIHIY Aa1)

' a 4
ﬂﬂlgﬂiilﬁniﬁﬂUﬂ1ﬂLﬂa1\11uuWUﬁ

»@‘Nw“’r (?A 152514

2 / =
qm (W meonv— N33UNS

U o v d o
(ffil‘lﬂﬂﬁ'lﬁﬂﬁ'm'liﬂ 3. §)1708 IUNIT)

NITUNIT

(A3. INTNA RULAAN)

a d wag Yo a i e gd [ & =<
ﬂﬂlz'Jﬁ')ﬂiiilﬁ'lﬂﬂiE]‘L,gilﬁ1115‘]J~‘1']‘Llu‘wuﬁﬂ‘l.l‘]J‘LlL‘l]u’d’)uﬂUQ“UENﬂ'Iiﬁﬂ'HTﬂ'IiJ

HANGASIINT TUAMAATUNITUTA A1VIINIMNINTINGATINNT YOIWHIINGIATYTN

AUVAAUZIAINT SUAARS



o\ =)
Ananssudszma

9 Y Y1 4 a I ' Aq ¥ a a

PINDVDVDUNTEAD HHIBAAATINTE A3, VITNIY aa 1uedags Nlvinesa
I P a s o A ° o L & S 1 A
Auo1sdnisawrnuninusaiuil aeslimas numuzihuuimanidluilse Tewiogass

a

[ ) a 4 o dy Yo 1 P =l I Y
Tumssarhauiinusaiviilddriegall1dded veveunsznuernsdinsegaqal
] A I a 14 Y Y ]
naMmundsdaznamduauenITuMIFoUNUINUTS uaz IHvoITuoIUEAN 9
$ g S 1 A o
nilualse Tewiognaganuanm
% 1 a 1 ] o Ao A 9 I AR A
vovougauwiinuihenaauazihesauing luusennlaiunsfifny Nnos
Y] Y U =\ o Ao 3’; dy I ] =
avvayuaz Inanuswle lumsinuiteluasainilued1sd
y A v v . yAq ¥ 2 ' A 19 Y
MeNgaTINIVeVRUNITZANTAT 15A1 AN 1HNNFINNoE1 TUFIauNTIND
= v & Ao A A I o w o 9 Y Y
anoa lauda assemazgnanowiluinings nneeitlumaslaazmivayudwiaed

LU

o 4 A
MYUIAU WAIWY



57920727: €113 IAINTINYAANNNT; .Y, (AFINTINYATINAT)
Mddy: maamIeiauatounnisaznanizny/ migeihyugelesiu

anlsz@nnaTngsmveunseqsns

aaySand mauiy: msdsulzeszuumsthyesnuidadlesiuveslsesnundneins
MemalinmIInTeHaguesanyuz o UANI 0LazHANTENY (AN IMPROVEMENT OF
A PREVENTIVE MAINTENANCE SYSTEM FOR A PACKAGE FILLING PROCESS USING
THE FAILURE MODE AND EFFECT ANALYSIS TECHNIQUE.) AfIZN35UM5AILAN
Quilnus: usTHIY a0, Ph.D., 69 Wi, 1 w.a. 2562.

e ”srﬁﬁuﬁuamiﬂﬁzQﬂﬁmaﬁﬂmﬁmmzﬁ%’aunwim (FMEA) agnanisni
Wieduljumumssemhyudedlestuvesmemsussyornsdaiidaeuuiaumaniia

= 9 dal 9 ' a0 a a a A @ ° '
mﬂmiﬁﬂywayammmu NUN ﬁ’lﬂﬂ?i'ﬂiii}uﬂ Glfuﬂi&’ﬁ‘ﬂ‘ﬁWﬁIﬂﬂi?Nm@ﬁLﬂiﬁNﬂﬂi@?ﬂ'ﬂ

=

9 Ay A A a = 3 A @ o w A =
UJ']WN']EJ[VW]@\‘lﬂ'ﬁ Lu@\ﬁnﬂlﬂia\ilﬁﬁﬂuagﬂﬂNuﬂ clf\‘llﬂulﬂiﬂ\‘lFl]ﬂﬁﬁ']ﬂﬂluuna']qmu!ﬁﬂ
{ o ' a o a T oa
fl]']ﬂﬂ’liéllllﬂa'cllﬂaﬂ 20.4 G])"JIN\W]@L%@H Fl]']ﬂﬂ']i'glﬂi'lzﬂ@g{gﬂlﬂﬂuﬂ FMEA N1 1NAN
1 Qs’ 1 [ d‘ [ =2 9 o 9 [
ANUUNNTDIVDY 3 FUAIUNANUDUATDIING fﬂ\jllﬂﬂTWu@LLu'JV]’Nﬂqﬁllﬂﬂﬂluﬁnlﬁgﬂﬁ‘]_lﬂ'?\?
1 o a 9 o 7 ) = A a =
Llwuﬂ'ﬁ“ﬁ@uﬂ'@\uﬂf\ﬁj@Qﬂulm$ﬂ5$f{‘|ﬂ@l ﬁ\?Waﬂlﬁnﬁ']qmulﬁﬂallﬂﬁm5@\1“55@L!a$ﬂﬂwuﬂ
< ' ' Y o o4 2
anaunae 9.42 11 lusavinou darwaliayil OEE vead18msuss90ImIsdadinuaiuin 79.4%

g a A 32 9 = Y @ N o \ o
11 84.4% visoruauiovaz 5 eyl lan madszgndmaiin FMEA i lignistviua

[
IS

' Y
LLNHﬂTi“K@NﬂT?QWﬁ}Ji’)\‘]ﬂuﬁﬁﬂigﬁVI‘ﬁNﬁLWN%H@ﬂNMHﬂﬁTﬂﬂJ LAZTEINITDUVIIYLLUING

m3tlszynd lldamiaenuduae



57920727: MAJOR: INDUSTRIAL ENGINEERING; M.Eng.
(INDUSTRIAL ENGINEERING)
KEYWORD: FAILURE MODES AND EFFECT ANALYSIS/ PREVENTIVE MAINTENANCE/
OVERALL EQUIPMENT EFFECTIVENESS
PANUWAT PHOLPERM: AN IMPROVEMENT OF A PREVENTIVE
MAINTENANCE SYSTEM FOR A PACKAGE FILLING PROCESS USING THE FAILURE
MODE AND EFFECT ANALYSIS TECHNIQUE. ADVISORY COMMITTEE: BANHAN

LILA, Ph.D., 69 P. 2019.

This research presents an application of the Failure Modes and Effect Analysis
technique to improve the efficiency of the preventive maintenance plan in a package filling
process. The preliminary analysis of data indicated that an Overall Equipment Effectiveness
(OEE) of the package filling process was lower than target, due to the down time, on average of
20.4 Hours per month, of a Fill and Seal which is the critical machine in the process.
Implementation of the FMEA revealed that failure of important components of the machine was
the cause of such down time. To alleviate the situation, the preventive maintenance plan,
specifically for these components was re-designed and implemented. As a result, the down time
of the Fill and Seal machine was decreased to 9.42 hours per month. Consequently, the OEE
index of the of the package filling process had increased from 79.4% to 84.4% which is 5% of
increment. Thus, it can be concluded that the implementation of FMEA technique can lead to
significant improvement of effectiveness of a preventive maintenance plan and can be applied to

other processes.
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OEE = (Availability) x (Performance rate) x (Quality rate) (3-1)

Y
=1

Mndoyalumisen 3-1 azisziiuayil OEE 18 a3
OEE = 0.795 x 1.00 x 0.999

=0.794 %130 79.4%

14 1

) Y
HONITUING 3 NI IWIADSITNUI BATIANTTOUL (100%) LagAIOAIINUNN
S v oA A A o 9 A v . e a A
(99.9%) U luszavAEeN IUUUSNOATINNUNI DNVDIATOIINT (Availability) ¥aaae
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Availability = (Loading Time) - (Unplanned Downtime) (3-2)
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Availability Performance rate Quality rate OEE

Month
(%) (%) (%) (%)
Jan 78.8 100 99.8 78.6
Feb 79.3 100 99.8 79.1
Mar 78.5 100 99.9 78.4
Apr 80.1 100 99.8 79.9
May 80.2 100 99.9 80.1
Jun 80.8 100 99.9 80.7
Jul 78.5 100 99.8 78.3
Aug 78.3 100 99.8 78.1
Sep 77.9 100 99.9 77.8
Oct 80.0 100 99.8 79.8
Nov 77.8 100 99.8 77.6
Dec 78.7 100 99.9 78.6
Average 79.5 100 99.9 79.4

o Y { o S a vy {
@ﬁiTﬂ?TﬂJWﬁ@Nm@ﬁlﬂ%@ﬁfﬂﬂﬁ (Availability) ‘]Jﬁgllluhlﬂﬂqﬂﬁllﬂ'ﬁ‘ﬁ 3-2 HUIANN
Y Y Y 2 o Y Y A . . A
ﬂ’lilWll@ﬁi’lﬂ'J’lllWi’f]llGlG]f\ﬂuﬂ\ﬁ/nVlﬂIﬂ‘(’Jﬂ’lilWll Loading time 48¢/ ¥13® N150A Unplanned
down time
A19N13U59 C VIATBITNTTIUIY 13 1ATITNT AINTNN 3-2 FTT U
A Y o Y o Vo @ o o A 2 a o Y '
ATDNVNTUAVDITINNUININD 398.52 (’])"JIN\?/ ﬂ AATT NN 3-2 FUNADINNITUAUDIVDILIAAY
A Y] 1 A . A o A (% o 9 A
lﬂiﬂﬂﬁ]ﬂﬁiuﬁ’lﬂﬂ’liﬂiﬁﬂ I@UWU'J’] 1994 Fill and seal llﬂ’]u’Julﬂa'llﬂi@\i%ﬂﬁmﬂmﬂﬂu'lﬂﬂ’Gjﬂ
"o o qNa J o Y A Y 2 A
MNINUY 245.1 "lf'JIlN/ ﬂ ﬂ@lﬂu 62% VDINTTVAUDIVUDIUATDIINTNIHUA I@ﬂlﬁa’lﬂllﬁa%

A v v 9 = v ~ A
lﬂi’f]\‘]’t]ﬂiellﬂ"ll’f]\icluﬂ WA, 2561 ANANTINN 3-3 LATHINN 3-3

9 v ]
v AR o A aA

At U9 ININIAENAT Y Fill and Seal NVTIUIUNIAUATOIINTUATD
v v
wniiga llvhmsiseluduaounalide75 1390913951 Failure Mode and Effect Analysis
4 I o 4 o a A
(FMEA) e il uduuuvvesmsud luilgmmsvadesveuniosinsuasaonsnanou o

TuTemane 'l



Drag Chain Multi height

WIP Silo

Conveyor weight

Case Elector Check weight
Case Packer Lift Conveyor Check Weight

Robot

Fill and Seal Metal Detector

palettizer

AT 3-2 Process flow HAZIATBIINTAIBNTUITY C

AT 32 TIWIUNAUATOIINTTATEIVBIE1BMTVTTY C Tudl w.a. 2561

Month Loading time (Hour) Break down time (Hour) Break down (%)
Jan 478.5 44.65 9.33%
Feb 325.75 38.16 11.71%
Mar 447.98 35.49 7.92%
Apr 209.68 22.25 10.61%
May 315.2 28.78 9.13%
Jun 271.72 21.61 7.95%
Jul 337.88 34.09 10.09%
Aug 349.26 38.58 11.05%
Sep 254.9 28.65 11.24%
Oct 396.02 37.84 9.56%
Nov 315.7 29.69 9.40%
Dec 348.1 38.73 11.13%

Average 4050.69 398.52 9.84%
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A13197 3-3 TIUIUNAUNA Break down YBIADZIATOIINT IUA18MITUTTY C U WAL 2561

Lﬂ% 99903 Break down time (Hour) % % qLaUY
Fill and seal 245.1 62% 62%
Robot pallettizer 84.6 21% 83%
Case packer 26.6 7% 89%
Case elector 24.8 6% 96%
Check weight2 8.1 2% 98%
Lift conveyor 53 1% 99%
Case sealer 24 1% 100%
Multi head weight 1.6 0% 100%
Wip silo 0 0% 100%
Drag chain conveyor 0 0% 100%
Hopper 0 0% 100%
Metal detector 0 0% 100%
Check weight 0 0% 100%

96% _98%—99% 100% 100% 100% 100% 100% 100% 100%

245.1 84.6 266

AT 3-3 TIWIUNAUATOIINTINA Break down Y09e18M15D559 C 1) W.A. 2561
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FZTAUASLUY
‘gl 1 ﬂ 1 RPN
U YUY ATMUUINTDI ANUIULTY  anuansalu  Temamsina Score
(S) 159153991 (D) (0)
Motor drive 1 lisadnszun 4 2 2 16
film Fitting ¥iQa 2 5 2 20
Free roller Roller 'ltu'm;u 3 5 2 30
NUNAO YT T 6 1 7 42
TiNundInYs 6 1 7 42
Smart date  NUNAISNHTN 4 1 7 28
a dou o [
coder NuWaIons luasa
o 4 1 7 28
AWMU
Alarm print head 5 1 5 25
Motor drive I Tuadszun 4 2 2 16
film Fitting 1@ 2 5 2 20
Free roller Roller "lajmgu 2 5 2 20
Alarm ATNANER
Image 2 1 7 14
<90%
sensor PR
adea iy 4 | 2 8
Alarm 91 13/9159
. , 4 1 2 8
Eye mark AN U
sensor Sensor 18 6 2 2 24
Sensor 1313114711 6 2 2 24
Stepping
Alarm stepping error 6 2 2 24
motor
Janazmsila-ta
e e e 4 2 2 16
Hopper liduriusg
Wla-aliatin 4 2 2 16
V01 Tube YAYIVIA
Tube 4 5 2 40

I
1Wuses
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FZTAUASLUY
2, ﬂ , RPN
U YUY ATMUUINTDI ANUIULTY  anuansalu  Temamsina Score
(S) 159153991 (D) (0)
KX A ]
Tooth belt  Belt Aawlanliaq 4 4 2 32
Vacuum Pressure @107 -2 bar 4 4 2 32
pump 18 Vaccuum LN 2 5 2 20
Alarm gaFaniin
munaalindou 6 5 10 300
1
Clamp seal P Ta——
FRUFAATUNALANNI
6 6 7 252
7 mm
soeFaaIUNad luAa 2 6 6 7
Alarm Faniudia
2 2 10 40
01113
Alarm 528240
R 2 2 2 8
upUmwannuaa
FOUTAYIRUDUT) 6 6 6 216
Counter jaw - > o
FOIFAYIAIUANT? 6 6 6 216
Alarm 91NN
. 2 1 6 12
MYua
Alarm @MU IGINN
. 2 1 6 12
MYUA
unanedus 6 6 6 216
Gusset
TAYAULHN 2 5 2 20
@18 Socket 'y 2 5 2 20
Control box > "
11199A19 5 5 2 50
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% ey
. RPN % RPN
a1 My 9Unsal 499 RPN
score Score
Score
= =2 9 [
Alarm FATANUNAIUNA
1 D v Clamp seal 300 15% 15%
Tindouldau
2 998FaMUNAUANNIN 7mm  Clamp seal 252 13% 28%
3 seoFagIAIuUui) Counter jaw 216 11% 39%
4 0uTAIAIUANGD Counter jaw 216 11% 50%
5 umagIaumsa Gusset 216 11% 61%
6  sesFamunaslufa Clamp seal 72 4% 64%
7 wrwedn Control box 50 3% 67%
n ve o Ve Smart date
8 NuNAI8nYs iva 42 2% 69%
coder
im e W Smart date
9 linuidasnys 42 2% 71%
coder
10 91 Tube YARIIA HUTO8  Tube 40 2% 73%
11 Alarm Faviuifinems Counter jaw 40 2% 75%
KX A ]
12 Belt aelayliag Tooth belt 32 2% 77%
13 Pressure 1N -2 bar Vacuum pump 32 2% 78%
14 Roller ‘lajmgu Free roller 30 2% 80%
- ve o y Smart date
15 WUWAIONHIN 28 1% 81%
coder
n e W . . , Smart date
16 NuiA2onYs luaTadnla 28 1% 83%
coder
Smart date
17 Alarm print head 25 1% 84%
coder
- Eye mark
18 Sensor L&Y 24 1% 85%

sensor
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% aeay
. RPN  %RPN
a1 My 9Unsal 499 RPN
score Score
Score
- Eye mark
19 Sensor 1111911 24 1% 86%
sensor
Stepping
20 Alarm stepping error 24 1% 88%
motor
Motor drive
21 Fitting ¥iQA 20 1% 89%
film
Motor drive
22 Fitting ¥iQA 20 1% 90%
film
23 Roller lajniyu Free roller 20 1% 91%
24 @18 Vaccuum AN Vacuum pump 20 1% 92%
25 argauan Gusset 20 1% 93%
26 18 Socket Ay Control box 20 1% 94%
o Motor drive
27 W ldedhszun 16 1% 94%
film
e Motor drive
28 llddedhszun 16 1% 95%
film
29 samzmsdla-ta ludusiug Hopper 16 1% 96%
30 da-taldaiin Hopper 16 1% 97%
31 Alarm MNANTA < 90% Image sensor 14 1% 98%
32 Alarm guHgudINNMKUA Counter jaw 12 1% 98%
33 Alarm gMQNgINNMKUA Counter jaw 12 1% 99%
34 naed lirhau Image sensor 8 0% 99%
o ou . , Eye mark
35 Alarm 90 lias et 8 0% 100%
sensor
36 Alarm sgogFnunumannuaila Counter jaw 8 0% 100%
Sum 1,979
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