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Abstract

This research aims to enhance the reliability and maintenance efficiency of a Tray Packer
machine in a canned beverage production line, which was identified as the bottleneck machine with
the highest downtime rate through the Weight Score Method. Conventional maintenance approaches
that rely solely on manufacturer manuals or operator experience are insufficient for accurately
identifying true machine degradation behavior. This study therefore proposes a novel framework by
applying reliability engineering principles through Weibull Distribution Analysis, yielding a shape
parameter (B) of 2.79, to verify wear-out failure behavior using actual time-to-failure field data. The
findings were then integrated with the Total Productive Maintenance (TPM) concept. Unlike conventional
TPM applications that depend primarily on operator judgment, this study uniquely employs statistical
evidence derived from Weibull analysis as the basis for defining inspection items and maintenance
intervals, resulting in a data-driven Preventive Maintenance plan that reflects actual engineering
operating conditions. A comparative performance evaluation before and after implementation revealed
a statistically significant reduction in total Breakdown Time by 44.03% and Failure Frequency by 35.20%.
Furthermore, the Mean Time to Repair (MTTR) decreased by 13.63%, while the Mean Time Between
Failures (MTBF) increased by 55.70%, at a statistical significance level of 0.05 (p < 0.05). The findings
demonstrate that a data-driven preventive maintenance plan developed through systematic analysis
can effectively reduce production losses, enhance machine stability, and serve as a replicable model

applicable to other machinery with similar operating characteristics in the production line.
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Checksheet m‘iﬁ‘lid%’mﬂl%aﬂmﬁu (Preventive maintenance )
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233 (KPIs) naudiuse nasuFulge NG P-Value
(filigu) (A dNNS) (Govaz)
MTBF 100.0 123.82 +55.70% 0.037
MTTR 100.0 86.37 -13.63% 0.019
BreakdownTime 100.0 55.97 -44.03% 0.021
Failure Frequency 100.0 64.80 -35.20% 0.014
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Sample T-Test) NAN1INAFDUNUIN AN P-Value
Y93n15:U5 UL 8 U MTBF MTTR Failure
Frequency Wag Breakdown Time A1 98A2
seAudud Ay fnua (p<0.05) T9UfLas
auuRgIuman (Hy) agulainununsuisednuids
dostusunuulmiannsaensziuamnaniniede
vaunIosdnsldosnafitudAynieaia

5. 8AUs1gNanI5IY

(%
v Aaa |

NUITBUTA UYL 0UY DT 19581T 19U
N19NSUITIT BT UATBULIAN (Time-
Based Maintenance) nun1suUseey na b4
LUUTIR09AINU Y 9D 9LF a7 AInssulu
ANINWINABNYAAINNTIUDTY Tnananlifiiudn
NSMYUATEUNSUITISNYIVEIIUgIUTRYARINY
LFUYTIANTNLNTEAVANTTOULLATRIINS LG
py N dpdIAY WodNan1IANYILINITUN
Wisueuludseiiy mnugenndas (Similarity)
Aunguaina nuawadnsdaduayunannis
a ! A A
TAINTTIUAINNUNLY D0 BUDY Elsayed [11]
A9 v o ! L = [ g
NEliLIINITanaednsInsde (A) uda
ST UFIUYBINITRNAINE LY 8D BVDITEUY
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o

NN N1TaNaIUDY MTTR ae1elitudAyda

aonndasfuLLIAAYes Ebeling [12] fise e

AunsaulTu (Avail ability) L‘Uummwmaq
afENsTIM B sEUUT IR IUANTanANa NS

D

Fauaznisnuauageuemug iy mMsUssynaly
TPM anunann15va4 Nakajima [5] §a.dunaln

]

AN AT IO UL UATUNS O3

ag19l3finnu W efansanluusziiuainy
LANANg (Difference) MMALLAITRARL WUTINS
vh PM nlusinendelfissnasfidauazeiernan
Falulazounsyaiuass uinsanwiiiniulan
wusawansldinadaasuuugaaiingn (Weight
Score Method) @14 LUINIIVDY Jardine and
Tsang [6] 1 033Y1A3 049 nsADYIARE 11T
5U5333 v lsfnnsUsUUTaunud 89a1ndoya
Smnssuniieuiinuuduginia dslundadu
dlowisutusuideves Budimir et al. [8] n3e
§1989019UszInAd uq 7 i unisdiaes
dn1uni15ad (Simulation) [9] mu’iﬁ’aﬁyumﬂ@fw
B8 T ALIUAIENITNEIUAIINYNA DIVD S
wuushassmundeda (Weibull Analysis) K1
T3 an15.d un1835 ¢ (Field Data) lusgau
QAAMINTTY

L8 EELIaINTRAAIUNANRINITUTUU 992
0g7l 4 1fou Tedundndraneunisusuuge us
YIUIAWINANIATOUARUTBUNTHAAUNAVAY
50U (Complete Production Cycles) lagladinng
TN UN1TLANLAMUUUNAMETS Shapiro-
Wilk uagnsvagevauuAgiuIeuiiioudads
Fuit InanssourseuiieuLasndansU e
Aauadf Two-Sample T-Test W 1ulUstNI
Minitab 7i5zfuiiaddamnada 0.05 (p< 0.05)
aafiszylunaed 5 ilefusunnindefioves
wadws uagAdunisneldaninznisudnild
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6. #3UNANISIY

muAdedvsravanudusalunisensed
UsgAnsamnnsiigssnuniaieaussgnseledas
oranaziufldy Tagn15iUd su1uainnis
Ur3esnwkuuimuasaunatniuaile Wgnis
Urge¥nudstesiui duind ousedeyadie
wAdaRzLUUE TN (Weight Score Method)
wazn1sUszgnaldnIskanuaswuulyadyaeli
AumungAnssumademeiiusiade wazideysan
n135ufundnnns TPM danaliia3 eadnsdien
MTBF Wiufusosay 55.70 A1 MTTR anasiosas
13.63 A210A N15LAAMA T AT 049 (Failure
Frequency) anassoray 35.20 LaranTzeziIal
MIvgALATesTI (Breakdown Time) Ifiafoay
44.03 pgeilusdAyNI9Eda (p < 0.05) NT9U
waAmdsimnssudivaund ulueuided L
sausuidgymveansddnuldedradugusssu
wegeaunsadrluusze e ldid unuudnaes
wnsgru egnalsfiany msAnwidilunsd@nw
13 padnsiiganid aszLan uazszeziIa1nIs
AanunandanisuivugedegTurtsszosdy
Fadunisdnwidod eeluszereniuagnis
Uszgndliiuieiesdnsussinndu agdiedudy
AudsBunazauannsolunsszgndlives
wunsiiausldRety

v
7. UDLEUDLLU

1. msAnaudeya MTBF, MTTR, Breakdown
Time Wag Frequency 0819¢ Lo 1 oUsLIU
AN IVDIATDIINTNAINTUTUU TS
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2. msinmseusufingauuselunsliddoya
Tunrsduinuazunun1sv13asnen Tiihy
UsgAnSaw il oadragudeyaatuayunis
N PM wuudsdu

3. ASUNNTAUBAANTWN Ul UNAaaUiU
a ) a a ' A a
LA5099N5UsENNAUTUANYNSHES WU LPTR9TR
HNTEU 9N 0LAT DINTALDDS b5d LN o udu
ANuanansalunsuszendldluaeninauagsessu
N3VERAIUTEAURRAIMINTTY

8. AnAnIIuUIZNA

sAfeatiuidisagaluldmed {3deue
NT1UYeUNTEANUTYNNTA A nwn i LAy
ouA1esilun s 1@ nurd ui mineuase
atvayudeyauseifnisgdeaudnse nasnaulv
Anusmdalunsthukunsingesnedsdosiu
susuulmllunanesufifass siel doyadaian
AUTIOULNITNANITWIUTENT LT UAINTUMNS
5303 §I338alasvangmivlduazineuwnivoya
lusUuuuvesnviigiuduing (Relative Baseline
Index) ileuseloiludsivinisin
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