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630920057 : Major ENGINEERING MANAGEMENT
Keyword : Reliability, Mean Time between Failures, Preventive Maintenance, Reduce
Failure of Machine

MISS JIRANAN KANJANAKULANURAK : ANALYSIS AGE OF SPARE PART WITH
RELIABILITYFOR REDUCE FAILURE OF DISHWASHER THESIS ADVISOR : ASSOCIATE
PROFESSOR PRACHUAB KLOMJIT, Ph.D.

This research aim to reduce and analyses failure of dishwashers machine
model A which has the highest frequency of being repaired. Methods to analyses are
Pareto chart to priority and analyze breakdown root cause of machine. Fishbone
Diagram is applied in finding relatives between problem and root cause. Reliability is
used for defining maintenance tasks. The preventive maintenance is implied. From this
research, it is found that the dishwasher machine model A has increased reliability
from 36% to 78% and frequencies of failure reduce from 80 times per month to 47

times per month.
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1.5 wnuniwnnuan (Fish-bone Diagram)
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1. mstssnwvdaiavedates (Breakdown Maintenance)
2. msiinwdadesiu (Preventive Maintenance)

3. MIU1gesnw ety (Corrective Maintenance)

4. nsteaiumsungednw (Maintenance Prevention)

5. mMyUsesnwlene1nsal (Predictive Maintenance)

6. MIU15a¥NIIEAeY (Self Maintenance)
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4.2 pnanindede (Reliability) way Sas1anandese (Failure Rate)
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ozlva 9 (pdY)
2563
Switch ON/OFF 0 0
Switch RUN 1 1
GRILATERE) 0 0
wilmanainduszy 2 2
Level switch 0 0
Solenoid valve 0 0
Thermostat 0 0
Heater Tank 1 1
Heater Boiler 0 0
Pump Wash 0 0
Pump Rinse 0 0
Pump Drain 0 0
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6.1 A1 MTBF way Failure rate

Tnefinnsanainsseznalumshauiuas 8 Bl Wussesnar 19 Fesaudu
¥auduaSudunsasiueing Ssldnamsvhauveusesmn (365 Su x 8 Falus x 1
D) = 2,920 T2l04 @ANWITARUIUAITLELLIALAE B5EWI19AN LA 818 (Mean Time
between Failures, MTBF) kagdns1n1s:inANuunnses (Failure Rate, A) Yostudueylvg

£

[4] Y99ATDIR19NUANLITNTATUINLATANUNNS  2-4 9199 A9l

15199 5 MTBF and Failure rate of machine parts
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azlva

MTBF (Hr.)

Failure rate (AS9/%3.)

Switch ON/OFF

Switch RUN

2,920

3.4x107*

GRIZLATER)

1 < a 6
waianeIegUIze

1,460

6.8x107

Level switch

Solenoid valve

Thermostat

Heater Tank

2,920

3.4x10™

Heater Boiler

Pump Wash

Pump Rinse

Pump Drain

Tum3799 5 A1 MTBF TAnsening 1,460 3 2,920 alan Inewsimdnainduse alian

'
al

MTBF sifigailloieuivegvasiinduquagdnsimsiinanuunniesdimgeian Wewinan

Y 9

MTBF iWuanuduiusssuninanaiwazamnudlumsidevesezlvanmazasin wazsnsin1siine

AUUNNT 9T unITUU SN UA USENINe MTBF azlva dnsideuaziAnnised aua vian

MTBF Adnireglvanldini sideviensden Sannudlumsidegeasdanaliidn MTBF a1

danale 1 Switch ON/OFF, a’?m%“diza, Level switch, Solenoid valve, Thermostat,
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Heater Boiler, Pump wash, Pump Rinse, Pump Drain 910m150991 4 Lifianudluniside

nafenudtumstenduauddmalilianainsamean MTBF uag Failure rate 14 [10]

6.2  MSUSEHIUAIAINUULTDDDUDLATDITNT

o

AMSPIAIANULLTD DD VR IBUAN B I aa I s AU IlA RIS Swasauns 2-1
1198 U TagtduAIUd U US 5813199 MTINISA ARINUNNT BILALLIAN H 89015 ATAINY
Y% 9007 TLLLIAINITVNEU 736 T LU9UT 9528 LLIAINITVINAUTDILATBINNT 92 Tu

A3DITNTVNNUIUAY 8 TLLUWENIAINITIN. 6

A157199 6 WARIANANUULTRDBYRITUAILeEIaLsa YT

aglva Aananindetie

Switch ON/OFF 1.00000
Switch RUN 0.77720
dindusen 1.00000
wilwiinadndusee 0.60404
Level switch 1.00000
Solenoid valve 1.00000
Thermostat 1.00000
Heater Tank 0.77720
Heater Boiler 1.00000
Pump Wash 1.00000
Pump Rinse 1.00000
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0.40
0.20
0.00

a2

Pump Drain 1.00000
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B Reliability
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AN 5 nSLERIAIPNNLNT RN BV BT Ud e lra

mafiuteganmsideunand ssdnsiazihandnmanuiideansauandldianisig
waznsvedu manudededaud 060404 fa 1 Tneutndnaindussg fnanuinie
#ies 060404 gausnit Switch RUN uag Heater Tank Sifnanunindefio 0.77720 deoxn
Switch ON/OFF, @7 m%‘ﬂisg}, Level switch, Solenoid valve, Thermostat, Heater Boiler,
Pump Wash, Pump Rinse &z Pump Drain fiA1aa 0y i odods 1 AU 0UARIFUA N
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R (t) = 0.36487
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R(t)=1x%0.77720 X 1. X 0.60404 x 1 x 1 X 1% (1 — [(1 —0.77720)
+(1 =D x1x1x1

R(t)=1x0.77720 x1 x 0.60404 X 1 X1 x1x0.77720 x 1 x1 x 1

satuAsnsuAlurs a1 sy EANI NN svinul aedAnanuun Wed o wWud

Wedeaiuioannsugan1svinauveunIesdnsvaginsesdns eglunseuiunsvininu

Jude LA UTE UUIUIU

wazaunIuLaAagUtnwl laemnulideleveiudiuesnas@dinnmsai 6 uas

'
a

AN
AUV EANUINTLEMANEY 36.487% MATesazarunsavnnulalegliinansi@e e
A5 avn

1AlAENTANgNITINTUNNTDIWBLATBINTAY NEIABNTAT1MTUTUUTUAUNTUITIT N




44

7. msadaununstngeinedetasiu

n15as1NuN1 U S Ny dsdesduaiun savilalaeldn1 s evianve uaz
HANTENUTBIANUTIIAEE MY (Failure Mode and Effects Analysis, FMEA) [11] Wieflavls
fvuanuamdumsdentizauniosdnsediagnieauaznsagainndign damsiigeinuid
Jastuam samvualanansgUuuuldnazsdunisiisnvimuseuian (Time-Based
Maintenance, TBM) n15U1595nw1mu@n 1 (Condition-Based Maintenance, CBM) %38

nsPeuiiadevne (Run to Failure, RTF) [12][13]
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A1319% 9 AadluNITIveudesivasenIIumauliuIAL 2564 fenunNius 2565

audlunsden (FuiTana 1 J)
, 594
ozlva - - .
WA | 8- | WA- | Y- | NA- @A | NE- | AR | WS | BA- | WA | AN | E)
64 64 64 64 64 64 64 64 64 64 65 65
Switch
0 0 0 0 0 0 0 0 0 0 0 0 0
ON/OFF
Switch RUN 0 0 0 0 0 0 0 0 0 0 0 0 0
awdlszg | O 0 0 0 0 0 0 0 0 0 0 0 0
wmanaing
0 0 1 0 0 0 0 0 0 0 0 0 1
Useg)
Level switch 0 0 0 0 0 0 0 0 0 0 0 0 0
Solenoid
0 0 0 0 0 0 0 0 0 0 0 0 0
valve
Thermostat 0 0 0 0 0 0] 0 0 0 0 0 0 0
Heater Tank 0 0 0 0 0 0 0 0 0 0 0 0 0
Heater
0 0 0 0 0 0 0 0 0 0 0 0 0
Boiler
Pump Wash 0 0 0 0 0 0 0 0 0 0 0 0 0
Pump Rinse 0 0 0 0 0 0 0 0 0 0 0 0 0
Pump Drain 0 0 0 0 0 0 0 0 0 0 0 0 0
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M13197 10 A1 MTBF uag Failure rate YaseglvanaansuTuUsaurunsU3esnm

avlva MTBF (Hr.) Failure rate (AS9/%3.)

Switch ON/OFF X -

Switch RUN - -

GRILATERT) ; _

wilmanainduses 2,920 3.4x10"

Level switch - -

Solenoid valve - -

Thermostat - -

Heater Tank - -

Heater Boiler - -

Pump Wash -

Pump Rinse - -

Pump Drain - -
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3. WisuWsuamauin et anauwaznaiuuldununisingesnende Uasiu

1INANS19U199U MTBF way Failure rate TANUdUNUS AUAUAMUDIUN 1T LE 89 B
avlna Tiflesuiwdnaindusyguindufl MTBF 2,920 42l uendanildaanunsaununAnen

1 A A ! (% (% 14 o Y a % L ~
rnuTetiovesegivandinusuldununisingssnuidedeniu  wanddnnsnei 11

A13197 11 ArANueteveseslnaneulagnd U UTwNUN U 395N

Reliability
ozlvia
nau GR

Switch ON/OFF 1.00000 1.00000
Switch RUN 0.77720 1.00000
GRILATERE) 1.00000 1.00000
wilmanainduses 0.60404 0.77720
Level switch 1.00000 1.00000
Solenoid valve 1.00000 1.00000
Thermostat 1.00000 1.00000
Heater Tank 0.77720 1.00000
Heater Boiler 1.00000 1.00000
Pump Wash 1.00000 1.00000
Pump Rinse 1.00000 1.00000
Pump Drain 1.00000 1.00000
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MODEL A B c D E F
Total Rating 220240V ~ 220240V ~ 720240V ~ 720240V ~ 220240V ~ 220240V ~
NPE |/ NPE / NPE / NPE / NPE / NPE /
50 Hz 50 Hz 50 Hz 50 Hz 50 Hz 50 Hz
Total Rating(kW) 5.5 5.5 5.5 55 5.5 5.5
Washing
Capacity 560 560 560 560 560 560
(Plate/Hour)
Washing
Capacity 3518 3518 3518 3518 35018 35118
(Basket/Hour)
Washing/Boiler Tank 30/6 1. 30/6It. 30/61t 3016 It. 30161 30161t
Capacity
Washing Program 2 2 2 2 2 2
Number
Program Times (Sec.)
1021192 102192 1021192 1021192 102192 102/192
}':"S]Sh'“g Water Temp. 5560 5560 55.60 55.60 55.60 55.60
Rinsing Water Temp. 80-85 80.85 80-85 80-85 80.85 80.85
(*C) max.
Water Inlet Connection 34 = 314 = 304 34 34 3045
Water Inlet Pressure 2.4 Bar {50 °C 2.4 Bar 1 50 °C 24 Bar/50°C 2.4 Bar/50°C 24 Bar 50 °C 2-4 Bar/ 50 °C
(Bar)/Temp.
Heat Power 2/5KW 215KW 2/5kW 215KW 215kW 2/5kW
(Washing/Rinsing)
Dirty Water
Discharge 114" (@ 42 11i4" (@ 42 34" (@28 mm) | 34" (@ 28 mm) 114" (@ 42 114" (@ 42
Connection mm) mm) mm) mm)
Gross Weight 70 (+5) kg 70 (+5) kg 70 (£5) kg 70 {25) kg 70 (+5) kg 70 (+5) kg
{[:I']“;e;’s"’”s (WxDxH) 595X655%830 595X655x830 595X655x830 595X655%830 595%655%830 595%655%830
Protection Class IPX5 IPX5 IPX5 IPX5 IPX5 IPX5
Rack Dimension (cm.) 50x50 50%50 50x50 50%50 50x50 50%50
Loading Height 30cm 30em 30 em 30cm 30cm 30cm
Inclination & & & 5 &° &°
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