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ABSTRACT

The purpose of this research is to study and analyze problems in the workplace. The
project uses the 7 principles of waste and finds problems and proposes solutions to
improve the ceramic container production process by applying the lean concept with the
goal of reducing waste and optimizing the ceramic container production process. By
increasing the thickness of the fracture risk area and designing the experiment using the
Taguchi method. Find the best parameters to increase process efficiency, with a Cpk of 2.02
and a Ppk of 3.89 are very good. The results showed that the waste was reduced from
43.11% to 13.21% and the efficiency of the production process increased from 56.89% to
86.79%.
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Figure 1 Activity: Integrating the Ceramic Production Process
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Figure 2 Ceramic container forming process efficiency separated by forming method
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Table 1 Simulation of the properties of porcelain ceramic materials in Solid works

Qualification Price Unit

elastic modulus; 220590 Newtons per squaremillimeter
Poisson ratio 0.22

Shear modulus 90407 Newtons per square millimeter
Mass density 2300  kilograms per cubic meter.
Tensile Strength 172.34  Newtons per square millimeter
Compressive Strength 49 Newtons per square millimeter
Yield Strength - Newtons per square millimeter

Coefficient of thermal expansion ~ 0.0000108 Kelvin
Thermal conductivity 1.4949  Watts per meter-Kelvin

Specific heat 877.96 Milliper kilogram-Kelvin
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Figure 4 Diagram of the crack
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NAN15398

1.99nMsnnaesrLLAnATeskssiulunstusy Agatulymnisuanvesnisusisiin
wulgymuaninuInamennsiindinaannseaniuukasiaHEnSusinuveude14.43 -
34.29 % AIUAISIT 2

Table 2 Experiment on Differential Pressure in Forming Proving the problem of cracking

Controlling Variables in Results

Sequence of Experiments

experiments

Number Forming  Time taken Temperature Number  Waste
Soil Feature of Trials ~ Pressure to form used for baking  of Waste
W (pcs) (Psi.) (seconds) (°c) (pcs) (%)
1 35 25 300 990 12 34.29
2 35 30 300 990 9 25.71
3 35 35 300 990 9 25.71
4 35 40 300 990 4 14.43

1.1 mﬁi’f&Lﬁ'ummwmmaqmmuzLsaiﬂﬁﬂu'%mmam B, C, D (fan1519 4 AAUTIUN) HHA
fumswasuulamanienndingu Lﬁ'aﬁqaﬂa}m%ﬂqﬁ‘uaﬂﬂsqa%ﬁqmsﬂuzLszjiﬂﬁﬂﬁﬁ’qmiwﬁ 3113
WnndndugiauaMnIn (Quality function deployment) 1dudnn1s Axiomatics design
TNUNUNAATUT NMTUUAINITODNLUY TNUNLATZUIUNTT TNUNUAITHAR KarANUENRUSTENING
A niurnsdines Ingeaniuunisiitnes(Design Parameter) uuiRnn1seanuuy (Conceptual
design) DRNUWUUNARIMI )Product design) WALEBNWUUNTEUIUATS) Process design) Lagasna
wuudiaes CAD fivurmeldlaesudadunisuadafiduanls [25]
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Table 3 Analysis of the structure of the product Proven strength of ceramic

. ) Deformation Weight
Stress, critical points

value
6 2
(x10° N/m”) 3 Point Thickness (mm.)
(mm7) ()
A B C D E E
1.603 3.578 2261 8.0 7.0 65 75 6.5 100

Ndeyan1sei 3 Meszideudsinludiediuudnuindinnueien vliianisidesves
a a a a ! = a a 6 2 '
w3nEin [26] UTHINYENAYUIYTIINTNTANAIANNATEATATINGATAT 1.603 (x10° N/m’) Wagan
a -3 a o ¢ v v .. o ax
nadesy 3.578 mm~ vewdndngt daegaulanisld Finite Element Method (FEM) fvuais
uAladgrianizianzas danuaiuisasendymndudounasiinitziiiazdiuls lagluaidads
JUnsasuAtinveslym men1suSuudwmidigdmiunisuasigiegiavangay FEM 390935
widgymfiudugiann dstu FEM 3a8uitns dwelleudlelgmdmsvusazesdusenaulaotis
<
Wuszguu [26]
1.2 M IUFURNATIIVUNTRIN BT INUS AR B, C, D YIN151naes 3 ASIAWNTEN 4
(ANAIUNUI) HANITNABDLANANUNUIVDINPULLIINNUTIUA B, C, D (AnAuvu1) dxafu
N AaX = a 6 2 d‘
N13UATULUAINIINILAIMNTATUAIAIINLATEAIAINGARIN 1.603(x10° N/m’) anadluae
6 2 ' = -3 2 -3 o =
0.855(x10° N/m’) uazA1n15t@euann 3.578 mm ™~ anadtuae2.100 mm~ @HanaAIAINNLATYN
a ' | 6 2 ' ' = 3 o =
PINGAAINARN 0.748(x10° N/m”) uagAHas1an19idesU 1.478 mm~ fann3197 4

Table 4 Analysis of structural strength and thickness relationship in the ceramic

Stress, critical Deformation  Weight
Sequence of

. points value
experiments 6 2 3 . .
(x10° N/m”) (mm.”) (g) Point Thickness (mm.)
A B C D E F

No.1 1.603 3.578 2261 80 70 65 75 65 100
No.2 1.063 2.929 2272 80 70 65 89 65 100
No.3 0.855 2.100 2426 80 78 74 89 65 100
Maximum 1.603 3.578 2426 80 78 74 89 65 100
Average 1.174 2.869 2320 80 73 68 84 65 100
Minimum 0.855 2.100 2261 80 70 65 75 65 100
Difference 0.748 1.478 +165 00 08 09 14 00 0.0
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1.3 AaneSengningaiinadndintuan 1.603(x10° N/m’) inde 0.855(x10° N/m’) uag
Msi@e3UaIN 3.578 mm” anaunde2.100 mm~ dwaserAuAIungningAlAWanig 0.748
(x10° N/m”) uazAmassn1sidegy 1.478 mm” §1913197 4 wazaINHaNISMIAABINITIT 5 A3
PUALATALTDIN TSI NINAALAAYNINEBAM (Homogeneous) Daymnisuanimiana
nawnfifinsmuaugamgivaria udesnindmaduagyiilfeumguresiunuiinduuay
hwiinanasuazananuudausadona mamadeudsnamueuugthly 1IS0-527-1 dnvuzdanavos
A UTTINUSENEURIMINARDULSIRILAL LTSN FRDAILMIATITABUINTY HANTTNAFBULTIAY
Tngvupestunusnendugaretiilndifssiurnaddonsnn 27]

Table 5 Experiments proving the difference in baking temperature Ceramic container breakage

breakage problems In the molding process, the average humidity control is 16.28%

Controlling Variables in Experiments Experimental Results of Molding
Sequence of )
Pressure Differences

experiments

) Number Forming Time taken Temperature Number  Waste
Soil Feature
) of Pressure to form used for baking  of Waste
Trials(pcs) Psi. (seconds) (°c) (pcs) (%)
1 30 a0 300 990 5 14.29
2 30 40 300 1000 2 5.71
3 30 40 300 1100 2 5.71
4 30 40 300 1200 1 2.86

1.4 M0 6 HansvaaesruduRuSa LA ALTUluN ST UL THER
Yo LzEinle AN sAaesi 4 S1uit 3 vesddumavaaewts 3 as wudrdeIATER
9InqA 0.855 (x10° N/m?) uagAAnnide5U 2.100 mm” wasnsdldmnniian 1.4 ux. fign D 39
1AY0930 D maﬂﬂmﬁmmmwm 8.9 . wimualuaunsgiulunismeasssed 6 disa
MINAABIANNANTINT 5 Sfunismaassil 4 gamaditléou 1,200 °C nuveads 2.86% Hevan 3s
mmwmwamaqmiwmaaqmm'vmﬂLUumWﬁmma%’luﬂiumumiaumemmiwmwmaaw 6
fvungnmgll 71 1,200 °C navaduaznIsuAni ARt usE I seuLR AR Susiesin 1
a$1auuusiaeauazn1siaesfiudugvesusngnisainsveds uaganuiduiAnainnseuwis
o1alfilemnnsainisiindounwses 1wy msideguuaznisuanin uagilasginszuiumslagly
nsiaszesalsnaullud Ansdesy (28]
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Table 6 Results of Thickness and Moisture Relationship Experiments in the Production

Process of Ceramic Containers

In the experiment variable control is Results

carried out by taking ceramic containers
Sequence of )
. with increased dot thickness D (8.9mm.)
experiments .
baking temperature1200°C.

Soil Feature

) Number  Forming Time taken to Baking Humidity Number Waste
of Trials ~ Pressure form Difference of Waste
(pcs.) (Psi.) (seconds) (%) (pcs.) (%)
1 30 40 300 <1 0 0
2 30 40 300 <4 1 2.86
3 30 40 300 <6 5 14.29
a4 30 40 300 >8 20 57.14

Han1TITuaNsnanvauduLariNUsE AV A LN ST UINNSNERN LTSRN FIERLIRA
LWUUAY MsnaasInuduiusamMuLazALTulunsEUILNNSHARYE A TULY S NG IS 9T
6 ausaanveddslinuingusvas

2. aamm‘umi‘wmaaqG’h&ﬁ%“w'1ﬂ%LﬁamﬁhﬁaﬁamTuﬂismummﬁmmﬁjuzL%iﬂﬁﬂ (Input,
Process, Output) ﬂﬁmuﬂmmmwmumumswam mmmvmwmwamm%mammwmumaq
APULLYIIAN m%mmmmm‘uu gamgdl van Wuduusman aqmamaamﬂmumwmmwama
mmuqmmm‘umaaa 16.28 % 91nmATiANNSEENLUUMINAaeT unsngeuLUUASIAEIMe
wuusatiies InonswdsuudasmmnusidnfifinasensiudsuiUamemadnsiils Ineldwdnnis
ﬂu‘ﬂ’](ﬂ’JLL'LJiLLaU’Jﬁﬂﬂﬂiaﬂﬁjﬁ]ﬁ]ﬁlwﬂ’mﬂulﬂLLauﬂ’JUﬂululﬂ‘U@ﬂﬂiuU’JUHﬁ Juadesiiolunis
2ONLUUNITNARBINMETTNINT (DOE) mi‘wﬂ‘mmmmamLaaumuawamwﬂmmimmmmaq
ﬂizmumiﬁaaﬂ'vmmﬂﬂ"]mmgma'qmaﬂimu‘lmamqﬂummqmaa [29] 91nn Wi 3 ¥lnas
Lﬂf-i'&Juu,ﬂawNmamwﬁau@ahmmammmuzLezjsﬁﬁﬂ denalilymnsuaniiusinyenn1vue
wsfinanas fanndl 3 (X-Chart) wazawdi 4 (R-Chart) UNUHIAIUANANNN X-Chart, R-Chart

wansnIsmIUANUesIUAIAINTWREY 16.28 % wazA1 Cpk 2.02 WINNTIANAIRIVUA 1.33 waza
Ppk 3.89 wnndnAAmuUn 1.67 asunan1snaaes ACpk kavPpk agsening 1.33 - 2.00 ajuna
NINARBINTEUINISHANNAINITARElUNIITALN
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Figure 5 Control chart X-chart displays the humidity percentage control of ceramic
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Figure 6 Control chart R-chart displays the humidity percentage control of ceramic

miﬂ%’umwwmﬁLmﬁ;Gﬁﬂqﬁﬁﬂ,ﬁﬂ'wmmﬂ'??u‘uaﬂm‘uummﬁﬂﬁmmama (Homogeneous)
MN1IAIVANKNEAT LN UDINTEUIUNITOURY 1A8NT1T8ONLUUNITINABINITODNLUUTEUUNTS
Usznanavasnsnuludagiiu dudunslaedsiuaumssass 30 adufiofudunadnsiiniants
maﬁatauaLLUUﬁT’lamﬂaﬁgﬁuLLazmiﬁmumnm%’mﬁuwﬁmﬁm%wé’qmiﬁugﬂ (Age Control) uag
Saruadd I duenuturemandaevdaimsiafiuteudauuis WiUSupmaNnaveIn e
wardnlidaauduuarauantfmsnmenmiflndidesty dsnmdl 3 (X-Chart) uazn il 4 R-
Chart) uansiltiunseuauAT LTI TN

3. AT Tisuieunasvdaduiunside msaaveadeiinaseuansnseu 7UszavEam
Tunszuiunsudn namsidouandiifiuiansanveadenn 43.11% wde 13.21% uaziiia
UsrAvBINAIRAAATUAIN 56.89% 1TU86.79% Fauansianisuulgsiiiudndy
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Table 7 Results before conducting research and after conducting the research of waste and

production efficiency change in the production process of ceramic containers

Average waste Average production efficiency
(Scrap BISK. /%) (Yield BISK./ %)
searchBefore conducting re 43.11% 56.89%
After conducting the research 13.21% 86.79%

lngasunanmiTelannmsei 8 wansradenansidelunszuiunisnanven vuziys iin
HaNsAununUIINTanvesdsiinadoUssans nmlun sy U INERUA YU AN AUNITHARS
A 6 UNUQIUTEANSANNTHER (Yield BISK) uazuaude (Scrap BISK) 040 1wuglesnin

100.00%
90.00%

86.79%

80.00%
70.00%
56.89%

60.00%
50.00% 43.11%
40.00%
30.00%
20.00% 21%

10.00%

0.00%

Average Waste (Scrap BISK. /%) Average production efficiency (Yield BISK./ %)
B Before conducting research B After conducting the research

Figure 7 Waste and production efficiency change chart

N13AIVANTUADUNTBURIAILNALITDATUNITINNNTITROINITR VLAY Qaunnll Usuna
& a aa Yoo av o o w ] v a A
AMUTY wazn1TWasuwUadif IngldiSesudda Tanmanaluladdify wasdiuingAunlyly
gRANMNTIUYEN argluariumiled Inslanizegwgamduysednsnsunsuaznsihauiou
fudSunaunuuvaENeuwR Tnauautivisnmeninwandeiulumuusunamudy [30]
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Table 7 Research results effect of waste reduction on efficiency in the production process

of ceramic containers

Production information of ceramic containers Results
Processing Result with pressure slip
time ZZZ; Forming The number of ~ Number  Yield BISK  Scrap BISK
2023 Quantity good things of Waste
(pcs) (pcs) (pcs) (%) (%)
Jan-22 126,792 76,316 50,475 60.19 39.81
Feb-22 126,943 90,905 72,037 55.79 44.21
Mar-22 115,473 70,311 45,161 60.89 39.11
Before Apr-22 115,657 62,477 53,179 54.02 45.98
conducting May-22 139,545 64,860 50,796 56.08 43.92
research Jun-22 150,304 81,005 58539 58.05 41.95
Jul-22 171,208 77,391 72,912 51.49 48.51
Aug-22 179,642 80,912 90,295 47.26 52.74
Sep-22 167,357 99,683 79,958 55.49 44.51
Oct-22 196,542 116,530 50,826 69.63 30.37
Nov-22 185,228 164,530 31,696 83.87 16.13
After  Dec-22 149,068 161,531 23,696 87.21 12.79
conducting Jan-23 139,878 130,066 19,001 87.25 12.75
the Feb-23 174,055 126,834 13,043 90.68 9.32
research  Mar-23 104,745 154,757 19,297 88.91 11.09
Apr-23 160,733 89,811 14,933 85.74 14.26
May-23 160,469 134,249 26,220 83.66 16.34
Jun-23 167,733 145,907 21,826 86.99 13.01

Table 8 Based on the data from Table 7 shows the average research results in the production

process of ceramic containers.

Performance Average Yield Average waste Target
research (Yield BISK/ %) (Scrap BISK/%)
Beforeconducting 56.89% 43.11% 65.00%
After conducting 86.79% 13.21% 65.00%
Goodresults 29.90% 30.64% 65.00%
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aiUseuarasUNan1sIvY
Tugnanvnssunsuaniiiaiesdlefirlugnsaiuauuaznisianisniswdn Ingoenuuunis
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Y9INTEUIUNSIBeaBAFINNT 3 (X-Chart) wazn1nil 4 (R-Chart) wnugiinueuaun T
Cpk 2.02 1nndnAnfidue 1.33 uazan Ppk 3.89 wnninefidivun 1.67 a5UNaN1INAaBIAT
Cpk wag Ppk nismuﬂﬁﬁmmamﬁaaeﬂummsﬁﬁﬁmn NMTAATIERAINENITOVDINTEUIUATS
Us¥AVBATNYBINTL UM THINTNTUAZST I Fstoyadfiafuszivveadeluananisnanls
sryANNgaINMsHanvesdsluuTEnmeLwAauuuaY nslfnwnisyssiiuanuause
ngufnisuiulsadunisanaruudsusiunasnisgapdslunssuiuniswde Wudedanuansa
ﬁuaaﬂszmuﬂﬁﬁugwuﬁiﬁiﬂuqmmmiiumimﬁm loun Cpk, Ppk, N193LATIZRAUAILITOVDS

NIV ITAMTUNTIIEDULAL SUTBINNANYDIHENTUY] LTDNBUALBIAINABINITVBIGNAT [31]
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Figure 8 Yield BISK chart and Scrap BISK of ceramic containers
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meandannnindwing 21.76% lunszuiunisudnvesnivugiesinviliuigvegluyacisedu
Tannelfanunisaiifiedtu mnuadnélsanmsveassiiiiuszansamuazyssdvsnaresnise
dogludouluvouimnuazmstudunadsn il 7 wugluanssyaninwniandn (Yield BISK) way
voude (Scrap BISK) vesn1vuziwsfinyiilinnuannsnvesnszuiunisiienuaansadiuannty
fmﬂmiammquymzhLﬁaqmﬂmiwamaqLﬁﬁlé’haumﬁmmuﬁu PnuanmITeieatusziunisii
\n3eaile Lean Tuldlugmanmnssueniinlasmsidedsnanduiunslulsanuesiinluluuaud
uazisesndl in3esfloduldsunistuusldlugnamnssuenin (32) uitedidudiunidunis
Uiudsasgansnmlunisndnvesnuesiin waziluwwimislumsdssgndldimnsaudvaniu
Usznaunslunmsanveadonasifinysansnmuesnssuiunisnanvesiuszneunissegey SME
uazsensdudluniagaamnssy Inemuauduiniseanuuunansus nsdadmsfimesly
NSHAN FINTERNKUUNTEUIUNTHAN HadnETldamsmilUldfugnavnssuesdnlungud
fnszurumsvesmuuudn uaznsnuesEinianuvaInratemanenwlaeinsien
woufy uavannsoilulssgndldlugnamnssumandsesnssuiumssutunuuagluien iy
NgugRANTIUTLANATY MTMPATufisionsiaaounIsUszendld Lean Six Sigma (LSS.)
nsliduuumdunmsinmmaanuende uasiulsyAvsamnszuaunissdn cmiddeiidesita
awzgaamnssinuazansaiuiuulasnsifes it dludszendlisneddu
meAdeiudemiAeadeatu annsmummsIans Ik UINIHERLUUALTINIaAPAEATan
youdelurairigndinundisviamuudsusiu msléuuin Lean Six Sigma msifiuyadisienis
fdameadesix sigma (5S) 3i3uPuluY 1980 ierfiunmuamniswaslugnamnssuain 30 1y 60
nsUuUTsnsEuIumsanmNLlsUsIUiiasedeunnses (33]
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