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# # 5570322421 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS: PRODUCTION PLANNING / UNCERTAIN DEMAND / AUTOMOTIVE PARTS
PHENPAT AREE: PRODUCTION PLANNING FOR AUTOMOTIVE PARTS UNDER
UNCERTAIN DEMAND. ADVISOR: ASST. PROF. NARAGAIN PHUMCHUSRI, Ph.D.,

PP-

The adoption of Just-in-time system in automobile manufacturers leads to
short lead time for customers to notify automotive parts manufacturers prior to
finished goods picking up. Thus, the automotive parts manufacturers always have to
prepare products to be ready to serve uncertain demands from customers. This
research presents a production planning approach for uncertain demand of multi-
item products in an automotive parts manufacturer. This research’s objective is to
minimize the total cost, which consists of finished goods and work-in-process’
holding cost and the shortage cost. This research focuses on Make-to-stock
manufacturing system on the Flow shop line, comprising of sequenced
multifunctional machines which can produce multiple product types on the same
machine with different throughput rates. This research is composed of two parts: 1)
production planning for finished goods and 2) production planning for work-in-
process. In the first part, this research presents an approach to compare finished
goods’ holding and shortage costs. The results from the comparison in the first part
are the order quantity and date of production for each product. In the second part,
the research presents an approach to develop the order-point order-quantity
inventory model (r, Q) in order to set parameters for the production planning
decision. In computational experiment, system simulation is used to compare the
costs from the proposed production planning with the cost from current practice of
the studied manufacturer. From experiments using actual demand data during May
to October 2014, the proposed production planning method can reduce the total
cost by 70.32% and can reduce the number of backlog by 73.19% on average, as

compared to the current practice.
Department: Industrial Engineering Student's Signature

Field of Study: Industrial Engineering Advisor's Signature

Academic Year: 2015
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3. Yanaudes (Suppliers) muneda dsildnualulunsnaaudlildidudulsznay
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U
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1} a Y o 9« LY

4. UL (Work in process) aneds nandnsindsliduuiduias dwey

Y Y

Tussrinszuiunandn semsuanluduseluifielinaedududdniasy
5. AuA1d 593U (Finished goods) ey dudndnsazunisenisutesndiming

2.3.1 29AUSZNBUVBINITINNITVDIAIAAY

'
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Tagusrasdvaanisdmiuuazinevesands dnisuduain dudelusuasivinlng

MNntATsinIsmunNvesniads tneflosdusznauiiddy fe
1. A1UABINTT (Demand)

ANFBINITTUABNAUIDINAE) STUUNTIANITIUAY 1T83970 1519871073
A1909FUAIAIARUNONDUANDIAIIUABINITVBIGNATLUYINIAIAIY 13U 1DAIUABINTT

andiinsusuasunsedsuntadly nsnansndudesin1suSuasunnunisua alssi

Y
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3n#Ina1Iunazauladn AufeIn1sveIgnA1daIAgItesiun1TAIUAY
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Y99PIARIRE 1N TudA ey

o

1. M159AN5VBIASARILAZAMAMN (Inventory and Quality management)

N133AN5V8IAIARILAEATIANITANN T AN UFUTUS T UAUsEAUNTITUTNNS

1%

gnAn (Customer service level) fia AINENNNTOIUNTABUANBIAIINABINITVBIGNANBEN]

Y

UsgANS ANl uTt19819mUe

v 1 |

SEAUNITIIUINITENANTIEY Sadanarian1sdseddunIaInganglunie dan1sdses
v fo o o o 1 gy v -] @ a v o X a Ao 2
AspasifaduiusiualddngsunsdaiveasSnw duAmngunuusuandaiiy n1s
[ [ [y Y a Y o < v < 1 k%
Jan1sasadanazszaunsiiuinisgnandluazieaduliegaunauazivang aulusiu
Al inTu
2.3.2 nsanguladunugiuieiududineads (Basic inventory decisions)

] ]
= =

N3IANISAUAIAIATIRDNIINEIB UM TR UTIINZaNTgA ATz US N W AUAAS

adald welvlidunulunisaniiunutdesiian uwasdilsgega Ay n1sdndulatunugiu

Y (% Y
o [

a ) U % A o ' & =1 o ] ' & A ]
LﬂUjﬂUm@Qﬂﬂﬂaﬂf\Nﬂﬂaﬂ@q 2 Usens Ao waﬂiﬂazmﬂ‘m LLagﬂQGZj@LllavLﬁi

2.3.3 Ald3183anAIAas (Inventory cost)

[ 1% 1% U =

AldTenngliunsmuanianandaiioy 3 Amumeniu @

1. algaelunsiiusnen (Holding cost)

[
= [y [y [

AldarslunsiiusnedudmieTanasnds Jeastuiusziuresianninadias
szoznatlunIsiuing Saanlddgludiuiarmudendelonialunisihdudunuvesian
andsluamulududu Tnenmstmvuaaildanglunisiiuinwiensszusadiuainailda e

93¢ eUszdiueglugag 10 - 40 Wesidudvasyarvesesiiusnwily

U '
o [

2. ANNTET0NI0FINER (Ordering cost)

Aldanelun1sdsgensadandniiy FuduainsnlainedrtestuusunuauamNdInEs
F992UTeNaUMEAENENT ANTUEY Wudu lasa1n1sdeeazidsuniuiualganelunisiiu
S dlvsnandudanlusiazasann Aldiglunmaiiuinwasg uiasilisiuauass

Tunsdstawas
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3. Alganeiiiediveswnile (Storage cost)

ra ;4 4‘

AldareninTulielifdumddiiugnAndiefiwiaiiivun dee13azegluguves

¥
o/ =~

Arvsuduuaufinnasiuludygdevis wiservssduluguwuudunuszdfiuldenn wu

4

nMsgadeveidsanaranudoiuaingna Wusuy
2.3.4 STUUNTIATUANARY

JEUUNIATUANTBIAIARL NI UTELTINIRINsdvenalaludsunauile

1 < A:lll =
dnunsauuady 2 ITUUNUFIUAD
1. szUUnBLLRIIoUTUIUN1589A99 (Continuous or fixed order quantity system)

A5avaaluUSUNUNAL o FUAIAIRdIaRaIRITERUNIIuUAlY Tngasdaerinnis

UszilluseAunsesdsdumuiia (Reorder point) IneUsinaiidwinagdonduusunaim

Y a1 = 1

Y 1 Y1 < v a ° i = o a o a o
Iﬁﬂﬂsﬁ"mEJI@85']3HJENﬂ’]iLﬂUiﬂ‘lﬂ’]ﬂuﬂ’]ﬂJﬂ’Wﬂﬂﬂﬂ F9L58071 UsUrun1sdIndsenen

q
[

(Economic order quantity : EOQ) lagszuuilaziivense nsiuseauvesdumeglu
Aasaurlanaanian wiazrinlrilanlgane9ine9rinn1sns1vaauUSUNMAUA I UATIDEN

oA
ANBLUBDN

2. SEUUTNNAIMIDITEEZAUN1TIRN (Periodic or fixed time period system)

'
v a

nInsratuszivresduinsnaaluszeze wu Nduduav wsenniun 15 vedun

v A

azifiou LUudu ndvantuazdwendwiinfielidudnsndslundsduioglusziu
v ' 1 o 1o & A v o v o a v [J 1Y =
Ao3n13 Wneseninanaiimualididuiiagdewinsasiatiuinuiudua vivbnkisedl
seuunlglunmstuiinnaonian windeInfinn1nsatiudsnudun 1nAeaaiinig

RPN IEHRII R LRI RS
2.3.5 M3IATITHVRIRIRae anrsfiwmasiduaiiliwtuau (Stochastic parameter)

A19IATITNVDIAIANS Llannsilmasianluniuau 3udunazdad1fenIsLaNGas

[
§ v A

AUADINTITLAZAINIAUN TAN1TIATILRVBIAIARS LLEJﬂﬁﬂH’]EULLUUWWi’]ﬁL@@i NU
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1. Anudieanisluasii (Variable demand)

1IaUsELiluNITUANKAIAUABINITLAE TN TNALITReld wazaunTasEyYNIs

wanuasAuReensiuwuuun@ 9ndsde (Reorder point : RP) a@nunsasulalaainnis

9

AMUATEAUNITIAUINIT (Service level : QL) WazAudonsiaday (D)
Reorder point = D + z0/L
Avuali Oy = ANJ8IUULIATFIUAIIUADINTS

Z = nuihvasridssuuanasgunduiusiuseaunisiv

Usnay
2. 92anailaingd (Variable lead time)

Yayminwu Ao azdesdearmthuiuwilasidimungan Wenisuanuasduwuu
Uni anduiazdemsunaninede (L) wazaleauuunsgIuresreaitl deaal

17ADIN15AIE WU @unsamuIlaaInaunIg

Prnandinsasalwmt = L+ Zo,

v L%

Anualy Z = IuueIadsauuinsgIunduiusAussAunsIiuInIs

3. ANMUABINISWALYIIANUN AR (Variable demand and lead time)

[%

n1sasendymsduuuiisnigwuuitaemuadinaanstuaiunsavinlaen wed
weadanYelunITIATIZAkarnIA1IaauNlnaAgItuAUTURSe Ao N1SITLUUTIaD4

anunIsinlenauRLaes relunisuaseula

o o

2.4 UIeNNeIVa9

v v a

nuddedrulnglifeadesiunisinwnunisndnlugnavnssuetueud Sndu

NUITYMNYINUNITINUHUNITHAATNNTIUAIIUADINITAUAIVRINATAIINTN waziuy

LYY

UATEMNYINVANYULNISHNARLUU Make to Order (MTO) 819U 91UI8VBIINANTTEY

AQuansse mamgaaﬂ 2554) wag Thomas Volling, Thomas S. Spengler (Thomas Vlling

Y

< v ! av o & =2 a aa
2011) Jusu unguuuulamauideaduillduns@in®in1sinaununisuanidanyugay
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HRINTAUANbULUUDY kazdldnuwrNISHNAAWUU Make to Stock (MTS) &aa1unsanule by

a ¥ v A

guannssuNsHanFuA1gUlan Uslaa NilAuENYUETAIALYABNIITNDUANDIAIINADINIT

v .:4

audiitinanidu sutunuddeves E. Teimoury, M. Modarres (E.Teimourya 2010)
iauemnuuuloneaeddud (s, Q lumsdmandud dalnaniilunmsiSendudid
anwazn1THANLIvBIlayaLUUBNdlmUULTYa (Exponential Distribution) kazi1uideves
AARA (P.Rungchawalnon  2011)  BeU3UU3IMsNauHUNSHEALASDsINSIAET ATy
Fosmsauidiliuvueu Tnefisuuuunmsuanuasteyauuuuni (Normal Distribution) Haus!
wilnuidevarsanuliamauladgmnisnausunsadaifaudeanisliuuey
fiosnsdudlunuifemdrtiuinamnsafnuasuuuulifunsuanuasuulauuuniald
i wuuidnlnuuidsavdouvuund wisidedauladgmnisnununisuaniifie

AoIn1sAuAZadin1suanuasiiasnsaivuaguuuulaliasluagnaivnssueueud
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3.1 AuANwsIUEULBUANAN Y

MATUANYINguYeudIueusuAYlanilsdalivatsUssinngesralesenis Loy

[

Uszinmeasvainguiudiurilafiavlsudnualngusniniieuiunnusens wilauuaneing

b4

Auludnuruinvesdudn delunisudnduausazsienisaylianuisainuinansaudunsaidy

Y a a A

auenfndniionawnuiulailiesnduiudazsienisaglininenslunisndailimilouiu
wu Tngau Reulvlunisnds ludu iTlidudrusiaiidnvauzilududivaiesions

(Multi-item)

3.2 sUnuunslviavastayauazaufiaInIsaud1vasgnan

ANANALLIIAIINABINITAUA AL TINUNT VAN U T UAULA D UVR I LA DY
dielilssnuaansanasunioningiu Adsnman uarussulumswandudnalm
Tnodnuaizdeyaninudeanisduivesgndilssnuldsuamsaudsoonifu 2 dau loua
AnuFesnsaudMedoutuaufesnisiudisefu fadnuazaudosnsaudriaes
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v

ddianuuaninslusivasdenvestoyandl
3.2.1 A21UARINITAUAITIELADU

anfnazudenudeansauAduamensalvesduiiusagsien1saimin 2 e

Ly [

ity uazludoutagiugndasudanudesnisidualssunanmsisendusunassianis

Y
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AnudesnsauA lufoutagduarliinisuiineasidunaiudenisauaarmunsne iy

lngfg AN vETaUARINABINITRNATIBLABU LAAIAINITINN 3.1

M3199 3.1 FIPENANUABINITAUAIYDIGNANT LGB

Product Group : ABC

UNSIAN 2558 NUATWUS 2558 funAw 2558
o U o U . U
YHUAFUAN , wHAFUAN , wllpduen ,
(Na®3) QLEN) (Na.3)
ABC 001 100 ABC 001 150 ABC 001 170
ABC 002 250 ABC 002 300 ABC 002 250
ABC 003 50 ABC 003 : ABC 003 50

19 3.1 1ssunAntudiueueuiiesnandanguaudn ABC fanun 3
51873 laun duA1 ABC 001, ABC 002 waz ABC 003 duseuluagiuduiiounnsiay
anfazudenUszananisiSendudvessazsensveaiiounnsiay dsldun dudisienis
ABC 001 971u3u 100 Ndipg AuA318115 ABC 002 §1171 250 Naod wagduA1318n1s ABC
003 313U 50 NABY LALAMNEINTAUANUADINITAUALARLITIINITAUAIRINUIVE 2 LhiBY
faly FeldiFeunuaiug uazifouiuiau Inefineasdeavowudasnioudsd Weununiius
#5197153UA1 ABC 001 113U 150 Ndod AUA1518N15 ABC 002 3113U 300 Naod way
Audnsens ABC 003 dvlifiennudesnisdudiluieut dauludouduney eenisAudi
ABC 001 31u3u 170 Naes duA1518015 ABC 002 §113U 250 Navs wazdum1518n15 ABC

003 1UIU 50 NADY
3.2.2 A21UADINISAUAISI8IUY

anfanansaudsensauALarIIudeInisiagldiinisivuatuivsedgegn
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9
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a
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wiazs1en1svgaedldieulelunisndaiiuanseiu regnsusulldsuudiiuilivnn ased

&Y
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! v o a v a « ) a o a o dll °
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Stamping Coating Assembly

Storage W/S, Wrs, W/S, Storage
R/M F/G

JUT 3.1 SNualraen SHARTUAIUEEUARIBENTIMUENTITUALNTEUIUNTHER

[

a a ! = [d &
5’1863LBEJWU’ENE‘IJLLUUﬂ’]iNﬂG]LLG]ﬁ%ﬁOWUQ']u Wunal

da1997ufl 1: Stamping USENaUmIgLAIBIans 3 A0 ML UNULSEIRADNULAY
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LLazaamwiazLﬂ%ﬁmﬁé’wmmﬁuﬁmmém (Batch) mmamamamﬂugﬂﬁ 32 \flesan
wilfad 1 Suansnsandntuauldvaretu Tnefusdfinsiasdud maunruingandnves
Fuauiidniedesdnsdsiivuinnsiinaonnsnandusn mi%u‘ﬁugﬂﬁﬁﬂﬂ%ﬂ%zéf@ﬂﬁﬁﬂUﬁu
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WANLNSATRALAEINULAZLATDITNSNITIUNISHAM Mo UL denalidnsIn1SHANYDY

LAIDIINTIINNAUL YINMAA I UNSHANFUAIADTUVDILAAL SN TAUANYINAULALLIATLUANS

WARINTU AT
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000
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T l @@
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T = 30.5 Min 17 0o 000
B 00 G0
R/M M/C, M/C, M/C,
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[d Y 1 [ a
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a01897ufl 2:  Coating 1WuanUNUSTLNOUMELATRITNITNTANAINITOIUNTS

HWadn (Capacity) ldd1ia Tnganuisasuanuainaaniusnindaaiansunudiuiudnanddl

o I3 a a A = = Yo aa = a a v
aﬂ‘l‘&mgLﬂuzﬁﬂmamlﬂmamﬂﬁﬂquqqum 2 VL@VIUVWN']U@@ﬂﬂJ']"U']ﬂﬁﬂ']ULL?ﬂ ﬂ']iﬁ\lama‘Uﬂ'ﬂ,u

a ¥ =

aniloud 2 szldfinnsimuadusilunisude wisiwuiilundnzdodidnvaziluyands
lngldiaanlunisudn (Production lead time) waazyandnviNiunnILIANTISWER (Lot size)
LazifunnIuInsIen1saua Wendmasalutunoulluindnazoonunduyandniil

a

W a o v a Y 1 )~ 1 A o a o
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3.3

M/C 1 M/C 2 M/C 3

Workstation 1 Workstation 2

Day0 ——>

Workstation 2

Day 1

Workstation 2 Workstation 3

JUN 3.3 nslvavesuauuumenswintuanioun 2

a o 4 o a a v < a | (% = =

N3N 3.3 Murualinanhlunseaadualuaaiaewn 2 wirdu 1 Ju deaandl
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Furuduaresniafesinsiiastuauatansunniusuasunusuauddn Tnedinaiade
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JUN 3.4 nslvavesiuauuuamenswintuanioun 3

a
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