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Abstract

The aim of this study is to improve plant layout and manufacturing process for more ordering
of LED bulb light factory by using ECRS technique for eliminating the non-value-added activities,
such as the bottleneck process, time delay, unnecessary motion and the long-range material
handling problem. The study started with the analysis of demand and LED bulb light factory
problems for the systematic layout planning (SLP). Then, collected data of each workstation such
as the cycle time and takt time for the assembly line balancing were performed. After that, this
research had designed the process, solving the problem by applying industrial engineering tools,
and engineering economic analysis. The results of plant layout improvement showed that, the
range of material handling is decreased by 622 second or 40.17 %, and the cycle time of material
handling is decreased 620 second or 49.60 %. From the improvement of production process, there
found that can increase average productivity by about 717 pieces/month for 1,683 pieces/month.
The production capacity is increased to 2,400 pieces/month for 1,600 pieces/month. The
investment cost of 3,892,240 baht and the return of investment rate is 41.63 % with 2.4 months

payback period.

Keywords: productivity; line balancing; systematic layout planning
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dnsudounuluaislsznouny wazases
Taawalniihvesanenisusenauau ﬁaguﬁ 7%
(3) MsUfuUgsanuiiuazany
nsuanliuiianuseidosnisndoudessuing
@019n1591197U ﬁqg‘uﬁ 76
(@) Hnousunidninuay196e
o Lﬁaiﬁwﬁmmamﬁaﬂﬁﬁ’amummLaﬂmi
1AsgIu TnvenanstuneunIsUR TR LI
azldunuiielfidunnsgunmsujoRaudigndes
2.4.2 msUsulsenssuiunsuseney

ulagly RPW
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Sunddeyaseunianlun1sngn
293U 08T UNTTUIUNITHEANUTHURHUN N

ANUANITUSAIMUNDUNAY (precedence diagram)

P

AegUA

O-
0¥

e°
o

JUN 8 ununmaNuduTuSauneunaaraIns

NS

LHUAINANUFURUSARUA BUNE
YDIN1INAR (precedence diagram) U111%1AN
GT”ILLMﬂQﬁWﬁﬂ (ranked positional weight, RPW)
YosurazaugoalunsyUIUNISHAR FIR1519T 2
Imamﬁamﬁwmmmgmmmmumwfu 9 191
h”m'wna']mmsgmﬁuaﬂmmmﬁgwmﬁmmé’ﬂu
YYVBIUUIGNATVBINIANA U 19U RPW12 =
267+ 1.00 + 227 =594

wasanla ALY s wmiln
(RPW) vadlsazugaslunszuiun1sudn Yiun
Faadnuiuminiminuessudesainunnld
witfes ntuimuaaaninisviaulaglaliseu
1981190 EAR (cycle time) VDILAAZINTULDELAY
SOUAIAUGBINTS (takt time) Famnsnedi 3

Lﬁ'aﬁ’mauqamsmﬁmaamzmu
UseNaudnu (assembly line) wandaitayasnyil
AR ULNUANANMUFUNUSANAUNDUNA 1D
"58AR (precedence diagram) Wi odAUAI5BY
Lalun1suan (cycle time) wagnnuaanning

M fagun 9
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A19797 2 ANELULUNU NN YR ILAaTIUERY RPW

Element No. Element Description Te (Min) | RPW
1 Diode bridge wire to cable bush 1.00 17.13
2 O-ring to aluminium CASE-A 0.40 20.93
3 Assembly O-ring to cable wire and cover cable 2.37 16.13
4 Assembly diode bridge wire to wire gound 1.43 15.19
5 Affix screw cover to aluminium body CASE-B 1.67 17.43
6 Assembly aluminium body to case-A and bridge wire cable 1.67 13.76
7 Assembly aluminium body CASE-A to LED plate 3.67 15.76
8 Assembly arm and support plate to CASE-A 1.84 12.09
9 O-ring to CASE-B and affix cover 1.35 10.25
10 Assembly CASE-B to arm 2.13 8.07
11 O-ring to LED aluminium plate 0.83 6.77
12 Wire cable and affix LED light to LED aluminium plate 2.67 5.94
13 Middle inspection 1.00 3.27
14 Assembly lens to LED aluminium plate 2.27 2.27

Total 2ZTe 24.3

f15719% 3 ﬁﬂWﬁﬂ’1i‘ﬁ’N’mﬂllQﬁ‘U@x‘iﬂi&ﬁ‘U’J‘Uﬂ’]ﬁ‘Uﬁ%ﬂaUﬂ’m

Station | Element No. Element Description Te (Min) | XTe | Takt time
2 O-ring to aluminium CASE-A 0.40
1 il Assembly diode bridge wire to wire gound 1.43 3.50
5 Affix screw cover to aluminium body CASE-B 1.67
1 Diode bridge wire to cable bush 1.00
? 3 Assembly O-ring to cable wire and cover cable 2.37 >3
6 Assembly aluminium body to case-A and bridge wire cable | 1.67
’ 8 Assembly arm and support plate to CASE-A 1.84 >
a4 7 Assembly aluminium body CASE-A to LED plate 2.00 2.00 3.52
5 7.1 Assembly LED plate 1.67 1.67
¢ 9 O-ring to CASE-B and affix cover 1.35 348
10 Assembly CASE-B to arm 213
11 O-ring to LED aluminium plate 0.83
! 12 Wire cable and affix LED light to LED aluminium plate 2.67 >0
13 Middle inspection 1.00
8 3.27
14 Assembly lens to LED aluminium plate 2.27
Total 2Te 4.30
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HETUT 1
AT 3
° :
° N ?-1
AOTUT 2 o d
HETUR 4 HETUN 5

fETUR &
10
12 13 14
11 .
Saud &
gamd 7

JUN 9 wnunmANuduiusawiUnounaveINTIHER

HANTINHUAANTEUIUNITHAALUY
A mdndunds (RPW) drunaA1ulIumien
UsgdnSananenisuiin uarmAINIINITELEe

o o
ﬂ'ﬁﬁll@!a ANAUNITN 4
nlc-Twce

(4)
. nlc
e d A9 AINSAYELNITANAR; n AD T1UI
anfay; Te Ao T0UNAIAINNABINITVBIGNAT;
Twe Ag SaULIAINISHANTIY
2.5 NMSANUIUNEANINNITHER
ANUIUDATINITHA AT LA LT UN1BNRS

TgFunsuiuuse deaunsi 5
Da

L Rr=Sosm

1o Rp AD 9RTINTHNARND

(5)
97la9 (units/hr); Da
Ao Usunaumnumesn1suandunined (units/yr); S
Ao uIUNERodUn1Y (shift/week); H Ao

Sruaudlusdony (hr/shift)

3. NANSALEIUGY
3.1 HANTDNLUUNILIINIUVDINTSUIY

ASHER
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HAN1T0NLUUKILIIUAINNENNTT
N1998NLUUINNHILT99 WO 19858 UU (systematic
layout planning, SLP) lngededeyaseauninu
WUSVDIVDIUAAZUNUN ANUITOANTEHENILAY

'
o [ =

0 PNMNITIN

q

FOUNAINTVUEN 4 unsuiulse
Aalsanulng
3.2 wansuFulInszurunsianInzia
wan1UulTInTzUIuNITAnng i
(soldering) laalanann1s ECRS @1u1508a50U
1ANIIHENTI (cycle time) Tuynaniiniswée
aslé 440 Junit Aauiu 48.89 % Fedundesay
Wiguiguiunansuanneuuulse uenIni
Hrannsaifianandaseideutu 800 Tu/ieu uay
Shsmdnnmmakaniutudu 96.00 % Fna
fi5
3.3 nan1susuusenszuunIsUsEnau
Ny
HAN15UTUUIINTEUIuYITENRUINY
(assembly line) Ineldnann1s ECRS uazn1sdn

amﬁaﬂixmumiwa“mmmsﬁu"mﬂ’ﬂﬁumﬂn
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(ranked positional weight) WU1@1U1508ATBY
12AINTTHEAR (cycle time) a3 60 % LazdnINEN

AMNANSHAMAUTURINLABUAY 1,650 TU/LhoU

dl L) =) ] 1 v [
A19199 4 NSLUSHUTIBUITEE NTUAINDULAE NAIUTUUT

Wy 2,400 Fu/siou UseENSAnnsHanLn LT
v 86.54 % arunsaasntinauals 2 A wazan

a01finsvinauadle 2 @il Aamns1en 6

Hals99nu
JadailSeuiiigu . - - -
NOUNITUIUUTY | waansdsudss | amas | anas (%)
nsiSEUMgUSEEENUUaTian (Wns) 1,648 986 662 40.17
nswigumgunaINseudsian Guii) 1,250 630 620 49.60
A5197 5 Han1sUsuUTeNsEUILnstnndng i
TgazLdYn neumsusulse | ndannsuuly AR
FOULIAINITHANTI (cycle time) und) 900 460 440
FOULIAIAIUABINTT (task time) (FuIT) 211.20 211.20 -
TINUNINUY (A1) 5 5 -
UsEANINNHANNINNITNER (%) 68.18 83.33 15.15
FATIWARNNINNIINGS (%) 64.00 96.00 32.00
nanaAsTlareiteou @) 16,00 2,400 800
S1AHARTU (UN) 7,800 7,800 -
yaAwWaAnneisI (VM) 12,480,000 18,720,000 | 6,240,000
M5t 6 MsUsuUsansEUIUNSUTENRUNU
TYavLaUn Aaumsuiulse | waennsuiudss WM
FOULIAINITHER (cycle time) ul) 2040 1458 582
FOULIAIAUADINTT (takt time) (i) 211.20 211.20 211.20
TINUNUNIU (A1) 10 8 2
UENTENU 10 8 2
UsganSnmnisnda (%) 63.75 86.54 22.79
NawART lereLie (1) 1650 2400 750
FIAHANSUI (UN) 7,800 7,800 7,800
yarwanfuaism (Um) 12,870,000 18,720,000 5,850,000
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3.4 NAYRINAANNANENAINITUTUUTS
Ha2INNTUTUUTINTEUIUNITHERN WUIAINT9D
Wingnsnmn1sndnase lnemsivdeya 3 ey

nauLaEnds Fenounsusulselinandnaiese

WauUszaa 1,683 40/iiou kazndinisusuls
nandalad osiolfouysvunn 2,433 Ya/lhou
NIINNVRIHANTARALLNNTY 717 Ya/iRou A

A5 7

M990 7 MaUTeuiisudeyanisianneunaznaauiuuss

TR L Sanmsudndiliads ()
naunsusulse ndaNsUTuUR U U HAR
WaARAEY 2559 nUATUS 2560 1650 2400 650
SUIAN 2559 HuAw 2560 1700 2400 700
ung1AU 2560 WW8U 2560 1700 2500 800

AedY/ ey 1683 2433 717

4. ayunan1saiiuey
N1999NLUUNIlT99IUDY 19T S8 UU
(systematic layout planning, SLP) @1115086
srznansvudnetanle 662 was Andu 40.17
% wazseunailumsvuinetunuanas 620 3uni
Amdu 49.60 % dmsunisusulssludiuaes
NILUIUNTHEN NaN1TUTUUTINTEUIUNITUANT
melagldndnnis ECRS wuiausoansausian
57UN5HaAR (cycle time) anasly 440 Jui wag
Uszavsnmmwwannwnsnantudu 83.33 % §ns
HAMNNNSHARTILT UL AL 1,600 Fu/fou
vy 2,400 Fu/feou A13UTUUTINTEUIUNIS
Usgnounulagldnannis ECRS uagn13inauns
nszurunsHa laeld Ln sl e
(ranked positional weight) Wu11@111508758Y
LA15INSHER (cycle time) asla 582 Jundl uay
SMIINARNINANTHEALR 1T LA LA BUAY 1,650
FuAReu aansofufdamsaandy 2,400 u/

Wou L uUsEaNS annann1nnsuanandu
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86.54 % a1130aANLNUAY 2 AU Uazanaadl
nsvieuasled 2 a1l wadi ldainnsuiuuse
NTLUIUNIHAN WUTIANTLRNSNTININANS
HAn933 Inan1sifiudoya 3 Weudeunsusuusad
HaNAARATRBITaUUSYA 1,683 YA/LFOU YR
nsUSuUsiinandnied foifouUssann 2,433
y/Adou iuSnnwTsHaRAMAIRNTY 717
YA/LAOU TEHLLIAINITAUNY 2.4 LADU N30 2
Weu 12 Ju nausylevdansannisanduau
1,620,340 Un/¥ Fadun1seenuUULazUTy

ASYUIUNISNARVDINITIIYASIUFIUTDTBSUNY
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