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Abstract

At present, Thailand has a high export value of automobiles and automotive parts. This makes the
automotive industry one of the industries that play an important role in driving the country's economy. The
company used as a case study has been in the business of producing automotive parts for various companies in
Asia, Europe and America. The production process at Line R1-Row #1 produces the Silver Box, a non-screen car
stereo. This product provides entertainment in the car and has various facilitating functions such as GNSS (Global
Navigation Satellite System). It is a satellite navigation system providing coordinate information on the Earth's surface
by using electronic devices as receivers to calculate and display the position coordinates at the point where the
receiver is located. This research aims to improve production efficiency of the Silver Box product in case study.

From the study and survey of the production process of Silver Box at Line R1-Low#1, consisting of 2 main processes
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namely assembly process and inspection process, it was found that at the beginning of the production process, it

took more time than the standard time set. Therefore, we tried to find a way to reduce the startup time at the

assembly process in the beginning of the production process by using PDCA principle (Plan Do Check and Action).

It started with the study and time data collection before improvement. The data were then analyzed to determine

the main cause by using the fish-bone diagram together with the 3GEN principle. The Why-Why Analysis was applied

to find the actual cause and the way to improve. After improvement, it was found that the average startup loss

time during the beginning of the Silver Box production process was reduced from the original average time of 26.87

minutes to 17.15 minutes and the average productivity for the first hour was increased from 20 pieces per hour to

30 pieces per hour. This improvement allowed the factory to increase workpiece production at 320 pieces per

month, representing an increase in value of 1,760,000 baht per month.

Keywords: Production efficiency improvement, PDCA principle, Why-Why analysis, ECRS technique, 3GEN principle
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Figure 1 Silver Box Product

Chassis F-S

Figure 2 Sub-assembly parts of Silver Box product
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assembly processes (before improvement)
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Figure 4 Fish Bone diagram of startup loss time problem

nRaNTlaanenanya 3 auvguad 91y Why 2

F91N1TATIEMNOMIANNANUTTINATNIUUINIG

- M luduniadninegunsal Test master

Ufuusslaeldudnnas Why-Why Analysis [11] e V99 Assembly 1 ldivianzau

Teazdonvasnsieseinil - wmseinnsdennediivgunsalogyieain
auvafi 1 wineu Assembly 1 finsndeud Assembly 1 tAuld

TunmsviausnniAuly Why 3
Why 1 - luifinnsdannefiiiugunsalogrisann
- vlunidne Assembly 1 13 wdeudilu Assembly 1

nsvhauanniull - msrgwdnaudnisdnanediAvgunsaily
- INS1EALnIIRINegUNIal Test master Fuiaiilaivngay

¥99 Assembly 1 laitngay

34




a

NITINeIEnERsuazinalulag unnInerduauas vl UN 24 aduil 3 iweuiueneu-sunau 2565

wuaneusuUss 1

- dna19fivivgunsal Test master 993

Assembly 1 Tvg

a2 MWianlunisastufin Check sheet
ez Test master WY

Why 1

- ilulgiiainisasdufin Check sheet uag
Test master WU

- mseiifeyaiidesnsiaaounazasdudin
rouFuUfuRnuAsuiiaann

Why 2

v

- hludifeyanfemsiaasunazasiuiinneu

SuU RN

- insglu Assembly 1 Hia3eednsuinnin

v '
[ A

Fumoudu vlvreudrslfinalunisnsadaniodns
u denalviminausiosnsdeyaiifiomsaasulu Check
sheet viangadns Wy Alnih Aran wagida Number
Part LY udu 8nstanns Test master iuianssudill
g@ansnanaanla

wuaneusulse 2

- YSuiddsuaniziailunisujifanuves

wina Assembly 1 uazlviduiindeyalaniziaiesdngi

T

and 3 Funeunsdey/meeminen Grease 19
AU

Why 1

_ nluduneunisdymeenine Grease 14
LA

NSIENNIASI9EDUT UL Una U T
Grease WAanarsonuiildsndu

Why 2

~ irlunsnsaeaeuiusuiituneunisd
Grease afinnanseaudilisniu

- szninnudiosse GL thtunui 2 Fuly
%’dLLﬁzm’mﬁ@U Grease hazasUuiintu Check sheet ‘17?@ 2
Furmilhiadanou Swedhdurandunuiusndeld

uuImlsulge 3

- andunaUsERRENTRTIv@ U U L nTu

adluTunaUNTTILaTNEaALNEN Grease

35

a wva

2.2. msUsua (Do: D)
tuwamnenisuilyuiuugeildantasesnis
HUINAEIUNTUTUUT feilswanduasioluil
2.2.1. §annsiliiugunsal Test master w94
Assembly 1 Tosi
dnandynn 31nn15UHURURUULANYRS
WiNeu Assembly 1 #&39nivinAanssy 54 (e
az01m) Tu Line nantadaudminaufioy 1FuufdRny

[ o v

Tngduruusn nunudeaiuliieongunsal Test master

a

flogdnamas Line wAndaroudne lnasin Process vos
WiIN91U Assembly 1 ¢i9lu Figure 5

wuaneUulge Iiimanns ECRS a1 %ae
Tun1susudsenisvinau [12] Aedin1sdrguagining
Auniagunsailni (Rearange) s1uiuN1TUIANIS
\waoudl (Eliminate) defin1sdnedumisiiivgunsal
Test master 1121913104 9 Auntdneu Assembly 1 9
Tiannsindeufiveaniinaiuas uazansoudugunsal
wndainiosdinsildieasmnuazsnianiy

fogeadlu Figure 6

Process Assembly

Grease Grease Sheet
ard

wCH mcH2 : Black
CHAS

8 & @
Box

RACK PEE | Roller slide rail
e Free space

Figure 5 Storage of test master equipment at

Assembly 1 (before improvement)

Process Assembly
Name |—shest

ad | o
oy Py

Grease Grease —

Case

wewt wewz Sghiacing

—, M/C #5

@ o @7‘\hbnionM/(

-‘dlﬂflldg rail
Tools test

@ |

Master |

Figure 6 Storage of test master equipment at

Assembly 1 (after improvement)



9 & 9 9

NITINeIEnERsuazinalulag unnInerduauas vl UN 24 aduil 3 iweuiueneu-sunau 2565

2.2.2. msUFuwdsuianlunisufiaey
YBINUNU Assembly 1 Tvsi

an1ndaynn wilnauly Assembly 1 Aogld
118 n19890Un Check sheet Wag Test master 411
AulY v ldenanludunoutuay dawaldminau
Process finlulAnn1ssn0Y

wuaneUFuyse osanluduneuy Test
master laa@msoannatasls JednwanizauveIng
astiufindeyaly Check sheet Faannidamiinaiuynau
g5 Und 9N nsUTE YN (12818.00-8.051.)
wazvinAaNssy 5a (YAuazeIn 11a1 8.05-8.15 uw.) Tu
Line W frussudunasunavemidnay Assembly
1 Tyl TngisloUszautaadiadafiFunisndouu o
a8 (Fesuiinan 8.05 u) TaglidewhAanssy 5 a vl
WHNU Assembly 1 L?fmmlﬁﬁﬁyu LAZAIUTITOAALIAN
sonoevaaninenluduneudaluls Snidlunisasiuiin

Foyafliduiinemsdeyaiidnluvenasesdnsildau

@ o %4 =1 vV
fAagyhlianmnsaaniailugaiasls

2.2.3. andundUN1sAsIdauUiliswlu
aslutunaunSTILaTEanUnen Grease

dn1ndeun TuUnPUNISTY/ eBnU1en

Grease Tdhauu

wuan13U3uUTe andunounsTeneenIs
As19daUIILas Tnganniuntnudesse GL 113w
a2 Fulud/msaeaeuiingn Grease uazastuiinasly
Check sheet 1 2 Fusuliadaniou S99zt013ueuun
Sunushusneld fuiuSuimdnnis ECRS undaelunns
U5uUse lngn139dnenu (Eliminate) semseas Asly GL
vauastuusn fiethen Grease Tdmusasgiu Ald
wifnauhdunuinsnnduluneeaiing Grease eld

1ae taelifeese GL nsaapuLasana 2 Juau

2.3. TUNIUN15AFI9dY (Check: C)

ATIRADULALLIUS B UTIE UNaN o uLAEVIAINsUT UL

2.4. Yupaunsuilvdam (Action: A)

aunasmliumsuazdoiauanugitonsuiuus

36

3. HAN15I8UATIAUIIUNANITIVY
Annsaniinaunsyiuuseatenisusenay
WAsRALISneUATaY Line R1I-ROWHL (Tutdl9Lti oy

a

figuigu-nsngiau 2564) lagvinsanangaydeluyas
BudunssuruntanAnuansdtast Siver Box lufunounis
Usznau Tagdniivihnisuiulss Ae msujiRauves
wifna Assembly 1 9niuldifudoyavdanisusulss

(lupoudamau 2564) nanalandly Table 2

Table 2 Average startup loss times at each assembly

process (after improvement)

Startup loss time (after improvement)

Line: R1-ROWf1-Assy ~ Model Name: Silver Box

No. Process Progcess detail OPE Time (min.)
- Get the test master equipment 0.05
- Test master 3.96
—
- Keep the test master equipment 0.05
1 Assembly 1 - Record check sheet 1 372
—
- Cut PCB sheet (start the first joh) 1.16
- Drop and weigh grease 3.34
—
- Drop grease again 0.50
2 Assembly 2 - Assembly case RN-ER and paste name card 1 1.50
3 Assembly 3 - Vibration test 1 115
- Inspection and store 172
Total 3 1715

910 Table 2 Wud1 ndsNsUFUUTLeaniIan
gyvdsludiaiuduvesnssviunisndaluduneunis
Usenau fen1saniainislunuiadosiio Test master
mMsUduAsunavhay msanfanssunistiufin uazan
FunounIT0ARENIIATINADUNLYTBINENIL Assembly
1 a9 daavilinanluiiadudunssuiunisnanadends
Ufuugeanaadu 17.15 wait deldanlusaaiudu
nIgUILNSHAREBaINALIMLAsTILTINAl s TURY
15 25 wnil

MnmsUiuURnuieannagydsludiaiudu
Y9458 UIUNTWAANEA S Silver Box Tudunounis
Usgnauraantnaiu Assembly 1 Yeyaasunanauunay
wian1sUTuUse dauansly Table 3

1ndayalu Table 3 nargudsluginsudu
nszUILMINARRAsioulardsUIuUTs fio 26.87 undl
waz 17.15 wifinud1du awnsaanaaasla 9.72 wii
Andusesaz 36.17 Tudiudnsinisndn Silver Box Tu
Hlususnreanisinuiedenounasndsnsuiuig fe
20 Fusiela uag 30 Fudedaluenudiiy aunsauiu

Fasnsuanadeludiluswsnlodu 10 Fudedalug An



a
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Wudesay 50 damaviliAuszanininnisndnade
Wuduaindesas 44.64 1ufenas 54.56 Feinlnng
Tssnuanunsandntuauld Wutuede 320 Juiieu
(Silver Box 5701 5,500 U/ 31) ﬁmﬂu;ﬁaﬂ'ﬁﬁﬁuﬁu%
1,760,000 UW/ifioU

Table 3 Summary of data before and after improvement

Data before after different
Improvement  Improvement
1. The average startup loss time (min.) 26.87 17.15 9.72
2. The average production rate in 20 30 10

the first hour (pes./hour)

3. Productivity in the first hour (%) 4a.44 54.54 10.10

agUnandanisuuusaitoannagaideluras
Bufuvesnszurunisnanluduneunisusznou Ie
UsvgnAnann1s ECRS nsiesuntinnaaiecile
Test master wavadanisiadeuil (A4 R waze) vinlvan
nawazannsiulunduaiesile saufinsuiudsy
LAY MsanianssunsTuin uazantuneunnsTe
ADEN1IATINABUIILVDINT AU Assembly 1 a9 Falu
nssudunsuiudgsluduneugsndan Lifialddnela 4
Aty warannisuiuusany deaiiliaanluda
FufunsruunHanade vawuugenaan sy
Smsnsnanasluialuausnldidu 10 Jusedalug il
malssnuannsorantueuld iutueds 320 Twiieu
ﬁmlﬂu;&aﬁhﬁlﬂuﬁuﬁa 1,760,000 v/ARou deilaanu

AuATluN ALY

4. unagy

annsAnuideluadsdl azfunsusuuyenis
vauiieanangydslugissudunszuiunisudn
Silver Box taw1g Line R1-Row#1 iy dadulunas
Usudgsaduioly msvinisnuluatonissdndu 9 lu
Tsseu illioanagauuailunszuiunsidauaziia

Uszansnwnnsuadnlvnunialseaanusald

5. inAnssuusznna
ALLEITBYRYBUAM HUTMNSUAZIWNTIN A 9
vadlsanunsalfnudlede Mlvianusuiisuaslviniy
% v A4 9o o aw g &
aynzilumaiudeyaiielddmsunisidelundsll way
VOUVOUARAMLIMINTINANEART UINedeguasvsll Al

msaduauudsing 4 Tumsinideaudusagadiaed
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