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WASTE REDUCTION BY LEAN
SIX SIGMA APPROACH IN

MICRO CABLE
MANUFACTURING

ABSTRACT

From the case study micro cable manufacturing found the low productivity and
high cost problem Therefore The objective of this research is to reduce waste
in micro cable manufacturing by Lean Six-Sigma approach. The five step of six
sigma in this research including defining phase, measurement phase, analysis
phase, improvement phase,and control phase respectively. This research
studied of the production process in details to find out waste in micro cable
manufacturing process. Measurement phase by Value stream mapping to
identify non-value added activity for improvement. Analysis seven waste in
the process were identified and the suggested improvement action were
implemented. by new process layout design and measurement by Value
stream mapping after improvement,the jig transportation U-shape Moreover,
Design of Experiment (DOE) was conduct to reduce defect of short circuit
problem. Lastly, the new process was controlled by standard of practice and it
monitor and control operator.

The improvement result has shown a trend of productivity improvement, that is
from 15 piece per manhour to 24 piece per manhour or by 37.5% And also
production cost is reduced from 48.25 baht per piece to 42.54 baht per piece
or by 11.83%

KEYWORDS

lean six sigma, micro cable manufacturing, value stream mapping, seven
waste.
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Processing description GDN(EVaSr‘;Ee)mng DND s:r;ggermg GNEZBB;:;Sung GND(BBa-rS‘sS\Ec;ermg
Cycle time (sec/pc) 64 6.6 62 7.05
Task time (sec/pc) 73 73 73 73
No. of Operator 2 |:> T |:> 2 |:> T
Store No. of Machine 0 1 0 1
Working (sec/day) 27000 27000 27000 27000
Target (pcs/day) 3700 3700 3700 3700
Activity type.
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[ 6.4 6.6 6.2 7.05

Processing description | "0SL0" ST & Conductor & GRD Bar oo Conductor seting
Cycle time (sec/pc) 7.0 63 73 6.3
Task time (sec/pc) 73 73 73 73
No. of Operator 1 1 1 1
No. of Machine 0 |:> 0 0 1
Working (sec/day) 27000 27000 27000 27000
Target (pcs/day) 3700 3700 3700 3700

Activity type
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Processing description Connector soldering Re-Soldering Attach tape Shell insert
Cycle time (sec/pc) 7.1 6.6 6.6 6.3
Task time (sec/pc) 73 7.3 73 73

No. of Operator 2 1 1 1

No. of Machine 2 0 0 1

Target (pcs/day) 3700 3700 3700 3700
Activity type
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Processing description Shell Soldering Shell Re-Soldering Cable cleaning AE?i:’:QZi&
Cycle time (sec/pc) 70 68 72 73
Task time (sec/pc) 73 73 73 73
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No. of Machine 2 0 0 1
Working (sec/day) 27000 27000 27000 27000
Target (pcs/day) 3700 3700 3700 3700
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No. of Machine 2 0 Outgoing |:> Customer
Working (sec/day) 27000 27000
Target (pcs/day) 3700 3700
Activity type
[ 7.0 | [ 6.8
Cycle time (sec/pc) 7.3
Task time (sec/pc) 7.3
No. of Operator 33
No. of Machine 6
Working (sec/day) 27000
Capacity (pcs/day) 3700
Productivity (Pcs/Mhr) 15
Value activity 14
Non — value activity 4
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3.4

¥
L%

Tunaunslsalganntuiloym

{vne anvei 1 wuwananisuila

=

mmgﬂﬁ' 4 memmr;mir?ﬁﬁﬁmﬁmm:ﬁﬂmmﬁm@ﬂ%mﬂi:ﬂ:mimmmea“ﬂmfaqﬂqgm 1
uemlininisszananasiaisnisuilatiyu lnaaziinisuiiladywlu 4 daunanae

" A199RNLULNIELIUNNINGS

" msanaugruilanandusasedeilisnulasudnnis 5 4

" saudeiisuinTuay Jig) TunszuauNINER

" nsandaunwsesaasnisiiailoymn Short circuit TuNgUAUNNINAR

3.41 msafanLLuunszmumsNﬁmﬁﬁumﬂuammmu

(Flow Based Production)

!
o a = v

a a9 | a Ao a @ A o v
mim@ﬁmLuumﬂm"ﬂmmmﬂuumﬂmmmmmmizuumw@mLL‘}Juau LL@:L']Jumwmmwﬂu

o

Lﬁmﬁuﬁﬂumimamﬂummﬁﬂj WAZNNT ST ULANTIY (Kanban System) [14] LATWANN13284

ECRS [12] Teuananagiln 5

' '
= o a
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Processing description | MouIaon i1 & B Shpear RE Soldeing

Cycle time (sec/pc) 6.4 6.6 6.2 63
Task time (sec/pc) 73 6.75 6.75 6.75

No. of Operator 2 6 2 2

Store No. of Machine 0 0 0 1
Working (sec/day) 27000 27000 27000 27000
Target (pcs/day) 4000 |:> 4000 |:> 4000 |:> 4000

Activity type

=

Shell

Processing description Tape Attach Shell Assembly Shell Soldering RE-Soldering
Cycle time (sec/pc) 6.2 6.5 62 6.1
Task time (sec/pc) 6.75 6.75 6.75 6.75

No. of Operator 2 2 2 1
No. of Machine 0 0 1 [
Working (sec/day) 27000 |:> 27000 |:> 27000 |:> 27000
Target (pes/day) 4000 4000 4000 4000

Activity type

7.0 63 73 L [ e ]

E

Processngdesrpion | gepre e Fna pepecion g
Cycle time (sec/pc) 6.3 5.9 6.3
Task time (sec/pc) 6.75 6.75 6.75
No. of Operator 2 1 1
No. of Machine 0 0 0 i
Working (sec/day) 27000 :> 27000 :> 27000 :> OUtgo I ng
Target (pcs/day) 4000 4000 4000
Activity type
e I i s
u
Cydle tme (5e3/p0) o6 HNURALINAIAT (Value
Task time (sec/pc) 6.75 Customer Sirei Map) 289
No. of Operator 22
No. of Machine 4 NITUIUNITHUARAE
Working (sec/day) 27000
a o |
Capacity (pcs/day) 4000 LALLAARIALAN LL‘LI‘LIIT/?N
Productivity (Pcs/Mhr) 24
Value activity 9
Non — value activity 2

3.4.2 maanAnugyilaranduiasaasiilidnilulaanannis 5 «

= ' a v oAy o o A o e o & o _a diy
mnwmmmﬁrymm”m@p;Lﬂmmﬂzﬁummmmw”l,mm,ﬂummm@mmm g aniudnnay 1l

q

|
A

FEMINNITUIUNIINER M LA unnIeanAL AwiunsdiudgessuumauANAUAIAIAAY e

anANgrylatanAuAnaepdin ey seinlaanisinuusdasszaznaldluniadn-ane

a

ARy waEdniiuineuaraaaauLaasui uANsidn-ae 4nTHNsAAN s BN MR AL

Q

Trannsldnisacumusoaanani (Visual control) uazdn1sinuanng 5 a.xndaalunisdnnig

I = Ay & A s v
ﬁqqllLﬂuﬁ‘zlﬂ_liﬁ_lL?ﬂU?@ﬂﬁlﬂQWum@ﬁLﬂUﬁQﬂ

3.4.3 NNTUUEIAINLEATUIU (jig) TUNTTLIUNITHAR

v o

INN2ABNLLLNTELIUNNTHAR Wit nnainERae IERN199mBausgnn Tnmnansieanszey

al

n13deaUEnTIeK (Jig) Iaenidnanuazdefaaudatuanuidutenandeainsnanszasn138s

'
=
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3.4.4 nMsandaUNNsaIIaINIgAALloum Short circuit TunszuIUnIg
WA
%umumiﬂﬁ*uﬂgqiﬁﬁﬁmeqwf]mi@@ﬂLmumi‘wmmL?ﬂ\umlﬂmﬁ‘m [15] Ehidansmaaeeiial

UsrAnsnIngegarantanuIusasiiadatinnmasewiniy 4 tadauazanuiussAuaesusiay

T1ade 2 F93viuae9tas Azt Uan1NNNINII WA ATL LN L LA UM INARAILE A 1A 319

o
n2
o B szAL1nafady .
yanen IECH - g
A1 g
A AU RTBINNTANITULDILATD 270 290 °C
p "
PRI LRNWEEXIEGN 8 10 Sec
c TLALAINEITDY Heater tip 10 1 mm
D Hannrenzion i lunsdesam 0.05 0.1 mm

Tun1meaadil azninimeaasdi lunsAaznimmaaassantiseyingu 2 asalnenisaanuuunng

noaaadlna L lsunsun 9adia Minitab Tuniseanuuunismasesiudniufiesagnielsitenlan

o

&1Aty ABNID(0,67) FanunadaNeula 3 dsznng Ae fayaduuuuduuazinisnszarauuuing
P ~ @ a > P~ = ' ! = ° = -
dayalnnnilugasereiu wAZRANNED TN NTRIANANN KLU UAR UNAzN IR AT LAY

= v & o A
@?ﬂﬂi@ﬂ’]‘i'ﬂﬂ@ﬂﬁ AINNITAANLLLNNINARAILNNNALTA NWQJW?Q@?HN@\I@Q’W}\? 4 {laqape

o

@qmw@]ﬁﬂﬂﬂﬂ’]ﬂ‘dﬂ’m\l\‘i’]u"ﬂﬂdLﬂdﬁ‘@\‘i L"J@’]IHT]’W?L%@NQ’]HT@\?LF]?‘@Q imumm@‘meeater LA

a '

1Burasaeanzian g lun@ananu Wu dadauan (Main Effect) ANaNNanani1siinuadtds

|
o o = o

aeeliludAty 1asaniis 4ifaduiiaAn P-Valuetinaindn 0.05 uazll 3 flafudsnadunsiaen

(Interaction) slaruetndid1AnHeasaNdA P-Value Hiaandn 0.05 Auanslugli 5 funa

a

o am o Aa e o o
AURTNILNUBNTATENUNAFD AL TNDLAUDY ALAANFIILN 5

a
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Fain Fifects Plot for Daefoot
Liata Paaines

Interaction Plor for Defect
Data Means

apn

gl 6

LARNEANANYRaTIAER

| o

=
Nuasasaulnalaned

1B9AE LT NNEUAT

T = ¥
LS R Y

= o da .
REERE NIRRT

FullInaLanesaaids

ANNNANIINAAINN LNV AUTN N ZANUBI LA AL TIANE TILAAIAIA 19N A9 332AUTN
winnzanaeaniaziadeialiNauIuiia unnIaaiiAaInnN1g Short circuit IBINITHNARANE

widasundniiaangn

e : M990 3

: : Ced
AU RUBINTTRNITULDILATE ANINTUAAITEALT

AN TN TN UTRUATE winzaNeusiazlady

Lield e uau
TTALIANNGITDY Heater
faunnsevrasdane

Bunnureanzing M lun1adanany

a =3 v dl
SALLATUIALANUALNE R

k%4
("4 =\

3.5 mumaum%‘muquminam
TuduneutazdniinIngIunImIeIuaInef liannmaseuazinsfinnnliiniingu
o u’/l d‘l 1 v 'S 1 v b4 1@ a
UAINNIRTg I iedeeliesAnsananugalanresnisldauldlliindss@naninag
[14] TnefAdelin1iunistiudsdsnimineuninggny wazivuaniiiaduiuinte Uy
WiInau (Job Description) Afataning ﬁmi@“ﬁmﬂlﬁwﬁmmnnﬂu”l,é'l,%%mmﬁu LAZLARS

o a ac 3 dl % Y v v IS IS
mﬂﬁmmﬁmimmumﬂmm”lfamuummmumunﬂammﬁu
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V. #5UuaUIaE

aannsdszena lunaniedu Sndanuiieannanngoyidanlunszuaunisuananamdatuinan @9
widuneusaniu 5 duneu aannisaiiinanunanisiaainiannsoanilesidusinvngoiaves

. = 9 o =
WAz Nanas lETILaAeAIRNTNeT 4

e 4 " L. fau waans | wefidusms
ARLNEARANNELLAN “NUEIR . . )
N Ufuilge | dfuilgs wlaauuilas
FAUAIMNITNAR AuNseTu 122.05 69 43.46%
NANIRARE AUFaTY - - -
FLELNINITURFITUE AT AT 15 0 100%
PAALRUANANARS U 2 1 50%
ANUIUATIINNTATIAADLITUINY AT 2 1 50%
M15199 4 - -
e . nspaaulai i zas Tumen 33 10 69.69%
RER NG NIRRT AT
ANg LA URaLEAY -
Y ileyu1n Short circuit %TNUIAL 0.11% 0.03% 72.72%
F1EN1INAAAS

v

! a = & ] a = v Aol A
ﬂﬁ;ﬂﬁ\l@qqﬂﬂqﬁ‘ﬂﬂV’]"J']N@JQ_JLﬂ@qiuﬂﬁ‘zuquﬂqﬁ‘m@ﬁlﬂqﬂLﬁL']_lZ\]"lluqmLZ\]ﬂ NWLIN ﬂqiN@mNLLuQIuNWWmuﬂ@

NANARAIN 15 TupaT9 lHaN1IN9BIa9nsina I uuiaan 1 24 FusadaTian199 19 Waa9nina Wi

v
a o o

pw Aniilu 37.5% Bnviadadenani liifuunisansentiaaanasann 48.25 umnsiadu i 42.54 1

v
a

siadu ARl 11.83%
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