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lliJﬁ]TL‘].]usluﬂTﬁ‘Vﬂ\‘iTHI@‘(’JﬂWiTﬂﬁuﬁﬂllﬁgﬁ\‘]ﬂ']ﬂ13Jﬂ'11’i’3‘1J\ﬂHHUL“D’H ﬂ13ﬁﬂﬂ3$§’ﬂ‘ﬂﬂﬂul‘fh
1 £ [ A 1o & 3 o 1 o 9 o 1 9 1 Y A o
Iy %Q@WﬂlﬂuQWUﬂklN%TLﬂu L'i?fﬂﬂﬁ\'iﬂﬁﬂ'lll31%11Nﬂﬂﬁﬂﬂﬂi$ﬂﬁﬁﬂf)ulﬂﬂlﬁi]ﬂnJﬂWﬁf)‘U
o & &y 1 o S MY 1Yy 1A o g g " =
l,mmmmmlﬂuﬂ”lummmﬂmmuu"lmmaﬂuumﬂﬁlumsmmuuuqﬂuﬁmauﬂumuﬂ
Y
annsodanela
C Ao mii:mmi‘ﬁmuw?mmé@m%’ﬁfaaﬁu (Combine operation or element) I1UUN
a Yy 9 @ Y v v o = [
“Ifl.!ﬂﬁ"liJ"liﬂi'J?JﬂﬂﬂfJﬂﬂuvlﬂ L%Uﬂ"liﬁ]ﬂlﬂﬂllagﬁﬂ"liuﬂ’ﬂTH'JHlITJGluL'JfﬂLﬂﬂ’JﬂH
4 v H
R Ao anutuaeun sl (Rearrange the sequence of operation) Houdaaui
1o & A ng ) Y 9 = v o w o 09/1 '
]111ﬁ]WL‘IJHﬂiﬂiflll‘ﬂi!ﬂ?i‘ﬂ"lﬂ?l!ua?@ﬁ]ﬁ]%@]i’NNﬂTﬁﬂﬂaWﬂ‘]Jﬂ"ﬁVlN"luuuGlﬁiJ
A o Ao & v & . . . a Ao & o
S Ao NI ntu e (Simplify the necessary operation) wasanaunsulum
a Y o Y dgl 1 ] 9 Jd
i]iﬂwvmmllmmmu AANITEITU aALIAT aAITHYDYAN LBU ﬂ'lif"fi'l\‘l@lﬂﬂimalﬂﬂeluﬂ'li

o d‘ as o
MU WaguIsmsieau

2.9 uNUHAAU-IN3099n5 (Man-Machine Chart)
uHuginU-n3eITNIHARIDIANUFUTUT VRIS ThOUYDIALIEzIATIINS Tunils
59N (Cycle Time) Yoyai Idvnumugiaunazinsesdnsamsaiunaadulaly
1 ] k4
nmssanisuazuevrIglTnanuimnzanliunauauieannaliiwesnnunay
A v o Y o dd?l a A o A o
in3ensih ldaugalursesmsiaudiusazsz@ansnmmshinuvesaunazinioadins
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1 Y
MINNUVDIAULALIATOIINTNNTAIUUAIDATAA]
o . . < A A A [ o A o Y
1) 1a1197U (Productive Time) 11a1NAUKHIToIAT099nIR1UNR 1A
INANANAR
1 . < A o 3 A [ < A '
2) 11N (dle Time) (Hunaingaiinununiosinsuazawilunaii i
INAQTU
o Y A . . . 1< A o
3) AIMITUINUNDDNINIATOY (Loading/Unloading Time) Wurnanu
Y ¥ Y 1
FUNUDONDINATOITNTUAZINFUNUAITINUAVIATDIINT
o 4

AN NIAULAZIATOIINTYDINITAIVANIATOIVNTFILAAIANNAUWNUS

FEUAINAUMNNULAZIATEI9NT TUKTTIToUMTIINUAULTAININ 2.4

MAN-MACHINE CHART (1 OPR - 2 MACHINE ) Alt#1

SUMMARY AT [VZ=E7EY [NZ=73) CHARTED BY / DATE
TInE %% TIVE | oo TivE | 96 | |Miss Luek T &

WORKING 16 80% 16| 80% 16| 8096 OPERATION

Baking
TDLE @ 2096 a[ 209 a[ =o%% CHART BEGINS

8.00 AM

CHART ENDS
PRESENT [ ] PROPOSED

Sperator Time Machine # 1 Time Machine # 2 Time

= Load To M/C # 1 2 = Be Loaded = dle =
= a — = =
— Load To M/C # 2 6 — — Be Loaded —
= 8 = Runnin =] =] —
— idie 10 — 10 — T # 1 —
— 12 — 12 — Runnin a —
= Unlocad From m/c # 1 1a = Be Unloaded 14 = =
— 16 — 16 = —
= Unlocad From m/c # 2 s — dle s = Be Unloaded =
= 20 — 20 — Ao =
= — = A~ =
= Load To M/C # 1 22 — Be Loaded — die =
= 24 = =] =
— Load To M/C # 2 26 — = Be Loaded =
— 28 — Runnin g —] —
— Idie 30 e 10 — T # 2 —
— 32 — 1z = Runnin <] —
— Unload From M/C # 1 34 —] Be Unloaded 1a = —
= 36 — 1e = =
= Unload From Mm/c # 2 38 = Idie s = Be Unloaded —
— ao — 20 =1 h —
— az — az = —

AN 2.4 LHUYUAULAZIAG 099N
2.10 uHU 3O 18-31991 (Left-hand/Right-hand Chart)
aA 9 A I Aadq ¥ A [ o Aq YA 3 o
urunddede-ovndunnuginldhinedunamsirounldlodundn Tagez
[ d‘ = :JI 9 9 1 ) d'
dunansnaeu Inrvesdoniaesdsdrsnulunszurumsidsznonlasauauegszsin
A 2 Y Y o Y A g A S o )
ollszneuFudIuIdleiuaeied el laemsFunanTiINNIUATUHITOUNS

o A [ o 1 A 9 A Y v W
“I/INTLJLWE]‘]_]T]Jfnﬁ‘1/11\1"I°LliZﬁQWQNﬂ%WﬂLLaZMﬂﬂJ’J"IiﬁW@“]ﬂuﬂ\‘lllﬁﬂﬂﬁluﬂWW 2.5
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LEFT-HAND / RIGHT-HAND CHART

SUMMARY PRESENT | PROPOSED [DIFFERENCE CHARTED BY/DATE PAGE___OF____
WH|RH| LH|RH | LH [ RH
OPERATIONS O 1 3 OPERATION DETAILS OF
TRANSPORTS E:> 2l 3 ___PRESENT METHOD
INSPECTIONS OPERATOR —PROPOSED METHOD
DELAYS :) 6 3
STORAGES Vv REMARKS
DISTANCE (cm) 30| 35
w |3 |E 3|k u
e lE|a |& Ela |5 Q
LEFT HAND 3 = g Q > 3 2 Q > Z RIGHT HAND
|8 |28 |a|2|58|8|a|bd
o o = = o o = z o =)
1 Transfer to p/u cap 15 O q |:| D O E:> |:| . 1 Idle
2 Pick up cap . E> |:| D O E> D . 2 ldle
3 Move Cap to work area 15 O ‘ D D O If‘> D . 3 Idle
4 Hold O I$ D . o » D D 15 4 Transfer to P/U pen
5 Hold O E> D . . If‘> D D 5 Pick Up Pen Body
6 Hold O E> D . O » D D 15 6 Move Pen to Workarea
7 Hold O E> |:| . . E:> |:| D 7 Assembly
8 Idle O E> D . O » D D 5 8 Move to aside
9 Idle O E> D . . E> |:| D 9 Aside
o oo O Do 0O D

Y= A
NIN 2.5 UAUQUUDEIG-U0UIT
2.11 upugiinmatan
2.11.1 uwu{}ﬁﬁnﬂm (Fishbone Diagram or Ishikawa Diagram)
E4 ] ]
UHURNDFNII (Ishikawa  diagram)  uwuQNuUUH IMsEenFenuraleyoisy
Ishikawa diagram, Cause and Effect diagram, Fishbone Diagram 4l@1¢ Root Cause Analysis Tag
. A A4 o, <
K. Ishikawa l#madaiidluauusnluil 1960 aunquazwadns (Cause and Effect) 15uns
a [ A A dy 9 1 [ 9 L4 [ 9
’é)‘ﬁ‘U']fJﬁﬂ‘}szgell@\‘llﬂﬁf)\‘lllf)ullﬂf]fﬂ\uﬁw'13ﬁllIﬂﬂllﬁﬂ\iﬂ’J'liJﬁiJWlJ‘ﬁ'iﬁ’HN@]ULﬁﬂ!Lag

v A a ; A 9 I A A dy 9 [y Y] (] [
paansninaduite 1iluwaTesioiosdulumsmannguesilymluilagiu daulnajay

v
A a

Fonuwugiiatiaiiiunugifielar (Fishbone Diagram)

Sannsou

Fauwdull il nausu

nsvine

‘Lifanugy
Tun15919U

LA1

msinms

AN 2.6 urugAnean
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uruninelatediadne

Y ] [
vanmaosduveaunuginielal (Fishbone Diagram )Aomsld¥evesilynmin

a L4 a [ @ 1%
éfmmiami13wamnﬁjmqummuwugu Iﬂﬂﬁ!ﬁuﬂaaniJL!,u'Jﬂ??ﬂlﬂﬂﬂﬁgﬂﬂﬁuﬁaQQTﬂ

9 1

o 1 ' & U o v I

wula¥evesilymdessuiluaunguesilynivan 3-6 wide Tasaindwdudiaar (Sub-
i1 v ' 9 9

bone) Miymdesnnidunan iduneamaazduldldsevesdsiildinailynminduin

Y v
seavvesilymannsaunisdesaslif 1dsndrilywnindeliaumaiiluesdilsznoudosaslyl

=

anlagn liiinazlimsuisszavvesaunqdosas luniige 4-5 szauiieldeyalunnugil
Y

L4

~
nawysel

a

y 0 q ¥ < ¢ o 4 < o A a &
warvzih Ivearumnveenlszneuianuanizitludurguesilyininayy
Y v
prugimsdarannsoth 1 1F1dnslunsdlvesyananienquarumsdanTasm luwanih
= = a g o 1o 9 [ 1 Y =X =2 Y
Inszouunuginilaunszaiud lagldiidevesilymmanaslineundidedsawny
~ = U U ﬂ' =) 1 v A | 9
Aunudsaumquanvesilynuiiodeunsas lanuuinnuvesilymmaniivauszsenu
Y 1
iueilyminanuanazaenudadulumsszyilyimanuazenszi@sulsnauionaadua

v Y o & o w Y aa ] 2
agﬁ'J"UfJIﬂUW1lﬂua']ﬂﬂﬁ]uulﬂLLWUﬂjJ‘ﬂﬂiﬂﬂ’JUﬁilyﬁﬂ!

U

v
A ~

d 4 = - ) % 4
Ishikawa diagram (Hwniesionanmilins l¥iuunytdanilatiesnnainiso
< Y 9 a < 1 Y I o YA Y
N@\H“Viu.ﬂ'lwllﬂ\ﬂﬂ tTuJﬁﬂGl“]ﬁ’mi’nm’mJﬂﬂmuﬂlmﬂqnllﬂamuﬂuiz‘umflﬂwnmmmﬂ%

pazih W ld3deneilym laluinga

overloaded

bl anpower

no custamer
focus

no fallowup
no incentive insufficient lines
sales people no program telephones

pulse dial

manage

not addressing
knowun problems

compute slow dial inadequate taals

long hours not specialized

. too slow
much travelling

inzufficient
capacity

repair equipment
not tested
repaired quickhy

field enginee not trained

sometimes

telephone staff faulty

inadequats tools

lack of
el rEsSpOnsiveness
to customers

. wariable quality
zewveral suppliers

noowearranty
not documented cpare pars
) : ExCESSivE
field repai ‘red tape'
Slowe delive ny, difficult
to complete

immediate charge not documented

g —— Paor design
complaint farms

telaphone

call tracking
'hard' =ell
=lowg
avdamard to analyze
sales

hethods

t terized
ot CogpPRTer=a not computerized

a gy d‘d U [
NN 2.7 llWUQllﬂ’l\?ﬂﬁ’WliJﬁ’llWﬁ]ﬂl'E]\‘ulﬂluﬁ'l?‘iﬁ’]ﬂigﬂ‘ﬂ
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