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1. #ann15 USA (The USA principle)
The USA principle Wumdnnsillagimlulunisuiuaeulugssuusaludia

Taeunannis USA daneSunesail

Understand the existing process: Aaun15USULUAEUNTZUIUNITHAR

(process) agaasiinnuiilanszurunisuanlulagiuegaewyinaunassigasiden

Jamuuavaue Wy dasdilaineglsie Input/Output vesnseuIuns oxlsiiin

P v '
£ o a e

PUAUTUNUNBYTENININEUNDUNTZUIUNTUALNAINTEUIUNS olsRontinfves
NIEUIUNITHEN (WEaeasls) nszuiunInaniiinamel (Value) Tdundnduaila
9135 0el5ABNTTUIUNITNOUNTILATNEIVOINTLUIUNITNAR LATAINITANUIN

nszurunsheuselyl Wudu

o

Simplify the process: nasnfbansyuIun1sUagdu nMsAumIsnazi

v
o o o

Winszuiunsudnannsandalaegiazainuaziseuite lagldisn1sasdniud

nszvauManaAntiagiiy 1y evladudsidesnisvestunout duneudifudusoudisndu
yi3alal aunsadanssuiunsiieanliviolsl uasiflednoenluudwiliannmuostuey
yFesUuuviusuifesnsdsuntamielsl fmsldmaluladfimnsaufigaudaviod

Fupaulunszuiunisarunsasneentavseld Wudu

lasamsdahgnseansnsiindnenmuesgnamnssulnefmessuun1snanuuusnlui® (Manufacturing Automation System)

6% 1



Automate the process: L{an35¥UIUMINEAYNAATIEN kazyilinTzuIUNT
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1) Specialization of Operations
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4) Integration of Operations
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5) Increased Flexibility
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6) Improved Material Handling and Storage
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7)  On-line Inspection
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8) Process Control and Optimization
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9) Plant Operations Control
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10) Computer-Integrated Manufacturing
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3. ¥ANN13N1339g52UUBALUIRA (An Automation Migration Strategy)

M3ysgszuuNsHAnSRluR dnansauUseendu 3 wa duansgud 3

Phase 1 Manual workstations Manual handling

Starting ot Completed

work units ‘i\m/'lgﬂl-i\ /Eﬂl L2 work units

WoEker Work-in-process
Phase 2 - .
anval RANAUNE 4 utomated workstations
ae M L X J
el N
] imanad
A e—_ —
Auntomated integrated
production
k Connected stations
=] Autornated L
g production
@
g One-station Phase 3 Automated transfer
-g \ cells o® _/_ofworlc units
> —_—
= Manual [ X N
production Aut Aut Aut
One-
astation
cells |
Phase 1 Phase 2 Phase 3 Time

ﬁmz Mikell P. Groover, Automation, Production Systems, and Computer-Integrated Manufacturing,

Pearson Education, 2008
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rouviuasulugssuusalusid anudndulunsiinsizinssuiunisuagii
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isgitsanuingaveanszuiunsrdaiozinuuusuasasulugssuudalua
S‘iqmm%qmmﬂwmumﬁLﬁﬂ"ﬁuLﬁaﬂizmumiwamﬁy’uwmmmLﬁu@mm (Value
added) Wiftundndnsile nieuiiunualifundndusilitosninnszuiunsnindu
nadntlovil muingaveanszUIUNTHAR Lﬁﬂ%ut,ﬁ'amzmumsmﬁmﬁ?ua%’wmquy}
Wan (Wastes) lud1uruninazuinninszuauniswandu denugadanly
nszvIuMsHARtuansaidnlivdetiontian I evannsvesnssanuuudu (Lean

manufacturing) Us¥nauley 5 Tunau fauanslugui 4

5 Future-state map

4 Improvement ideas
3 Current-state map

2 Product !

1 Value definition

JUT 4 TURBUYBINTNAALUUEY

Sunoud 1 n1sAmunRMAT (Value definition) YoINaANMIIAAININAIINADINITVDS
andmianeluuaznisuen luspeswasaessaua (Value steam) AnANvasKan Tl
Tun1nsau Qﬂi’mmﬂé’mdauﬁuaa@mmﬁﬁwﬁu (Value added ratio: VA%) 11310
PMI18IUVDUIANATUTOUTIN (Total cycle time: TCT) ABLIA1UNVOINISHNARNNAATUY
(Production lead time: PLT) Tnfl PLT fie nasiwasianildlunisudneiiuuaylsl

WinpATiiuNEAdueIwae TCT Ao naTiuvaaiailglumaiunumdmiundndom
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1 %11 (Cycle time: CT) dmfunnnszurunisudn luvaedl CT u191n8nsdmes
nanlflunsiiueaualifuadngdasi (Processing time) fleruinnsuan (Batch size)

ogslsfinnu CT luudagnszurunisnda deslduinnitnaniililunisudn
(Available production time: AT) tlenauauaifonMfDsNTURIgNAFIENGATuaT 1
i viefliFundn Takt time (TT) #all AT finnsunamnuaiinuiivnnardmiuns
#in N13153nE wazduq sonluudn

wANAIN CT Wid ANAIYBINAAAMYITIENTTUIUNITHER aunsainlimediuiu
w5 wavnaildluniswanldegnsdiuszansam Uptime: UT) Sadunandilélunis
uan AT Finailuniseseuanundounaun1sndn (Changeover time: CO) 1y 113

Jnrainsednseanluudd Tagf CO Huaud nandngigugarnegnuanaunsens

2
SAaa a

HARNAUTITUNATULINYNHANNENEIRINNTIATEUAILUNT Y

Yumauil 2 n1sidanwanaaddl (Product selection) NiENEAMNEIMTUNITNAANA
a130vilalaenisinsIeRUIuIuYeINaniuel (Product-Quantity analysis) 8Ny
80-20 MIUMANN15VINLSLA (Pareto principle) Na1AD 20% Vo3UTELANNAN U
ATEUAANAIINGBINITTOIGNAARLTY 80% vatwanue Tunanduiu 20% veswenuy

ATOUARY 80% VaUTEMVNENSMY Aewandlugui 5 lnendndaanddneninanan?

gnihlUldlunmsadeanesisnaurnlagdu (Quneud 3)

20,000 D ] B
®o 90

80
15,000 70

210,000 50
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&
&
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2403
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o I I I . 0 [ | | | - -
£ . D G
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Product group
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(Money) yaans (Man) LA3e3dns (Machine) 33n15¥191u (Method) 3agiu (Material)
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wanslugud 6 Minludnisusuleanesisnua (Tuneud 4)
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Fumauii 4 nsUsuUga1g5159aA10aUL (Improvement ideas) 31nNS¥UIUNNT
wanfingauazdaumieunniign Guneud 3) itevilinisinavestoyauay ingau
Juldegandesiaunniign sendnnnsves ECRS nanfe msfdnfanssuilsidnd
panly (Elimination) N1357uAaNssuIIAI8iu (Combination) n1sdnanauianssulv
(Rearrangement) waznisAiuAanssuliitedu (Simplification) Tnen1suszyndld
\3esilavesdy (Lean tools) 1 n1sdanisauduiusiudnnaisieas (Supplier
Relationship Management: SRM) LLﬂzQﬂﬁW (Customer Relationship Management:

a a

CRM) iileaninguuazdufaiiagunands (inventory) nsannailumstasuaiosing
7ldiAu 10 w1 (Single Minute Exchange of Die: SMED) ifieaniiatasusevly
AszuaIunsHARTuReIn wazn1sUsuSBUNIHER (Levelling) Taonndasiu Task
time Wusu saluiinsuiulgsmesisauadagiufossuunansmlusiAiilug

mMsadeaessauAeuIAn (Tuneuil 5) dauandugui 7

Planning

Production plan and E Domestic

purchase

Work time 800-1700
Over fime 17.20-20.00
1T = 690 min

98 day 1 day 202 dey | week EETETI
46 min I I 20 nin I | 21 min JUIES G

JUN 7 myuFuussanesnsaurtagiu
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Fumaui 5 n13as9a18515AaA19UIAN (Future-state map) \Junisuansnisina
vostoyanarTngiufignuivusnds Gunoud @) Favinli vags udu Tns VA%
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fudunsusulpaesisauaiegiu wazahiaesisaudiouan dansadunns
Fananduluniumdnnisues Kaizen n3enisufuugsedisseiiles (Continuous

improvement)
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