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EERNGIH: M F1 FJERE~L

1950s Modern F1
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EXBin: H4=HIER) SMED?

e2ilE:
1950s Japan

ﬁ

gltaA:
MEEX
(Shigeo Shingo)

S

Single Minute

Exchange of Die
(D = MU

< 109%h)

iRERJE (Setup Time)
Bix: +F (Zero)
<®- @m | f ®>

- HBE— AR ’ FT—itE— aEDH
(Last Good Piece) (First Good Piece)
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Precision Engineering Editorial

Z0BiZEIS: REMEL vs. FMEREAL

Strictly using Red | internal/stop & Green for external/run

|4 ;l
«

Long Setup Time ’l

IWIK / Current

AEMENL (Internal Setup):
| TR E S TA Rl Goal: Minimize Internal, Maximize External

HMEBYENE (External Setup):
RBEEPE LU TAMEL
(a0: HEET—EER) .

848 / Ideal

(30: SRR .

PIEBELL (IED) SMaB{Edk (OED)
- &4 - HMSH




Precision Engineering Editorial

SEHEERT=: SMED tRfE7<$ix
» Observe & Document (ME5igR) AQ

WIER EBIRGIRMBIREFMBUHCR (RE/BAFERE) .

>

Separate (9%) & >
| 18/ R EB ISR B R BB .

Improve (&) 1/
RES—MEEGEIE (W) .

" Observe New Process (MIZhifiiE) Bl©
WIEHTHO SR EHBA SR

e Standardize ({Fffk) o L
BirvitRiR e BiNEX (SOP) .

» Celebrate ([KiR) W

FRAURIAIER TN !




peAREN: TIVTESE (IE) RBiEAYRA

Seohin, Balk.
d {7l (Parallel Operations) N T3%EH (Functional Clamps) )
oSl<o
1405
& — J
/F_Imi«héiﬂ (Visual Management) B i
= =
o 2
=0
E
—




TRt =24 SMED 5 EHARY (8]

D7

{FRARIR P

R
(Low Setup Cost)

(Low Setup Cost) 7

I
/
/

= IRR A
/I (High Setup Cost

(Cycle Time) =~

LiBR{EIFX (The Loop)
HRiEHIE (Fast Setup) —
MitE (Small Batches) —
{kEE7F (Low Inventory) —
45583213 /B HA (Short Lead Time)

?tt%j(lj\ (Batch Size)

A 4



. BEEEF (Heijunka) RISERFAF g‘u@\
‘, "v\fji;;', i K\%\G\}%

(ESRAHEEYEFE | Mass Production

AAAA BBBB CCCC |y

5375 SMED, 19@1L7%5THl, N
SMED BT RE/ET", (R8s -
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16:9 Precision Engineering Editorial

SMED ¥J TPM 5 OEE B)=Hk

5.0% 04.4% 86.2% 97.3%98.1 %98.8%99.4%,99.8%1 00.0%100.0%100.0% o
4.5% 1 90.0%
: OEE &2ln: %H'IIETY
4.0% 180.0% }Eazu_\_ %nqnagﬁ /
. [0 Ehife e\ &
T e A 160.0% (Availability Loss)
: 'ﬁ?f’% {50.0% & } =
N\ C20% 1 40.0% TPM = *T;ﬁﬂﬁ@
"\; £, ‘ 1' 1.%% 4 30.0% *Eﬁb’ﬁi h],ﬁﬁ'}l‘lﬂ-
L)/ S 09% 0% g (TR AR
’ o\ VU |
S 0.5% o 1 10.0% an (Scrap).
S Ca 0.2% 0.1% 0.1% 0.1% 0.1% HE 0.0% 0.0% 0.0% o
S Joloy B Py 3 % 6 6 0.0%
//’\ ¢ ;@;f S F ES LS @x@"’ & f
A R ﬁﬁﬁﬂ (Anomaly Type)
{ Bt N e
=8, = VS HITACH!



Precision Engineering Editorial

PUECIE: MBIREIS ek

HIRHIREEI R E A
9.3 i}

(Hours)

3 8h
(Minutes)

PXERY gz =gz =10
| (Before) (Process) (Target)
Level 1: LGS Level 2: B5% (<10 min) Level 3: —fi#BD& (<1 min)

HITACHI

Incnira tha Na



16:9 Precision Engineering Editorial

BIBASZ4L: Kaizen PR RN 2~
1. 8E%% 25 (No Rank)
- Everyone is equal. =

2. (RISFFRBOLA (Open Mind)

- Embrace change.

3. Just Do It!
- R 5EEERS T BT

4. RGNS
(Blameless Environment)
- Focus on the process, not the person.

HITACHI

o~ - -_— e N
N\ 1o / A : Inenira tha Navi



BE: EsEREHER I

DRI WEEH
(High Mix/Low Volume) (UPPH & OEE) (

“SMED AMRXEFe# a1 [6], &8l 1+

Se
INEmi

Lower Inventory)

) M RE

HIRZR $63E 0 BEENIGT) KR EERET T, ™

midea
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Industrial Editorial

jJH. &ﬂ] ¥SMED7 Investment vs. Loss

_ EiEgt BIEEES
|} .
Il l F#{EEETF (Inventory Reduction) 8 \B4i] IR
o W DIREETE) - BREWIPERE - RLEE LA
DRMEIBE
fafEhia) ]
K7 SRAELE (Flexibility) AT () 5%
St & (Small Batch)E/=, NIl ~gE GRTIBRE
g OBHR%
R SMENE RS
B Em/A (Quality) OREBERE
gg?—;#ﬁg%ﬁ)ﬁﬁ, B LA BD ™ fhan /R AY it OREFRATEERE
i o HriEmsEHRTa




‘HECNEEIRA . TR

EilINAAPA N 2= 2 )

b
)

-#y
TIZIE B’IER LY S IRERXAR
(SOP & Standards) (Execution & Insight) (External Logistics) (Technical Adjustment)

® FAEEHXEENITIEIFE (Blameless Environment)
@ %cohhi, 5168 (Reach for the mind before the wallet)
® HRIRBERREBUFRIFIAERI (Sustain the gains)

Kaizen Rules
eI




Rt ERiRE

Value Stream Mapping (VSM) C/T: 22.29s
C/T: 10s {Befticngel) C/T: 55 C/T: 55
‘ %a.— [ L]
BB SMTRER Al B s DIPRIER/ 518
Pareto Analysis of Downtime
40.0%
35.0% 33.8%
30.0% —
FEENRE
Bt 200% (Top Downtime Reason)
= 150%
10.0%
4.1%
Z“:;" 1.7% 0.9% 0.8% 0.4% 0.2% 0.1% 0.1% 0.1% 0.1% 0.1%
XY Tl TR REI0E  SERE e FHit  eEEE TSR iSERE
(Changeover)

FREEE

Batt

o



Industrial Editorial

bR RSB vs IMEREL

.. Traditional Setup |

Traditional Setup

//////

BAEN (nternal) | M2E{TIEYP #17 (External) H
RERENL (Internal): % 4pER1EAL (External): %
N B ENELEEEREF MBS IE B £ r=iE 5%y, Al [E B 1T
(e.g. FEMER, EHRM) 2| | (g, BH, ARER) 2




HE—: X954 (Step 1: Separate & Convert)

5 A
1 - N - ﬁ///////l_._—/é' {/ I

V
FIEA ik TR/EH FHasTRR PR ESEITIE

& BIENIRES (Pre-flight Checklist)y " ﬂ
7
y

& BEHEHHNSREBEIMING (Staging) @
M fERFEIAEE (Use intermediate jigs/carts)




SE=. RLILREBFIk

Operator A: Task 1 -> Task 2 -> Task 3 -> Task 4 : |
fE4ffEdL )

AI
>

< Total Time

Operator A: Task 1 & Task 2;'

Operator B: Task 3 & Task 41

ey )

©

=
>

FATF

(Parallel Processing)

]
|

FRBLEE
72hy. FRE

—itEE, ERIA

o GHIRIBLIRE, EARERA

(Eliminate Screwing)

lllllllllllllllll

15 supeiEee (Eliminate Adjustments): i&BE{IE, TR, —ZFEEI]':FoDD:[ @




EaETHE 1: A 5SEIR

) <

FRIALRKAEENE

BRAE:

AITE4E + AiZilFEIE (Shadow Boards)
R |
TRUBS—B 7T, BUNeEte <3




+|!iizIE 2: hﬁh'ﬁ%ﬂ%‘ﬁ

[

SMTE ﬁ‘éﬁé’s

< (SMT Smart Rack) ,.
N »x = = = ’;\‘\ NN

}

I_%thb?*ﬁ

(Pull Material System)

1. ¥kl hizh X i

-

'

~ -« ’
-O-
4 S

(Dedicated Pull Area)

2. =AT4a5|
(Light-Guided Picking)

3.BhLLEsE, A FREE
(Error-proofing & Zero
Search Time)




EKTH 3: TFRSHSBL

o V/ /L

ICTREIRET
(ICT Probes) I_ —l

FCTIhREMhztase EREICT/FCT—{#k
(FCT Module) (Integration)

pEE: BREmS—ElinT

Fr, SFREEEIA
(Eliminated one step,

Reduced headcount by 1) .

, (Autoa’é’iﬁiijp) L =

NN\ —




EOIERR: ENRAZEBFOT

WS B4R (The Challenge) /

‘ 44.6% ’ 22, 295 >10/R

SMT OEE Cycle Time FERBINER /5 4l
(RBEZEME) (HRET54R) (Changeovers/Year) R

Bi5: MEEEE30% et




Industrial Editorial

PERER: HIRNIE

Before vs. After Future State VSM
fetR |
SMT Al DIP & ¥
SMT Cycle o ’
L 22.29s 7.64s 65% § A /X
C/T=7.64s C/T=Ts C/T=7.10s
E = 0 E: 0 e 0,
OEE | 44.6% | 85.0% | 90% B | |mawooo| |mawooos| | mmskooss

SRELLHI Low High Significantt

(Value Added Ratio)
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Industrial Editorial - Midea
RERENL: tREL(EL
Checklist

—

SMTIRBUEWIIRSH
. P
"'v“'l\l B>
.

& iT#L (Standardization) : EIIFAGIRIESOP
AR (Checklists) : S@EIHITIRE S
f2 5l (Training) : BHFFEUER (AlShifts) -

R RBEARSUERENZ TR, ~




@idea

REF—

Our foundation, non-negotiable. - i

Vi BAILASRLh SRR

Data-driven decisions for measurable lmpact

B AR E

Never settle; innovation is our culture.

MZAN{TEN: IHIBRRIE — IR IR SR



Industrial Editorial @idea
B4 SMEDEEREE

e L33 it
(Observe) (Separate) (Convert) (Streamline)

BB, VSMaH  XORERSIEREL  BRERELBEINE  FTEL, REXR

LiRBtn: BUEE < Takt Time



SMED
REFRIR R4

Fa it = 9%
MBS B “535” B TG BR

E T Danaher Business System (DBS) S#riF¥ax /7 751E




BiEliiEEE: EERIREY

mﬁ?ﬁﬂ“ (Tradltlonal) F1 &EZ%#i5 (SMED)

IR %_ * A 10 ¥ . EIBAE
B < . TRIRE
TEZiRS 7 TN

RIRMEANE “FHE" , EREREEDMREE,




{142 SMED (EHMREMRIR) ?

EX: SMED (Single Minute Exchange
of Die) B—MEERRIZEEISEIEE
103§ (M7 8) WESSE.

iR (Origins)

BFEREFEZR (TPS) tligAZ—
Shigeo Shingo (Fi&X) =&,

I

‘i Eaah ZKXNREGRR, BRVELE]
B FIEGRERR G B R AERIATIE], ~




Nt 24 ExEHE SMED?

RFHRIR
(Reduced Setup)

B#R: < Takt Time
(T5308¥ia)

"EN

(Competitiveness)

EhtE
(Smaller Batches)
FEAEL AR g2 S TE
LLEE

EaRatt
(Higher Flexibility)
MNEFABRS
Z23iT8

PREETE
RLREE SR

RERENE
THMEE. ZamMER,

R R
R HAR E o

B RE
BDEH = 1RINEF,




ZOBEE: REBIELk vs. SMEBIEIL

RER AL
(Internal Setup)

IhER{EdL
(External Setup)

BAEN B FUIRE T
7 REH1TRVIR(Eo

* IFEMRR

- REMA

< HERDR

A ATE SR 35 B 1T
HYIR(Fo

< EET—HRER
- FHIR
« RAWHR

4 A LAY L A & &
BAEN: —BNSEEN, RERBTERANIZETER “SMNIEL" OITE (HRRF) .



RRIENRERSRE

B E =BT ? (Where did the time go?)

BIENEARE

o 1. F#k (Searching):
ENEAFia IR,

e 2. #%h (Motion):
TFRFIAZE,

e 3. A% (Adjustment).
RERDHIRE (SEERX) o

o 4. FRFA (Defects):
BHAER.

100%

oo
o
ox

o
o
3°

Time (Minutes)

oo}_',f,,

FIR{EREE > 80%

HESHIR FS5Bm  BRFR He

(Adjustment)  (Search/Motion) (Fixture Change) (Other)



SMED 3EhE75% 7%

FE] 6. AR AL
4 ‘ (Standardize)

5. {iitbFhER

(Streamline External)

" & 4 RiLAEE

(Streamline Internal)

"a 3. RS

(Convert)

Qs 2. ESHINED
(Separate)

1. NR52F
(Observe)

RANBEEE, S—5TSHTHSRA,



B—F:. MBS5IIFRINIK

{7Eh45R (Action Guide)

o 4032 Kaizen FPA
(FRIEREES)

« PIERE

(Video the process)

o ZHIIRRITE
(Pareto Chart)

» Hirn: B
ISR,

B 5

HIR{EL 53473 (Set-up Operations Analysis Chart)

Step Element Elapsed Time Type
No. (zh1E) (¥ERT) (368)
Pick-up tools = Internal
1 (3#TH) 19 min (M)
9 Remove Fixture T Internal
(IFENER) (R)
3 Look for bolts 5 fiin Internal
(FHki542) ()

™

FrERE
BERBRE!

/



$23: RN 5 IMEFIL

BEFORE
‘ (D Internal Setup (fE4183i8]): 60 mins

\ﬁﬁ (Separate)

External Setup (H17MNE#): 30 mins Internal Setup ({2418¥(8]): 30 mins

AFTER

l_ B8/, ;

o [EN: & R4 O RARREENEE THIESE? -L=FJ~; 2 /
EQ,’}‘&%’%’# e O TERFHEEHANESFT? 2 30%-50%
O BE/XEREIRAM? BiRESiE




F=F. NEMELEIMREN

ZIDRES . BIRAFE, BOnEIHSEEEINIME,

Liner

for adjusting

1\/’ the die height

|

| QIV// Vil 7

Male die 5 Male die
Female die h Female die
i vl I
Standard die height

MEEtEN: R—RARE, HIRTIERE,

o IREH

Production over
No. 1 die

Revolving axis

For next production
I No. 2 die I

_}Roller

. —>
(Pre-heating) ===
Bolster A

\\

(o)

* HIMFRS 7]

(Off-line Presetting)

7
Roller

Revolving table car

©

(/L A

- Stopper

HSNES: ERRREREMRR,



ST MUCREREL — 1R12EEIA !
SMED #%1#: 1212 2 (' 1BYELA (Bolts are our enemies)

Traditional Bolt vs Improved

U-shape dW sher
[% > Nut @
Pear-shaped hole Bolt

U%ﬁ*’h—lﬂﬂjﬁﬁﬂ —HEED$i

o MO REELHTES,
o EATNEEIEFRA: —fuBH (One-touch clamps) .
o FiT{RUL: ZAMERL S,

NN NEREARY




AT (KIHNERELL — 5S ZEH

The Foundation: 5S is Essential for SMED Success

BHRE: GHARNTHSEH

(Motion Waste: Unorganized Searching & Movement)

2B RFMY 5S, SMED TiERILN.
TEhiEE:
* 1. EMA%E (SMEDCart) : i@iHBEEERE, FAETA.

BAR“EE. B
« 2. BMLER (Visual Management) : EiitE4Ri3, —BR
HEEHIRARETFTS
o 3. BARE (Pre-check) : 7EEHA0, MIAFTEIRAMN
TESFER (HLLBLSGELERERR) .

BILER: EFiR

(Visual Management: Shadow Board)



EAE: BS54 (Step 6: Standardization & Sustainment)

| BIEEIES

(Standard Work Sheet)

TR X2

(Steps) (Key Points)

1. fﬁgﬁ,&%o,s) 2 min /‘ fERSMED & % (Use SMED Cart)
2. m(!a%d Mold) 4 min @ —REEFTH (One-touch Loosening)
3. aﬁnﬁg Mold) 5 min -’*‘- ¥3F#RI2 (Align Marks)

4. Eﬁeﬁgiéonmm) 3min | of REEH (Check First Piece)

o EI745.# (Create Standard): LB HIFRIZE L3 1%

(Document the optimized process into formal procedures.)

o iFilll (Training): HBRFABVIXBVR(EREPEIBITAIE,

(Ensure operators on all shifts master the new process.)

° jHBR “FEI5” (Eliminate Knack): IRIER{GECH—HEH, FBKMHEIMEN “BHFER

(Changeover should be precise like a recipe, no longer relying on the ‘special feel' of experienced masters.)

M fREREIRE, BATERAT, BRI T—Re0H,




SMED BYHEMRST

IRARY: —RGiRE
(One Touch)

Banftifif

BRA: —FEiE
(One Cycle)

WRERE, BEE™
)

RRE=. SR
(Zero Exchange)

IBR-: BHo
(Single Minute)
BFi8] < 10 mins
BR—: THZ (SMED)

(No Concept) @
B}iE > 30 mins




Kaizen Pran A& 51750 EN

« FEiL “52E” PEES “EYF” (Don't let perfect get in the
way of better)

o Schiei, FBENEE (Reach for the mind before the wallet)
-HFEBMZ, @) “Ht+24? ” (Discard fixed ideas, ask Why?)
 Just Do It! (IZBEN{TEh)

SMED FUNERARICU#H, BESENET,
M‘)\*ﬂ:yl‘:" ykﬁfﬁ_gﬁy\g&’ 5%’&%5—*’}‘5§§0




(REGER: MBEEPREIII
) “— IR )
BT RmF U R AR EHEEE

I fEmFUEERADE HITMIERSMEDZIERIIECRE, BEIKFWIHEIRIRZRA S,



TRNEE: ATARINEETL “DES 1?2
F1 #AHRE < 77D

FAR RS ~ 155399

BRI AR ~ 1207394

SIS

@mm&wm: 120535 vs R EIESAAITL: :J\a=15@

s

EAEIRT, ERRGERT?

MENNEEUE R ERE, AMYEAGENRE, ERRASIRITHIAR,



BMEESRNRAER

R Y tHIA
Bt St SR ER
FAT{Edk
20 AR

FINET: RERETHR B8 5 “F& , FHHAIRERXAIME




HFPHERRIR: EiERERS MR e

Internal Set-up / IER{ENL i ( External Set-up / MaREdL J
SHA B TR E o AN LEEHTAIZNE
(Must shut down) o conve™ (Running)
- a%‘\’é‘.."i“ierv e
- \A 5 @ S mma[ZHu
| l 2 ST
‘ 2 (Reduce) @ l .. » mp =) _,\5@‘
ENABEHITRIZNE T\ | 7 AMEWBEEHTRITNE
Must shut down) E g{z ?c— _v'e;“ R4 (Running)
\\ on ”

-
\5-———

| FEEURRARTYEL. ﬁmmmh,ﬁaxﬁflj



LGS |: MFERISE) “—HENE”

%%ﬂ&s (No Adjustment) - FE{isH ‘ IhaetE 3 A (Functional Clamping) - 3424,

Poka-yoke pin
SMEDRYEZSZN) :
—3ZB0E

F BEEREAM ‘SRR ERE BE . J



BHalfteiE Il: ERMERNRERRRS

—— : & |

|

[ AU (Technical Specifications)

. [ HAAE (Crane) RASEET BT |
. BRAE: BIUREAE L]
. moRA: weceseEre P 4|
v i ¥ RERETEROENEE




ESEISia: MULMACEIEFE “—EINiR”

@ = @

SR TN inERTH L B s

(Information Pre-loading) (Collaboration Visualization) (One-Touch)

WU

(Mechanizati

HFK
» (Digitization)

J S ’ -
0\ 2 . .
| \ ) ‘\ . e e~ B
\ Y ~ — -
o ) 5= < \
= | ! | l'. -
S0 Oz | | 4 e - \ -
- = . - AN ' -
2 ——; 1 iy o= R | s,
v A v irodtl - A

(— éﬁﬁ#*ﬁz#ﬁn, S S HYIEIR ﬁih?nk,ﬁﬁoJ
g === _

Bl Ty

~




SFIIMER{Fk: ¢

FIUE R GERY

-

.
S @) - Y > gD
Q ?777 - —) o Q—J
AR BFES BEEIR LR

(Line Shortage) (Digital Signal)  (Warehouse Receives)  (JIT Delivery)

S (=0 gw0ws- w7 ER
B 15 “ERE SRR LA RIRIES, TIAME
| 3%, ERENSE, )

\
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" 2012-10-12 10:43:02

. | a Ml '

: AndonREHRESET=EIR

SEOA - EREBFAHERUERS
59  AndonZ&%:

il

(G * H%: UPPH, Big%
(ICT/FCT) , BITRE

FELRFRAXS

. NME: B "2N\EHEIT"
IRMHEIRSTE, iRins
B O HAROFSETTN.

A4
il




HIRARRE: IRixSHRANLETR

» REEE

(Fixed Focus)

MiE 2N

(Rail-mounted)

A 1L ——— | | |
S| - RARMIERS EHRBEERENEK,
RABE: PERIRBAATE - RATRBHE, HORERLE, SIS ENR, |

F 4 N\




RN BT

/(‘]

Bxzj): IRR ERhREH

(Hardware)

Exnh: Bl
(Logistics)

B’-‘ﬁE ea;csop'saﬁzm
| MSMEDBEEHE, zaeammyn'amwsh;:n KRR T HERE,




Bt THEPN=15M

[E'ﬁﬁﬂﬁ (IntelligentizeD

FIFMES. Andon588F |1
AUELSEE R S DR X=

[mmﬂc (Mechanize) j

SINTEXASHENGE A
(¥NEnerpac)

(R4 (Standardize)

AFLES), BARNMND | =
fRL, A=t
B —

( XTRY, B, ET4.064, &)



