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X Bix: (TAEHIER SMED?

G
1950s Japan

s;

BliaA:

AP EX
(Shigeo Shingo)

‘RS

Single Minute

Exchange of Die
(BB = MuEL

< 109%%h)

iZEHRIE (Setup Time)

Ry P

Bix: & (Zero)

»)

I—itEE— 1" aRBsH
(Last Good Piece)

<

T—itE— M SESH
(First Good Piece)

|V
o

i 'b

& NotebookLM



Precision Engineering Editorial

ZLBEe: REMELL vs. JhEREAK

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

HMEBYENE (External Setup):
REEEPELUR TR EL
(. EET—EER) .

Long Setup Time >|
T4k / Current
AEEY (Internal Setup):
WA S ES A T AU Goal: Minimize Internal, Maximize External
(40: HEE) |
PEMENL (IED) HpEB{ENE (OED)
- {S#, - A,
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Precision Engineering Editorial

» Observe & Document (IR SicR) ﬂQ

WER B BIHOBMRIEAHMPL M HCR (REB/EXAERE) .

| Separate (%) & 2 |
18N N BRI IR B R BIFI . |

Improve () 7 /
WES—MARIZEIRE (RN .
» Observe New Process (MZiikE) B®

WRERFTHIIRIRIE FHRPL I FICR.

| Standardize (fREk) o X
BRI EiE RS BivE (SOP)

RAURTIAIRLTN !

3 Celebrate ((K{il) 8~@®
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piAEM: TITiE (IE) HiZRIRA
Foolid, FBalEk.
E17{Edk (Parallel Operations) T3#F¥KHE (Functional Clamps) W

oSl1<0o

k

AL EIR (Visual Management)
X B _

O Xef

gt S
'EI“? ]]i@?
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{RIRIR RS
(Low Setup Cost) | BRERA

rf (High Setup Cost

s

(Low Setup Cost)

i 1
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L
L
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|

A
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A e s

|
__,f" P
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ikBE{EHF (The Loop)

1RiEHIE (Fast Setup) —
MitZE (Small Batches) —

{kEE7E (Low Inventory) —
455G 321/ HA (Short Lead Time)

?l:t%ﬂ(d\ (Batch Size)
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16:9 Precision Engineering Editorial

PI#ICEF (Heijunka) BIFERFS

(EZRAHLEYFE /| Mass Production

AAAA ~ BBBB . 9
28 SMED, IHE{CTALIL, -
'...h i,,-f'*-lj

SMED P& 7 e iEST” ﬁﬁa{ ]ﬁ”ﬂ%&
ZRPEXREBHRABIESR)HIT

ul“-

C A _ A C

HITACHI
Inspire the Next



16:9 Precision Engineering Editorial

W
SMED ¥ TPM 5 OEE fy=itk a__ \C v

. h,f - :«*
o N
) %,98.1% 88.8% 99.4%,99.8%100.0%100.0%100.0% 3
5.0% 57 59 24-4% 86.2%97.3% i 100.0% __ ﬁdwj:v ;
; r“ -,
4.5% 1 90.0%
o o,  OEE BZI: ﬁ%ﬂm/
Al g V% - _,._ " f N
= /A N
3.5% 170.0% ik R Eﬁ]ﬁ 2
Eﬂi ,&% '—~ \ % ﬁ-_-:_:_.__-_?
: - e (Availability Loss)," b=

1 50.0% ~
| 40.0% TPM {#=: *:Ti}ﬁ‘[%ﬁ :
| 30.8% fREERI MR BRI

it

‘ _ x;le:f -' | ._ I'- 11;5% /
N ans, P (E RIA") FIRERIR

_ 0.51}' _ ml“y |:||:| (Scrap)
4 o 2% 01% 0.1% 0.1% 0.1% HE 0.0% 0.0% 0.0%|
=*w-“%u} 0.0%

PRSP CPS ES L P PSS L S

an e a i jﬂ}-’f ™ ﬁﬁ%ﬂ (Anumaly Type} LITACH!
/éf r“‘:; Iflr/l."ﬁ _Q‘“ | Inspire ﬁ:l.ﬂhnﬁ : EKELM



Precision Engineering Editorial

eUECIE: MBI e
SRR B0

9.3 B
(Hours)

4 |/

1.25 :.hﬂ*.l 3 ﬁf‘l‘
- ~_ (Minutes)
PERI iz =2 B
__ (Before) (Process) (Target)
'Level 1: TS Level 2: B253%¥p (<10 min) Level 3: —f#B)%& (<1 min)

HITACHI

Inspire the Next
A NotebookLM



16:9 Precision Engineering Editorial

FIRASIAL: Kaizen Bas/E/Em]
1. i88FHK 253 (No Rank) fﬁ- N

- Everyone is equal.

2. (FRISHAMOZE (Open Mind)

- Embrace change.

3. Just Do It!
- A& E5ESE[ERS 7B

4. TEREB/IFIE

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

D\ e HITACHI
S Ton P S | % | Inspire the Next
Y= Ho= A A NotebookLM



24 IEsuENEERFI

®
T

IRt

(Lower Inventory)

RRiaE

(High Mix/Low Volume)

“SMED AMR{OGEFaRIT e, EBMIFL) M K&
HIRR ¥ N BERIES) HIRKERE )

Uhidea,
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Industrial Editorial

jj .H. ?l‘-“ ] E SMED? Investment vs. Loss

= B B)45 44 B |B]5 5%
l fE#{RZETF (Inventory Reduction) ISR
RV EYRT|E]) — PRIEWIPEETE = RV EE 5
ORBRE

RR(Ex)H%

V\'\f 1RFHZM (Flexibility)

St E(Small Batch) %7/, RIFHEFEE ABRTERE
_ DENRL
RREDiA SIMEN SRR
IREmfa (Quality) OBEBFRL
%&Eﬁ#ﬂ‘]?%ﬁ%, B] LAFE B ™ saan/R Y B DREFRRBAIEERE
AR fir{EEhaY|g]

& NotebooklLM



HECNERIPA: FIRE

FIPARY 3 Z BB FRZ 7

l7aN
g >
-%-Kr/j:
TZIiEm BRIERA 7)) SYAl IREIXAR
(SOP & Standards) (Execution & Insight) (External Logistics) (Technical Adjustment)
® FHEEFAHNEENIIEIFR (Blameless Environment)

Kaizen Rules
e F )

@ Feohfin, BFEE (Reach for the mind before the wallet)
® HRRBEAREURSRAERI) (Sustain the gains)

& NotebookLM



IRt : ERRE

Value Stream Mapping (VSM)

EATCSI0S

—_

FaF IR

C/T. 22.29s
(Bottleneck)

LRSS

%ﬂ:

SMTRER

Pareto Analysis of Downtime

40.0%
35.0%
30.0%

33.8%

4.1%
1.7%

457 e IZia;

(Changeover)

FEFINRE

(Top Downtime Reason)

0.9% 0.8%

Al B BES DIPIRIEIR/ 58
=
<R
HII
0.4% 0.2% 0.1% 0.1% 0.1% 0.1% 0.1%

=

IRk R@ElE  RERF 0 RAE FE REEE TZORE  RERF

1= N [EIESEE A NotebookLM



Industrial Editorial

ZibB &L AEB vs JhEB{FIk

! Traditional Setup

Traditional Setup

RER{ELL (Internal): SpER{EML (External):
TSNS ENE T EEESEF VBSTEIE B & =5 hY, Al R BT T
(e.g., HFENMER, EIRILNE) (e.g., &k, ‘BEIFER) 2
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$RE—: X5954%%2 (Step 1: Separate & Convert)

By | Before

d/_,—%m__ *[> 57? 1
IIIIEﬁHH ;% /&ng —
4 E"’E b

% 2
= ]\ :_ =
8 8B i

A

FHEA ik TA/&8 S AT E EEITE
- | & BB ERES (Pre-flight Checklist) = ””:,L A
FTEIE S | & BErSHpSREBE E (Staging @
| M EATPEIEE (Use intermediate jigs/carts)
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5?::%%@%#%

o
' <0
Operator A: Task 1 -> Task 2 -> Task 3 -> Task 4 i
i FiL i

ES )

+ Total Time

Dperatﬂr A: Task 1 & Task 2

M-}

.J
I

2

RIEFH

BRIB2ETE
{c}l}__ Operator B: TaskB&Taskd ﬁﬂfj\ %ﬁ% _;EEEJ %%::ﬂ
. TR o o HPRIRLZIRE, FRHRERXAE o
(Parallel Processing) (Eliminate Screwing)
r i = = e [f e [ e | _|_I

lllllllllllllllll

)y |~ HB&AZE (Eliminate Adjustments): @BE(H, TEiRIX, —&Bd,

©

=1
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ST H 1: vk sSEIR
I — 1

N N

)l . “
ST B LB XKE{E 08
RRRRBE:
AITEE + ot EIE (Shadow Boards)
YR
TRUS—HTZA, BUNEde) <3%

. . : £ / )

. W
"""" SO

& NotebooklLM



ST 2: HEIRMERS

.
iQI )b Skavy ER35

(Pull Material System)

/

i, 1. ¥pEHuRh X ek
(Dedicated Pull Area)

il SMTEHRERIE
(SMT Smart Rack) s 2. %H?E%I

@ (light-Guided Picking)

i@ l b 3. BALEESE, B FHRAYE
®© (Error-proofing & Zero

| Search Time)
b i 7 . 0
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SETH 3: TRaEHSBm

O S SIS

ey

4

(7

|, 1h|‘!l!

!!|H5'

W et

|ICTIRST
7 (ICT Probes)

FCTIngEMh AR
(FCT Module)

=a)) L8

N\

A
_/
NN

I B

EREICT/FCT—{#4k
(Integration)

pi: B —Elin LT

Fr, BREGREEIA
(Eliminated one step,

Reduced headcount by 1) .

L »|
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@idea

SO ENRATEARFS

S
WkEk S5 B45 (The Challenge) Dy
N :-Jé,i
= ;j_'it
-

44.6% 22. 295 >10/R
Pl
SMT OEE Cycle Tlme FERRBISTER /2% S i
A (ILBLEZENE) (HREMTIIE (Changeovers/Year) Bes {‘y{r
hiEd Bi5: M FEEH30% TSR
' ] T WOR A,



Industrial Editorial

PRERR: SIERIE

Before vs. After

SMT Cycle
Time 22.29s 7.64s
OEE 446% | 85.0% | 90% B
i
wji%ﬂiz{m Low High Significantt

SMT

Future State VSM

Al

C/T=17.64s
OEE=85%
BHi&FE=99%

DIP & 3¢

C/T=Ts
OEE=85%
BHi&2%=99%

C/T=7.10s
OEE=85%
Hi&#=95%
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Industrial Editorial -@idea

%E I:'B . JIl]\l F 4
Ii-. IE . -'-. ‘ - .":j | _-_" ‘\ 1. III'\..\. :.II ‘I

R

£ iRtk (Standardization) : EIIEfAGHRESOP ~n
7 AR (Checklists) : BEIRITIRE S

I

§=) 12l (Training) : BaFEYDX (Al Shifts)

HRIEERRANRISHA BR, ” 2

- xk"'} {__ 7 A NotebookLM
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bimpingt: kTcIER

Eaﬁ—

Our foundation, non-negotiable.

ﬁ A LA A EIEEL

Data-driven decisions for measurable |mpact

B ER B ENE ::‘

Never settle; innovation is our culture.

Yﬁ

< = r

NE

N G
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Industrial Editorial @idea
Rz SMEDSCHEIREE

TRER Rt

(Observe) (Separate) (Streamline)

RS, VSMZth XZREESHERMEL  FREMELBEINNEE  FT1RL, REXA

L2iRBfr: #BIAJE < Takt Time

£ NotebookLM



SMED
RIERIZ R G

fam £ BID

MENET" B T35 B9 KER

I ETF Danaher Business System (DBS) S#r#Fta= /5 751E

IR

BENCHMARK LEAN

&1 NotebookLM



BlEfiEEsk: EEMRE

mﬁ?ﬁﬂ“ (Tradltlonal) F1 FZE#i5 (SMED)

IMWW
- TERIRENX
« TAzfatREIER

| BIERERRNE “BHEE" , CRELMEFEEENINREL,

& NotebookLM



(+4% SMED (5 ¥hiREHR)

X . SMED (Single Minute Exchange

of Die) B—MEERIIRIIE4ERE
102$9LAR (‘MU %) HRARZE

;& (Origins)

FERE=EZR (TPS) BltsAZ—
Shlgeo Shingo (i EX) 1R,

St Eon/h E K mSIRIR, BIRVELE]
B FIFRGEAR BRI B BEFIRT ], ~

& NotebooklLM



P LEERE SMED?

RIBHRIE
(Reduced Setup)

BHir. < Takt Time
(H518BTiE])

R3]

(Competitiveness)

SEhLE
(Smaller Batches)
[REAEE R 62 S TE
I EZES

EE X
(Higher Flexibility)

MNEFHBKRS
22178

PR REETR
BV EE S,

hemRalt
FIMEE. ZSmrEr,

A mA
MR B oo

DL HE
RS = IEINEF
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ZoBlZ: MEBELL vs. SMERIELL

REREAk I ER{EAL
(Internal Setup) (External Setup)

|
BN SRR T | FTLEHL ST RIS

7 REd 1 TRVIR(E, | BVIR{F,

- $FENIEE | BEERT—iER
- REHTIA |+ FHIA
« BB S | < EEFR

4V 4V QY 4 D A 4 4 4 D 4 4 4 4 4 AL 4 4 &
BAGEN: —BEREN, RERERERANBIESTER “IMNEIEL" OIF (NIERF) o

N A A 4B B B & B B &Y &Y &Yy &Yy By &Y &YV &y 4 - \gebeokNy



ERIRNER S RE

RIRNEKRE

o 1. 3#% (Searching):
ENEZA itk I,

o 2. ¥zh (Motion):
TFRFIAE,

o 3. A% (Adjustment):
RS (SHE&RK) .

o 4. iRPg (Defects):
BFF %

BFial =M T ? (Where did the time go?)

LUAR SR > 80%

BU% 8 e s s s s

o
=
s

N
=
s

Time (Minutes)

20% |[—

0%

BESHE FES5HBm  1BRIFR HE

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



SMED 3:ht75F &

—

3. AFE9b
(Convert)

E

4. (AL RER

(Streamline Internal)

7 2. X53AIMEB
(Separate)

1. WE512R
(Observe)

RAFHCRREERIZ, B—IERN T HRRE.

N IR
L_. (Standardize)

5. (Lt 9hEB

(Streamline External)

& NotebookLM



B—% . ME5iIIRIIK

175hER (Action Guide)
o 4H32 Kaizen FPA
(FRIEREE5)

s FIERIR

(Video the process)

o Ll RITE
(Pareto Chart)

IRARE,

JiR{E Ak 5347 3% (Set-up Operations Analysis Chart)

Step Element Elapsed Time Type
No. (Bh{E) (¥E69) (KR
Pick-up tools : Internal

1 (34 TE) 19 min ()
) Remove Fixture 15 min Internal

(IFENER) (M)
Look for bolts : Internal

S| (onee) | 0™ | @)

™

FREBME
2 AHYRE !

/

& NotebookLM



B2 RS IMEELL

BEFORE
w‘ (O Internal Setup (E#1B3ia]): 60 mins
>
\ﬁﬁ (Separate)
AFTER External Setup (#15ME=): 30 mins Internal Setup ({S#/LE¥I8]): 30 mins

o EN: A sETataEay | O RERRSEGNEE THE%E? V¥R 4

R TR i 30%-50%
) = H1EHE, O TEREECHANESFT? A 30%-
R O & /XRERBRATAAL? - ELNITE] .




PZILV RIS

-

%EE:

REMEL R ERTE

AIRAFER, RSV EIVIME,

Liner
for adjusting
the die height

Male die 5 Male die
Female die h Female die
R 2 I
Standard die height

MeEtnEN: S—RARE, FRTERE.

Production over

No. 1 die

—>

. *ﬁaﬁfll'\
(Pre-heating) — 7 /l
Bolster T)_ﬁ

o HMERTT)

(Off-line Presetting)

For next production

No. 2 die

Revolving axis

(AN

_} Roller

Revolving table car

©

LT
i
gy
£l

HoNES: ERREFREMRR,

& NotebookLM



BHY:. ARSI — 1212 EEIA!L
SMED £%13: 1212 2F%( IRUEXA (Bolts are our enemies)

Traditional Bolt vs Improved

RETH—EBN AT 1D —ERD$

o NS BERSHTES,
o EATNEEIER A —R2BPH] (One-touch clamps)
o E1T{Ek: ZAMERLDEIL,

& NotebookLM



Sy (RIHEHEL — 55 =&

The Foundation: 5S is Essential for SMED Success

BB RIFA 5S, SMED T3ERIN.

{TENiB R
° 1. EME%E (SMED Cart) : &iHgEERE, FRETA.
BEYEEB. B

« 2. BMLEE (Visual Management) : EiRIS, —ER
HAEEHITAREFTE.

» 3. BHHRE (Pre-check) : 1EE#la1, MIAFTERAA

TEFER (HLESEELEREKR) .

N @

5

ERE . SEALERNTH S5 BILER: BFIR
(Motion Waste: Unorganized Searching & Movement) (Visual Management: Shadow Board)

& NotebookLM



BN REWSL%EF (Step 6: Standardization & Sustainment)

B LIS e

(Standard Work Sheet)

{Kﬁgiﬁ‘-]
T el o 2min | S SEMSMEDAZ (Use SMED Cart)
i ﬁﬁgﬂﬁd Mold) 4 min G —REEFTHA (One-touch Loosening)
3. Uﬁnﬁﬂﬁ ol 5min | % XIFHFS (Align Marks)
4. i&ﬁﬂ%mﬁm) 3min | o KREBEF (Check First Piece)

o 32177 (Create Standard): S{LHIERYRIZEC A+

(Document the optimized process into formal procedures.)

o 1Fill (Training): FAREABILXRVIR(EGEBZEETRIZ.

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

o ;HFR “KI5” (Eliminate Knack): iRiENMRECH—H5R, FBERBZEMEN “BHRFRE -

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

MW FRERENE, BIATREAIT, BEIT—Xe#,




SMED BYHMRS5T

RR=. SHIE
(Zero Exchange)

IBRT. goH
(Single Minute)
BFig] < 10 mins

BR—: Tl (SMED)
(No Concept)

BiE > 30 mins

RSN —RdiRE
(One Touch)

Bap i

BRA: —RAikiE

(One Cycle)

WMERE, REEF™
[.;‘1

000000000
] ! I

&1 NotebookLM



Kaizen Pran &t 5 17E0 &N

« ARl “5X" FHIT “EY%” (Don't let perfect get in the
way of better)

« %enhBei, BEhEE (Reach for the mind before the wallet)
 MFEBMZ, 0] “t4? ” (Discard fixed ideas, ask Why?)
» Just Do It! (ZBP1TEh)

SMED AMUNERARINH, BESENEE,
M‘%\*ﬁté‘a Hgﬁfﬁ_gﬁmﬁﬁs iﬁpﬁﬁ_*ﬂbiﬁﬁo

&1 NotebookLM



IRBEE: MTJEFPEE

Eﬁl“"@ﬁﬁﬂﬁﬁﬁ”
BT fem a7 AL

T BafiFHRERARE

HITMIERSMEDZI BRI EE, BEZF I EIRIIA S,
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TR ATATIIEELL D" 112
F1 #RESHRIE < TR

FAXRZEHEAE ~ 1573 %%

fRR I RE ~ 1205339

@ﬁ&iﬂ%ﬂﬁﬂﬂiﬁl: 12053 vs friEHR e AR Y E] : fJﬂ‘lB#@

EABIRT , ERRFERT?

MBENESEIJLEMRERE, AMRBAGENIRE, BREAS TR,

& NotebookLM



T

R E S ERRAER

i3 : tHIA

T
20 A\ 1=
T
ffric i &

EEELE Lf i

FINET : EEFRETHER BE” 5 "FE , #FAAIRERALNE
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FEeERIRIE: EBMEESIMEREL

(" Internal Set-up / PaEHELL | [ External Set-up / Sh&RELL |

A B ORI RSB AER TR

_— (Running)

——
-'.-— '-I..'

(Must shut down)
@
o XE -

W 4 (Reduce) \Q\

B G - S, TSNS
(Must shut down) "y o 4 (Running)

=~

y .
K%EEﬂmMﬁﬁﬁiﬂﬁmu%ﬁmﬁE.EﬂAﬁﬁgJ

& NotebooklLM



EEHILEGE |: MFENRISE) “—HEE

THEIFE (No Aaj_is;ment) - EUH

Poka-yoke pin

\ ﬁ/ly// SME);%EEIZ]ISEEU
\ / Notch N ; N |
y

%

Ihaetse B (Functioril Clamping) - £#27L

r/_ FEEREM FHE ERE PR J




BaleeiiE |l

. ERRARREZIRRGR

[ FA#E (Technical Specifications)

= [E)RE: {KEE1T3
» BRAEE:

s BOERA: RREESREARE

i s

mH. BERE]

S HRAY

= (Crane) BENERT fﬁ _!
354

S 7
i &

&1 NotebookLM



EEEA: MRS “—RiR”
&

= " |
L -"'i | v F
ERSSEIE=? GG B o s
(Information Pre-loading) (Collaboration Visualization) (One-Touch)
was @ ‘ L ] . . E
ML s A my
(Mechanization 7 fodl, (Digitization)

e
B LJEEE?JTHEJ’C;EEQ )

&1 NotebookLM



BTSRRI RGN

L (o) —
dh nd ( ‘) » I:'u-ul » n-B
Ry =) =)
EARE  BFES CEElK AR
(Line Shortage) (Digital Signal)  (Warehouse Receives)  (JIT Delivery)

| =0 ZBhXE - BFHT R0
plFr=: 7 RE ERRNARERS, FMaE

B, ERENEHE. )
77— [l IVTH“

& NotebookLM



S WP ITIIT y SO SRR

- SCAIRJ{{E: AndonRFBSEEIR

‘ N DIP-34 4 =R EiR
———
4 = B8

5 ® 0 off - ofo + ERERFEBAERS
‘ - oft | - _ 555 AndonZ#:
“ 0% -

- - OfF - =
Teer o - |M] . o] - 2 UPPH, BB

e . = == (ICT/ECT) . BIT0®S
KR EiITRTS 288 ﬁﬁﬁﬁ‘hﬂ %I{’Eﬁ:ﬁfﬂ{:r ( / ) BE1T '-‘
i = Tl

ERFER T2

N - ' oY, * o fME: F9 “2NEHRIT
. = ; I"\__E.‘/[I\Iiﬁ

Iﬂ"..4

e — o IREIBSE, FIRIRS
i — B CIHAHORE T,

P e T

AL NY

=l

rrriz

)

A NotebookLM
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rrrry

. ,5/ FTTFTTFIFT. i / \ LARRRTZLWL \\:

'/ - s\’ “ b ] “
. | EREERE: TERENRANER
, BEERE
(Fixed Focus)
Ly BEEAW 2 27)
(Rail-mounted)
| -'h:....,.q | | ) !

TRLLN

E%Fﬂﬂﬂﬁt'ﬁﬁﬁﬁg FFEN R, N
k ﬁ@d&)‘ii ?ﬂlﬁ‘l‘,%uﬁﬂxﬁkkiﬁ hﬂ’l‘ﬁ#ﬂjﬁ, :ﬁ"‘hﬂﬂfnﬂﬁi :J:IW,E#F EIHEEI]FH o J

\ Frrrrri o

| TR Y ‘




IIIII

i HATTTT A b, ARRNW

iR W@ R BEhEe

BXah: S TH
(Recipe)

Bxzh. EahiE

Bxzh: 1RA BnhiEs! |
(Logistics) |

(Hardware)

N mﬁ “m7soPE sgfrmi

mSMEDﬁfﬁlﬁtﬂﬁ, = EEJJ‘HSEJJJ '525{%%5”927] Em**ll' E{JJEF‘)

Frrrryi o

LA RN

TERRLY l



rrri7

) HAFTTT y b SRR YWR

24 BEH=TaM g
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