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Plant, Machine & Office Layout

Definition £ X

T, M%%ﬂb"%#ﬁ)

Eij

The physical positioning of processes, departments, equipment

and work areas to optimize an organization effectiveness in

achieving its operating objectives.
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/Traditional Production Layout 1§, E = Ja
Batch Production #t & 4 /t

m S ﬂ ]

AN 7
Scheduled Inventory \ Scheduled Inventory \
Stock _:ﬁ
Room et

 Departments Organized by Function If 8 ¥t & & &8 |1 H) & HE

- Inventory Banks Before/After Each Process &1 T Z 8l /G #8 B K#t E £

 Large Batch Sizes X #it &

« Equipment (e.g. Fork Trucks) Required to Move Material F ZE X EZ % ®# £ & 3)
# ¥k

« Resource(s) required to maintain Stock Room F E & fr B IE % I & F

 Lead Times are Long #l i& B # X K

* High Inventory FE 77 K %

« Each Area Optimizes it's own Performance & — X B X ff B C K & I & i

b
\\- Processing Time is a Small % of Total Time T. 2 i 8] 76 & ¥ o 18] & & ﬁ?ﬁ/
/N B
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/ Traditional Layout % & 77 /& \

Departmental Focus £ A

— Entrance A
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/Traditional Process Flow £ & & T Eﬁfi’\

|

« Complex Material Flow 8 Z& i # £ /i 72

« Complex Scheduling Required & Z¢ ¥ 4 7= 3t &I

« Large Inventories within System 2 & N K & E #F
* Long Lead Times 1R &l i& A

« Batch Operations K fit & # 1k

\\ - High Cost to Manufacturef® & 4 7= & 4 /
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m Traditional Production Layout =

m

// ﬁ?%ﬂ% szﬁ/%

Assembly Line 2 B £
X @ X X B X

- onvevor % it A

¢ Y . X * -

« Work Paced by Conveyer T {E % 2= B g T % i #l
- Material Handling Reduced #& 72> T #f %} & 2
* Individual Station Disruptions Accumulate ~ N\ T 1E

uhi W K £

« High Capital Investment # & X %

- Low Flexibility to Satisfy Schedule Variations A& #% ® %,
G ¥ & N A T R AR B

\\ « Usually Long Changeover Times i 2 K 8] i K

\
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[l Traditional Production Layout 2=

a e 40 2 2L 7 AT A

"Process Flow"" T £ & 72" \

I N

Continuous Flow Process

Y mBENLE
(i.e. Paint or Plating)
(B Zm1: 15§ % B HE £R)

- Raw Materials Stored Externally to Process £ T & Z
Ah B 1 A7 IR A R

« Complicated Scheduling® Z% i 4 7= # &I

\

Finished
« Fork Trucks Required to Move Material 75 I X & # 3 # B Goods
« Material Moved Long Distances ¥ i& # 3 #4 ¥l
« Resource(s) Required for Stock Roomsf: FE & B % J§ Storage
« Packaging often done External to Dept. HZEER I JIMEEE S ih B E
Raw /WIP ° High Inventories X & FE f#
Stock Roon-qLong Lead Times 1B & & i& &
\Eié@llﬁffﬁﬂn%ﬁ‘ﬁ /
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/" Layout Waste Elimination
Techniques

H Br A7 g IR 7 5 R

* Group Technology 4 & # &

« Point of Use Manufacturing Bl Fi B 45 4 7=

- Cell Technology # J© # K
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Layout Waste Elimination \

Techniques

/ﬁﬁﬁ:‘%@ﬁ/ﬁﬁ?m&*

Group Technology 4 & £ &

.

« Grouping of Operations so that the End of One
Operation is Located at the Start of the Next Operation
EENMBRIELAETER Fi—THRENERESET
— A BAEN I LM

v
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Mayout Waste Elimination Technique%
a H B A IR 2 B K N\

Group Tec nnollogy | ﬁ 7 K
2]
" ! !
e 1@
* Processes Grouped by Product Families
RS MRHETIZHS

- Simplified Material Flow f& 4k #1 ¥l % 72

- Simplified Schedulingf& 44 4 7= # il

« Small Batch Sizes between Processes T. & [d] #t & 18 /)
« Shortened Lead Times 48 & #l] #& B #H

\\-Lower Cost to Manufacturef& & 4 7= g & /

10

PDF SCHEi ] "pdfFactory" ik A6 www. fineprint.com.cn



http://www.fineprint.com.cn

m Layout Waste Elimination

¢ W
s

-

- Convevor #r 1£ B

Techniques

H B A7 7 IR 5 R
Point of Use Manufacturing B A Bl 45 4 =

» Locate Feeder and User Operations Adjacent to Each
Other at the Assembly Line or Manufacturing Cell.

FERRCLRBRAE - RN, (EBORILS A B AR5 AR /B

0
/

X @ x x @ X

¢ Y - Y .

\

Feeder £ %L 1
Operation#g 1

/
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m Layout Waste Elimination &=

/ Technigues \
H B A Jm IR 7 B R
Cell Technology # 7t & £ &

* Operations are located so that one individual can produce the entire
assembly - with multiple simple machines instead of one large machine.

PP ANRBREBINREL-—FHZERANSE AR

K Hl 88,
Entrance A\ O _
> A > B > C
e — - @ @
————————— =
: — - 7
. ‘(—— T e e e e
Exit H &0 O o
) = E D |—
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m Layout Waste Elimination paR

fechniques
4 H Br A G B IR 2R & K \

Layout Using Manufacturing Cell Concept:fi7 /& 1 fH 8 JT 16 #f &

Entrance R
= A LB d
@) @)
@ @)
Exit
HTT = E D |<—

Flexibility to Increase/Decrease Number of Operators depending on Schedule
MB\EA>HX, REEWM/ROBEIA
* No Fork Trucks, Dedicated Material Handlers or Stockrooms Required
T H X E. AR LR E
« Eliminates Large Inventories between Operations 7§ & # 1E 8] B K it B F
« Grouping Technology Reduces Product Variation M F 4 & £ R 2> 7= & & 3)

\\. Better Control of Quality between Operations™ #F #b 3 4 T/ 7] i R & /
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L $
@ Layout Waste Elimination &=

Techniques
a H B A R IR 5 B 5 K A

Cell Concept . JjT th ¥ &

U or other Shape for Equipment Layout; Operator could produce entire
Product

BREMBARHAUEREERER BRAETATUEEANH

Multiple Simple Machines; not One Large Machine

EH 2GR AHH: MAR— G KEHF

Operators Know Every Job and Rotate between Jobs

BRELIRDZE—WIME FEARIIEZENA .

« Vary Amount of Personnel within Cell to Match Schedule Requirements
\\ EEMARBRBARALEE, DENE ™ RHFTE /
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m Layout Waste Elimination

¢ W
s

/ Techniques
H ER AT IR # B B R

Manufacturing Cells: Including a Monument ¥ & t4: HE £ & 5

C

\
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mLEAN ORGANIZATION CELLS ¥ 25 2\ &7 =T

.

¢ |

MANY SHAPES AND SIZES £ #t X X 5 # 12 \

Equal Sign Shaped
Xt & /5 B R

B

C

U - Shaped 7% IR
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ﬂAN ORGANIZATIONCELLS B #H A 8l % =
/ INTERIM STEPS i JiF 4 B

A

LESS WAITING # 7> % £
/ Q,\ INVENTORY INCREASES [ 7 4 1

UN-BALANCED A F #

BIRD CAGE & %
A

PRODUCT FOCUS 7= /i £ &

O SMOOTHER FLOW Jfi 1% ¥ 72

ISOLATED ISLANDS# & BALANCING DIFFICULT F % [ #

4 REALLOCATION DIFFICULT & 4 ¢ [H
Q €
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MEAN ORGANIZATION CELLS ¥ @ A H]

L

/ COMBINED CELLS 4 &

6 PARTS 3§ 4

8]

—A—A

part C|
i—A/
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MEAN ORGANIZATIONCELLS B & A | #

P
/ COMBINED CELLS 4 & #% J§] \

1 MINUTE CYCLE- 8 WORKERS
1% 1EH -840 T A

. /
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mLEAN ORGANIZATION CELLS ¥ 2§ A H 4

=
/ COMBINED CELLS 4 & #% J§] \

1.2 MINUTE CYCLE - 6 WORKERS
1298 EF -6 1T A

12 11 10

. v

20

PDF SCHEi ] "pdfFactory" ik H A6 www. fineprint.com.cn



http://www.fineprint.com.cn

< "
S

U Cell Guidelines for Waste Elimination

ﬁ%ﬁ%muﬁﬁm#QEW

More Machines than People; Operators should Run More
than One Machine.

MBREANDZ BIELEEZEANIE—6 P28
- Keep Large Containers Out of Cell A4 B KX Bl #

 No Physical Barriers within Cell; e.g. Control Panels, Tool
Boxes, etc.

BEXZYER: Bl ZHKk. TAHEES

 Arrange Machines Close Enough together to Allow
Operators to Operate Machines on Both Sides of Cell.

Plas SRR, HMELT A LS E LR EL B P&

* QOperators Should Perform Material Handling between
Machines; Minimum or Single Parts.

\\¥ B T B0 7E HL 38 22 ) AT 40 6 RO ;mazmgﬁ//
B B, A E A
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HEB IR % KU JE FE 15 F IR A
(Continued) (££)

« 1st and Last Operation should be done by Same Operator
(Where Feasible)

é%j]—r/;ﬂ?%}: B AEN B R —#A4E RS GEAAT

 OK for Operators to Walk between Stations (unless
Excessive); Machines can wait on People

BAE T W] LLAE TAE ¥ 2 1 5E 30 (2 R/ B9 T AE 3 BR 50D
Pl #s AT DL SF fix 3 4 TR # 1F

« Total Operator Work Content should not Equal 100 % of
Demand Cycle Time to Allow for:

BELEFT/ERNEALERLI0% F T FRAEHE M, D
& Be #%: - Material Handling 4 ¥} 3% #

- Preventative Maintenance [l 3 4 1&
\\ - Changeovers i # 5 % 3

22
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¢ W
@ Overall Layout Guidelines S

/ for Waste Elimination \
TH BR TR 5% 1) B 1K A S5 18 F T 6
« Eliminate Need for Function (Best Alternative)

H Br X T e B R B (BRI B & ).

Combine Operations where possible (Next Best)
RABHSHEE XK T E&TFHIEH
— reduces inventory between processes ¥ /> T. & Z [8] FE %

— reduces excessive operator motions/ walking % 2> £ K K B 1E3 1B/ & 3
— enhances operator productivity 3 B # 1 T & /= &

Utilize Dedicated Equipment/Tools (where possible)

FHEH&EZ/ TR ETRKNE LT

Organize Operations by Product Flow Path (Group Technology)
HREFRRAERELHALSREE AEHER

\\- Incorporate Simple/Flexible Types of Equipment or Tooling /
e HME/ RENRERT A

23
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¢ K
@ Overall Layout Guidelines |
/ for Waste Elimination -Continued \

H BR R 2% A5 AT 7 18 R — 4

« Store Incoming Material at Point of Use.

THEBMFETHE R L

 Design Containers to Fit Point of Use.

BLAE Bt & Y BT B &5 A

« Arrange Equipment so that Output of one Process is located at
Input of Next Process.

BEZHFEAMN T -ELIZHNHOAT FTEILZH AL

* Design Layout for Standard Conditions; Don’t Institutionalize

the Exceptions
i R v v SE b HE KA D 1 1 EO//
24
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/ Overall Layout Guidelines

for Waste Elimination -Continued

H B IR 72 1 &4 A 15 7 IR - &

« Locate End of Assembly Line at Shipping Docks.

R & & um b T & Bk
Receiving
M é FABRICATION # i#&
) >
E
EA FABRICATION #/ %
Shipping \L( -
Z%ﬁ . FABRICATION #/ &
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Overall Layout Guidelines
for Waste Elimination -Continued

H BR R 2 & AT 7 1R R - 22

« Use Simple Automation with Minimum Material Handling
FHE DU EINR R B EE
* Progression from Manual into Automation

F R A I NE L

Simplify & 4k

\Consolidate.é‘r I

\\ Automate B 1%/

26
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m S8

—
/ Plant, Machine & Office Layout \
T/, M%fﬂb/\iﬁm

Benefits ¥ 2§

 Permits Immediate Feedback on Quality Problems
B B & Bt B & )
« Reduces Scrap and Obsolescence ¥ 2> J& & 1 i B 7= &

« Saves Space and Investment in Material Handling and
Capital Equipment

MELEMEEZRED, THISHBER TERE
« Provides Greater Flexibility 3 H R #& %
- Eliminates Waste 7§ k& IR %%
 Improves Responsiveness to Customer Requirements

\\ P E R R R //
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