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1.Aonde estamos ?

v ldeia
v" Proposta de solucdes
v' Escolha da solucéao

« Detalhamento da solucéao
* Prototipo

- Planejamento do processo de fabricag&o «
« Fabricacéao




2.Chao de fabrica : layout funcional
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2.Chao de fabrica : célula

Producédo em célula

Uma célula pode produzir uma
guantidade determinada de
produtos similares, reunidos
pelo que se chama Tecnologia
de grupo. O layout celular &
uma metafora da composicéao
biologica humana, no sentido
gue uma celula € uma unidade
fabril para um grupo particular
de pecas




2.Chao de fabrica : linha

Producao em linha
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3.Producao Sincrona : problema

1. Todo sistema tem um gargalo (bottleneck)

2. 0O gargalo se manifesta quando a demanda excede a capacidade de
servir

3. O throughput (taxa de producéo) de todo sistema € igual ao
throughput do gargalo

4. Dado que 1/2/3 sao verdade, para maxima producao, deve-se manter
0 gargalo produzindo a 100% da capacidade, com zero defeitos

5. Dado que 4 é verdade, os processos nao-gargalo devem trabalhar
abaixo da capacidade (ou seja, abaixo dos 100%) para nao
sobrecarregar o gargalo com lotes (batches) grandes demais, que se
tornardo estoque (WIP, work-in-process)

O gargalo muda de acordo com o mix (shifting bottleneck)
Utilizac&o e ativacao de um recurso sao coisas diferentes
Uma hora perdida no gargalo € uma hora perdida para todo o sistema
Uma hora economizada no nao-gargalo € uma miragem...

6.
7.
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3.Producao Sincrona : conceito

Linhas de producé&o ou células podem ser organizadas de acordo com
0s principios de Producao Sincrona

Ideilas centrais:

* Fluxo unitario: a cada “intervalo de tempo”, um novo produto €
produzido

» Fluxo continuo: estoque zero
« Divisao do trabalho pelas estacdes

ldeias seminais: Goldratt

A Meta (The Goal)

TOC (Theory of Constraints)
Bottleneck technigues

DBR




3.Producéao Sincrona : DBR

o March of soldiers: The slowest soldiers
Drum-Buffer-Rope determine the speed of the march.
% Drum

Raw Finished
material item
The slowest soldiers: Botlleneck
' Synchronizes by beating a drum keeping pace with the slowest
solders.

" Prevents the troop from spreading by tying other soldiers with the
slowest solders (i.e. bottleneck) by a rope.

" The length of the rope provides a buffer and constraint to the range
of fluctuation in the speed of each soldier.

"Understand Supply Chain Management through 100 words" by Zenjiro Imaoka.
Published by KOUGYOUCHOUSAKAI 9




3.Producéao Sincrona : DBR

D Centre for Promoting Ideas. USA WWW.ijhssnet.com

Hence, the entire production output of the plant is based on the exploitation and subordination of this capacity
constrained resource (CCR) or bottleneck. The DBR basically is a mechanism to fulfill the CCR exploitation
and subordination process. As shown in Figure 1, the three major components of DBR are the Drum, the Buffer,
and the Rope. The Drum is a detailed schedule of the CCR in order to ensure the exploitation of it. The Buffer
15 a protection ume to protect the CCR when raw matenals are delayed by previous processing procedures.
Finally, the Rope which can be measured by offsetting the Buffer from the Drum is a detailed schedule for
releasing raw material into the shop floor to force all the parts of the system to work up to the pace dictated by
the Drum and no more. That 18 the Drum is the action plan for the CCR exploiting decisions and the Buffer and
Eope are mechamsms to subordinate all non-CCRs to the Drum (and thus to the CCR explmting decisions). The
CCR exploiting and subordinating mechanism in DBR has two fold benefits. The first is it can squeeze and
protect CCR potential throughput so as to improve the system throughput. The second 1s 1t restniets unlhimited
release of material into the system so as to prevent the growth of inventory and an associated increased in lead
time. These improvements have been verified by some real cases (Schragenheim and Ronen, 1990); Corbett and
Csillag, 2001).
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Figure 1: Three major components of DBR 10



3.Producao Sincrona: Takt Time

« Takt time (do aleméo Taktzeit, onde Takt significa compasso, ritmo e
Zeit significa tempo, periodo) e a taxa de producéo, ou seja, uma
nova peca deve ser produzida neste intervalo de tempo

« O takt time é o intervalo de batidas do DRUM

« Se uma fabrica trabalha 9 horas/dia (540 minutos) e a demanda do
mercado € de 180 unidades/dia, o takt time é de 3 minutos

« O takttime é o tempo do gargalo. Ou seja: o gargalo deve ser
projetado para produzir nesta taxa

« O objetivo do takt time € alinhar a producéo a demanda. E n&o o
oposto!!

11



3.Producéao Sincrona : Rope & Buffer

« Cologue um buffer na frente do gargalo, para garantir que ele estara
sempre alimentado

« Planeje o momento de entrada das ordens no sistema, para nao
“sufocar” o gargalo

12



4.Representacao do processo de fabricacao
I

O processo de fabricacao deve ser representado em uma folha de
processo (process sheet)

DETAILED PROCESS SHEET
Description SUMMARY PROCESS SHEET
Unloading Trucks Department __Service|Number: S3 Description
Number S3a Author: GM, KH, TB, MH, S) |Date Written Unloading Trucks
Document # Ser 1 22106/2006
¥ OPERATION ANALYSIS # | MAINSTEPS |Q ﬁ E # | KEY POINTS DIAGRAMS
] |Univadng ol mats: 1 |Open tear dooss & zecure 1 |Look for mat label >
to chp on nde of lruck, descaplion on tolley.
2 |Bring mat trolley to soar 2 [Stack mots in an ordedly
C ol tuek fashion.
3 |Place sodod mals on mat 3 |Keep groy. work and 2k
lllole,l piovided in the coloured mats sepaate -
{toading bay.
2 |Unloading ol bagged overalis § 1 |Brng labeled tielley to . 1 |Inswie part of one ofall
bags of special customers o/alls: roar of truck, Place bags & hanging ot of bag foe
of o/alls on tolly. Identdication
2 |Keep blonded whete & 2 |Special cuttomens mutl
di bo kepl on soparate.
coloured sepalate.
3 Unloadng ol coats. 1 |Place soded gorments
n correctly labelled ban
4 |Unloadng ol CT: 1 |Bumg CT trolley to rear 1 |Place any loose CT into
ol ek a thng
2 |Inswe strap on CT shing 2 |Stack n shings of six
1 pudied tight. tolls, lows shmgs Pogh
3 |Place soled slings of 3 |Keep coloused. stripped
B ICI onlo CT tiolley & Ewo separate.
}( ) 4 |1l trelley Il Lake into
XS lm 13




4.Representacao do processo de fabricacao

Flow Process Sheet

| Page __ of _

Process Chart Symbols

Product Name:

Flow Begins

Flow Emds Date

Prepared By:

Approved By:

Process Symbols
and Mumiber
Used

Task

No, Process Symbaols

Description of Task

Tirme Machine Towding

Involved

Required Reguined

O DOV

o DOV

DOV

o> ) OV

=3 D AmAvy

Sym | Name Action Examples

Q@ |opsraton | @ | Sanou pan

[;) Transport |Moves Some % Convey, Fork Truck,
Distance OTR Truck

W [mwpect  Checkror | D[ Yoenepect

D [oeay  [femeoray @@ | Gen®

N/ |stomge [fomal | B | Sarsnosse o prackec

(| 2N )=

e L b

o) OV

o OV

http://lwww.strategosinc.com/process_map_example.htm

=g B

N
O DOV

O DOV

O D OV

&> L) OIN

=3 b I mhvy

o> U OV

DOV

oD Owv

>D OV

DDOV

O D OV




4.Representacao do processo de fabricacao

ollow one product
or a narrow product

Cosmos Products
15" Perforated Stock

Place dominant

group.

Pal

From Supplisr

Unload & Recelve
8.38

Ta Stor
B.28 hr a9e

P-Perts Storage

48" Z-mil Lo
From Suppller

o 28

From Supplier

Tube

Unload & Receive '-E-"%lgad % Recelve
8,58

To Storage
8.28 hr

P-Parts Storage
8-2-1 wks

To Storage
820 hr

F-Parts Storege

B-2-4 wks wks oull As R

Pull As Reqd Pull As Reqd eqd
To Packaging

To Packaglng To Packaging 18 h

a.1a br 616 he a.18 hr

Oueye 2 Package

858 hr

Queue O Packags
858 hr

Queus 2 Package
858 hr

how componepts
& subassembligs
on the left.

Merge |tems only
when the pvhj,fsical-\N
items nmherge.

\

component on

right.

From Supplier )
Describe

Unload Truc

0 e each event
concisely.

Pull Retalns

2488 hr

http://lwww.strategosinc.com/process_map_example.htm

To RM Storags

218 hr

RM Store To Quelity Assurance

B-6-12 wks B2

To Slitter Quaue 2 OA

818 hr 48~128 hr

Slit Inspect

833 hr

To Intermediate Stge Retaln Storage

218 hr

Intermediate Stge

2-2-4 wks

gﬁanwmm Add optional

Queue @ Machine information

858 hr as required.

Perforate

828 hr

Across Table

Packags & Label

202 b FG Storage

Queus On Cart B-1-2 wk

050 Pull

To FG 28l hr

818 hr Package & Inspect

Stock 218 hr

319 hr Walt For UPS
2-4 hrs
To Customer
1-2-4 Days 15



