Chapter 6 Designing Lean Systems

m Lean System and JIT
= Muda, Kaizen, Jidoka, Heijunka
= The Kanban System

What is a Lean System?

Operations systems that maximize the value added by each of a
company’s activities by removing waste and delays from them.

Just-in-time system

A highly coordinated production system in which materials
are moved through the system with precise timing, just as
they are needed.

JIT system ~ lean system
JIT (pull) & = MRP (push)
JIT is a part of TOYOTA production system.




JIT and Eight Types of Waste (Muda)

JIT: The belief that waste can be eliminated by cutting unnecessary capacity
or inventory and removing non-value-added activities in operations.
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Process Considerations in Lean Systems

Kaizen: continuous improvement (=)

Pull Method of Work Flow: supplying material based on
demand using Kanban (&1R)

Quality at the Source:
Jidoka: automatic detection (B#1t)
Poka-yoke: fool-proofing to reduce errors
Uniform Work loads: Heijunka (FF#1k)
Flexible Workforce: cross training, work rotation (Fi/)\F#£i5l)
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Kaizen: Continuous Improvement
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| Single Minute Exchange of Dies = Single Digit Setup

faster set up
= smaller lot sizes
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Operating Rules for Single-Kanban Systems

1. Each container in the process must have a Kanban card. (£#)

2. The assembly line (Fiz-E E)#) always withdraws materials from
the fabrication cell (L=37%). The fabrication cell never pushes parts to
the assembly line.

3. Containers of parts must never be removed from a storage area
without a Kanban first being posted on the receiving post. (FF1%)

4. The containers must always contain the same number of good parts.

5. Only nondefective parts should be passed along to the assembly line
('F %) to make the best use of materials and worker’s time. (f2 &)

6. Total production should not exceed the total amount authorized on

the Kanbans in the system. (B &= = EH)
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Determining the Number of Kanbans

Supplies must be shipped frequently, have short lead times, arrive
on schedule, and be of high quality. In US, such arrangements may
prove difficult because of the geographic dispersion of suppliers.

= Too many kanbans = excessive inventory

= Too few kanbans = not enough supply to the next station.
o ERBHEKRE L=d(wt+p) w = transportation time + waiting time
d =daily demand  p = processing time per container

= Number of kanbans = L -(1+ a) / number of parts in one container
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Example 6.2

= A container of parts spends 0.02 day in processing and 0.08 day
in materials handling and waiting

= Daily demand for the part is 2,000 units
m Safety stock equivalent of 10 percent of inventory

If each container has 22 parts, how many kanbans are needed?

2,000(0.08 +0.02)(1.10) _ 220
22 22

k=

= 10 kanbans

Suppose that a proposal would cut materials handling and waiting
time per container to 0.06 day. How many kanbans are needed?

2,00000.06 +0.02)(1.10) _ 176
22 22

k= = 8 kanbans




