Push / Pull Production Flow Demonstration

Purpose: Tacit (hands-on) learning exercise to simplify the concept of
Lean Manufacturing, and quantify potential improvements over
conventional (push) strategy.

Goal: overcome apprehension toward lean implementation and get
everyone on a path of continuous improvement relative to customer
value, cycle time, throughput, and working capital.

When people recognize that lean techniques accomplish the above
goals with less effort and confusion we can immediately begin to
make improvements.

Initial effort to implement measures and techniques quickly pays back
with dividends in time and satisfaction.

Participants will engage in physical simulations of existing and
proposed production solutions.

Outcomes will be timed and measured using simple methods to
demonstrate potential improvements.

Once the initial demonstration is complete a few key points will be
made to reinforce the outcomes.

Sequence of activity:

1. Participants align themselves in a scaled representation of the
current plant layout, and perform the Batch / Push exercise as
directed.

2. Participants align themselves in a continuous flow layout and
perform the Lean / Pull exercise.

3. Measures taken during the exercise are reviewed and
disseminated.

4. At a second session the exercise is repeated with defects and
Engineering changes incorporated at prescribed intervals.



Batch / push model
o Parts and subassemblies are held in stock

Work order is issued to the Inventory Manager

Jobs and kits are issued for each assembly in lot sizes
Assemblers are told what to work on by the supervisor
Once each job is complete all parts are returned to stock
Personnel required:

Customer

Suppliers

Purchasing agent

Inventory manager / parts picker

Supervisor

sub assembler

final assembler
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final inspector

©

time keeper
Rules:
1. Layout should simulate current plant layout.
2. Work begins when a customer order is released to the
Supervisor by the Materials Manager.
3. Subassemblies are processed in lot sizes of 5 or more,
beginning with subassy 1, then 2, then 3, then 4, then Final.
4. All parts and subassemblies are issued from stock and a
transaction recorded.
5. All WIP is returned to stock between operations and a
transaction recorded.
6. Workers take direction only from the supervisor.
7. The timekeeper may pause the simulation and record data.

8. Continue working until the timekeeper calls to stop.



One-Piece-Flow / Kanban model
Parts and subassemblies are held in Kanban

o
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Work order is issued to final assembly

Suppliers deliver parts directly to assembly

Personnel required:

Rules:

=

o a0k 0w NP

Customer
Supplier

Sub assembler
Final assembler
Final inspector

Time keeper

Layout is linear with 3 assembly stations and line-side-supply.
Work begins at final assembly when a customer order is

received.

3. Kanban is set up for in-process (2ea) and supplier (2X4).

Subassemblies are built to replace only what is consumed from
the In-Process Kanban.
When a Supplier Kanban is empty, return the sheet to the

supplier for replenishment.

6. The timekeeper may pause the simulation and record data.

Continue working until the timekeeper calls to stop.



Recording sheet

Interval 1 2 3 4 5 Total

Stock
transactions

WIP

Rejects

Shipped

Recording sheet

Interval 1 2 3 4 5 Total

Stock
transactions

WIP

Rejects

Shipped

Recording sheet

Interval 1 2 3 4 5 Total

Stock
transactions

WIP

Rejects

Shipped

Recording sheet

Interval 1 2 3 4 5 Total

Stock
transactions

WIP

Rejects

Shipped




Part, Subassembly, and Final Assembly Specification s

Components

Final Assembly

Subassy. 1

Subassy. 2

Subassy. 3

Subassy. 4
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Kit: Subassy 1

5X

5X

When complete return to stock

Kit: Subassy 2

5X

5X

When complete return to stock

Kit: Subassy 3

5X
5X

When complete return to stock

Kit: Subassy 4

5X
5X

When complete return to stock
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Final Assy Kit

1x

1x

1x
1x

When complete deliver to Inspection

Final Assy Kit

1x

1x

1x
1x

When complete deliver to Inspection
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Supplier Kanban Supplier Kanban
When empty deliver to Supplier When empty deliver to Supplier
Supplier Kanban Supplier Kanban
When empty deliver to Supplier When empty deliver to Supplier
Supplier Kanban Supplier Kanban
Supplier Kanban Supplier Kanban
When empty deliver to Supplier When empty deliver to Supplier
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In-Process Kanban In-Process Kanban

Replace only what is consumed Replace only what is consumed

In-Process Kanban In-Process Kanban

Replace only what is consumed Replace only what is consumed
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Customer Work Order Customer Work Order
Deliver to Final Assembly Deliver to Final Assembly
Customer Work Order Customer Work Order
Deliver to Final Assembly Deliver to Final Assembly
Customer Work Order Customer Work Order
Deliver to Final Assembly Deliver to Final Assembly




Nature of Rejects and Engineering Changes
Rejects can occur at any stage in the process:

o One part or subassembly is rejected at next use
Fit, color

o One part or subassembly is rejected at final inspection
Red

0 An entire lot of parts is found defective at next use
Wrong color

0 An entire lot of parts is found defective at final inspection
Red

Engineering Changes occur at many stages:

0 A partis revised rendering stock and assemblies obsolete
White to black

0 An assembly is revised for part placement
Blue over green

o0 A component is replaced with another component
Yellow 1X2 is now black 1X2



