
Lean Manufacturing

by David Berger

Build a lean plant layout to increase your efficiency

Follow these basic lean manufacturing plant layout tips and reap the rewards

Some of the most impressive benefits from implementing lean manufacturing are derived from completely re-thinking the layout and flow of your facility. Many of the key concepts and principles are surprisingly simple to put into practice, yielding substantial results in a relatively short timeframe. Others require careful evaluation before cost-justifying a major layout change, such as relocating walls, heavy equipment, and supply services. This article provides a brief overview of what lean tools are available to you.

PHILOSOPHY

As with any lean initiative, it all starts with understanding "value" in the eyes of the customer. Everything non-value added must be eliminated. A typical facility layout and corresponding production flow are laden with opportunities that will eventually seem obvious. But first, "value" must be translated into common objectives for all employees, and everyone must be given adequate training on how to exploit those opportunities.

OBJECTIVES AND MEASURES
In general, the key objectives of a lean facilities layout and flow are to deliver a high-quality, low-cost product quickly, while maintaining a safe and pleasant working environment. The most significant layout and flow improvements are typically describes as follows:

• reduction in throughput time, cycle time or lead time;

• reduction in the cost of space, inventory and capital equipment;

• increase in capacity utilization; and

• decreased lost-time accidents.

KEY CONCEPTS 

Traditional factories push batches of product from one machine or work center to another, with usually a different routing for each product, and ending in finished goods storage. But you can greatly improve your operations by following these key concepts:

• JIT: The Just-In-Time concept has been around for several decades now. Under JIT, product is "pulled" through the plant at a rate equal to the rate that sales are generated. A customer order creates demand for finished product, which in turn creates demand for final assembly, sub-assemblies, and so on up the supply chain to raw materials. This pull system significantly reduces the need for building inventory.

• Cellular manufacturing: In many cases, efficiencies can be gained by grouping machines into separate "cells", dedicated to manufacturing similar items or part families, that require a similar production process.

• One-piece flow: Instead of the traditional batch movement of product between work centers, one-piece flow uses a lot size of one. This increases the speed and predictability of the production process, and dramatically reduces WIP accumulation if the process is properly balanced.

KEY PRINCIPLES
In light of the lean philosophy, objectives, and concepts described above, your facilities layout and flow can be thoroughly analyzed to identify productivity improvements. The following key principles should be employed:

1. Minimize material handling. Preference should be given to low or no-cost solutions such as gravity-feed slides. Handle product once only.

2. Minimize distances. Avoid walking, carrying, etc. by creating cells, combining operations within a work center, better planning, and so on.

3. Minimize strain. Work centers should be ergonomically designed to avoid back and other muscle strains.

4. Minimize clutter. Everything should have a home, from parts and tools at a workstation, to equipment and product within designated floor spaces.

5. Minimize storage. If you have the space, it will surely get filled. Thus, continuously minimize your storage space for raw material, WIP, finished goods and spare parts throughout the supply chain.

6. Maximize utilization. Make optimal use of people, space, and equipment to improve the return on investment.

7. Maximize flexibility. The key to lean is creating a layout that can adapt quickly to changes in product, equipment, personnel, or material.

8. Maximize smooth flow. Continuously determine and eliminate the bottlenecks, then re-balance the line.

9. Maximize visibility. To quickly spot problems, maintain a clear line of vision to anywhere, from anywhere.

10. Maximize communication. Lean requires constant training on tools available to meet goals and objectives, and feedback on how well things are going.
A CAUTION 

Do not assume that lean concepts and principles can be applied equally to any area within your facility. Examples where caution is required include applying one-piece flow in environments where transfer time is greater than touch time, or using cells when products, work centers, and routing vary tremendously from one product to the next.
http://www.advancedmanufacturing.com/July02/lean.htm


QUESTIONS TO ANSWER IN CLASS:

1) How does (or does not) TFH work as a lean efficient plant?

2) What non-value added items are there in your TFH curriculum?

3) What inventories are you required to maintain as a student?

4) What common terms used by you and the TFH are not defined by both of you in the same way (i.e. course availability)?

5) What should go into an SLA between you and the TFH; between the TFH and the professors?

6) Write three questions of your own for others to answer in class:

A. ________________________________

________________________________

________________________________

B. ________________________________

________________________________

________________________________

C. ________________________________

________________________________

________________________________

7) List words you didn’t know and their meaning:

A. ___________________  ____________

________________________________

________________________________

________________________________

B. ___________________  ____________

________________________________

________________________________

________________________________

8) List phrases where you don’t know the meaning although you know the words:

· ________________________________

________________________________

________________________________

· ________________________________

________________________________

________________________________

9) Write two (2) more True / False statements based on the article:

T / F
Plant layout should be decided by landscape architects.

T / F
________________________________

________________________________

________________________________

T / F
________________________________

________________________________

________________________________

10) Write two (2) more Multiple Choice statements based on the article:

A Key Principle is:

A. minimize storage.

B. minimize flexibility.

C. understand value.

D. one piece flow.


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________


________________________________

________________________________

________________________________

A. ___________________ 

B. ___________________

C. ___________________

D. ___________________
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