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DAY ONE

Pre-Test

On the first day of class students are given a multiple choice test.  This test will be compared against a test taken at the end of the class to measure progress. In the Lean only classes this is not a graded test but rather for the student to measure their progress and provide information on areas of self-study.
Introduction to Lean

Lean production is the value of a product based solely on the customer's point of view. Products must meet customer needs, both at a specified time and price. The thousands of mundane things that are needed to deliver a product are generally of little interest to the customer. To see the value from the eyes of the customer, most companies need to undergo a comprehensive analysis of all their business processes. Identifying the value in Lean Production means to understand all the activities required to produce a particular product followed by optimizing the entire process. This section discusses the basics of Lean Manufacturing.

Lean Terminology

Lean has a language of its own.  We have separated lean terms into six subdivisions:  General Terms, Workflow, Workplace Organization, Workplace Simplification, Process Improvement, and Measures. 

Lean Components

This section gives an overview of several topics explained in-depth later in the course.  The components include: Value Stream Mapping, 5s, Quality, Mistake Proofing, Set-up Reduction, Total Productive Maintenance, Visual Workplace, and continuous improvement via PDCA (Plan-Do-Check-Act) Model.

Waste Management

Lean methods typically target eight types of waste. Each of these wastes has a potential environmental impact, shown below. It is interesting to note that the "wastes" typically targeted by environmental management agencies, such as non-product output and raw material wastes, are not explicitly included in the list of manufacturing wastes that lean practitioners routinely target.

PRACTICE, GROUP EXERCISES, QUIZ

This section focuses on identifying various lean tools, models and terminology needed to be successful in a Lean Manufacturing environment. Practice on PDCA, 8 Areas of Waste, and basic 5s
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Value Stream Mapping

Value Stream Mapping is a technique used to analyze the flow of and information currently required for a product or service to a consumer. Value Stream Mapping is often used in environments to identify opportunities for improvement in delivery time. Value Stream Mapping is often associated with production, it is also in logistics, supply chain, services, software, software and product development.

Lean Projects

Lean Project Planning is the first step toward the timely completion of any project. The Lean Project Planning process traces the flow of information.  Lean project management leads to more successful projects.  This includes satisfied customers and project team, full-scope, on-time, and under-budget projects.  This section of the training also covers how to reduce pressure on project team members and how to reduce unnecessary project paperwork.

Lean Tools

This section gives an overview of a number of tools discussed in-depth later in the program such as Conflict Resolution Diagrams, Future Reality Diagrams, Inventory Turnover Rate, JIT, Kaizen, Kanban, and Voice of the Customer, and Critical to Quality.

Application

In this section Lean Tools are applied to Lean Projects.  This section is designed to enhance the previous two learning modules: Lean Projects and Lean Tools.

Error Proofing

Product Quality is the key to successful business. Manufacturing process, machine, human error and many other factors contribute to product failure. It can be frustrating, as customers demand and expect zero defects. Quality is not free. Poka-Yoke (error proofing) is a technique to prevent product defects caused by human error. Defects in two states: It is about to happen (destruction) or it's already happened (detection).
PRACTICE, GROUP EXERCISES, QUIZ

This section focuses on using various lean tools and working with lean projects and cases studies.  Error proofing and how to identify the right lean projects is also part of these exercises.

DAY THREE
	DAY ONE
	DAY TWO
	DAY THREE
	DAY FOUR
	DAY FIVE

	Lean Intro
	Value Stream
	5s
	SPC
	DOE

	Terminology
	Lean Projects
	FMEA
	DMAIC
	SMED

	Components
	Lean Tools
	SIPOC
	WIP
	TOC

	Lean Thinking
	Application
	TPM
	VS Mapping
	Additional Tools

	Waste Mgmt.
	Error Proofing
	Pull System
	Standardization
	Group Exercise

	Practice
	Practice
	Practice
	Practice
	Practice

	Group Exercise
	Group Exercise
	Group Exercise
	Group Exercise
	Review

	Quick Quiz
	Quick Quiz
	Quick Quiz
	Quick Quiz
	Final Quiz

	
	
	
	
	


5s Model

The first step in Lean requires a clean, streamlined factory floor so that everyone involved can better focus on production processes and the flow of material. 5S is a housekeeping methodology for the shop floor. There are five rules of housekeeping for a lean environment and they help to expose waste. 

FMEA

Failure Mode and Effects Analysis (FMEA) is a procedure for analysis of potential failure modes within a system for the classification by severity or determination of the failure's effect upon the system. It is widely used in the manufacturing industries in various phases of the product life cycle. Failure causes are any errors or defects in process, design, or item especially ones that affect the customer, and can be potential or actual. Effects analysis refers to studying the consequences of those failures.

SIPOC

A SIPOC diagram is a tool used by a team to identify all relevant elements of a process improvement project before work begins.  The SIPOC tool is particularly useful when it is not clear: 1) who supplies Inputs to the process, and/or 2) what specifications are placed on the Inputs and/or 3) who are the true Customers of the process and/or 4) What the customer requires.
TPM – Total Productive Maintenance 

TPM is an equipment operating philosophy that aims at extreme productivity by relying on team-based activities to completely eliminate equipment breakdowns, defects, and other manufacturing losses. 

PULL SYSTEM

Pull is a method of controlling the flow of production through the factory based on a customer’s demand. Pull Systems control the flow of resources in a production process by replacing only what has been consumed. They are customer order-driven production schedules based on actual demand and consumption rather than forecasting. Implementing Pull Systems can help you eliminate waste in handling, storing, and getting your product to the customer.

PRACTICE, GROUP EXERCISES, QUIZ


This section focuses on designing and examining 5s, SIPOC, TPM and Pull System Models.
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SPC – Statistical Process Control

Statistical process control (SPC) involves using statistical methods to measure and analyze the variation in processes. It is most commonly used for manufacturing processes. The aim of SPC is to monitor product quality and maintain processes to fixed targets. SPC is used to monitor the consistency of the processes used to manufacture a product as intended. The aim is to get and keep processes under control. No matter how good or bad design is, SPC can ensures that the product being manufactured is designed as intended. A primary tool used for SPC is the control chart. A Control Chart is a graphical representation of certain descriptive statistics for specific quantitative measurements of the manufacturing process. The types of charts are often classified by the type of quality characteristic that they are supposed to follow. There are quality control charts for variables and control charts for attributes.

DMAIC – Define Measure Analyze Improve Control

The DMAIC model typically used in Six Sigma is rapidly becoming popular in Lean Manufacturing.  This section provides an overview of this powerful methodology.  The DMAIC model has a series of five steps that are designed to provide a proper framework for successful projects.  Experts, including Six Sigma Black Belts, swear by this model for overall business success though quality control, problem management, and common sense.  This section is a brief overview of how the model is applied in a Lean Manufacturing environment.

WIP- Work in Progress
A core Lean Manufacturing philosophy is to reduce the amount of things in WIP.  This leads to efficiency and better quality.  This section discusses tools and activities that can reduce WIP. Work that has not been completed but has already incurred a capital investment from the company. 

Value Stream Mapping

This section takes a more in-depth view of value stream mapping, a concept learned earlier in the program.  Value stream mapping is a paper and pencil tool that helps you to see and understand the flow of material and information as a product or service makes its way through the value stream.  This tool may also now be computerized. An introduction to VSM symbols is included.

The first stage of any Lean improvement activity is to identify the product or service value, with respect to what the customer/end-user is willing to pay for. Following this, the creation of value needs to be identified and arranged in such a way as to minimize the amount of waste created. Value Stream Mapping (VSM) and Analysis is a tool that is used to analyze the processes or activities in a manufacturing operation. These activities can then be divided into ones which do and do not add value. Mapping involves producing a diagram that describes the process. Value Stream Mapping can be carried out using pen and paper for a quick representation or software can be purchased to aid the construction of the maps and analysis of the value streams.


Standardization

A key concept in Lean Manufacturing is standardization.  This section discusses how to recognize which processes should be standardized and how to calculate the time and resources saved by this process.

PRACTICE, GROUP EXERCISES, QUIZ

This section focuses on building value stream maps and working with Control Charts.  
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DAY FIVE

DOE-Design of Experiments

A Design of Experiment (DOE) is a structured, organized method for determining the relationship between factors (Xs) affecting a process and the output of that process (Y). Taguchi methods, developed by Dr. Genichi Taguchi, refer to techniques of quality engineering that embody both statistical process control (SPC) and new quality related management techniques. Most of the attention and discussion on Taguchi methods has been focused on the statistical aspects of the procedure; it is the conceptual framework of a methodology for quality improvement and process robustness that needs to be emphasized. The entire concept can be described in two basic ideas: 1) Quality should be measured by the deviation from a specified target value, rather than by conformance to preset tolerance limits and 2) Quality cannot be ensured through inspection and rework, but must be built in through the appropriate design of the process and product.

SMED-Single Minute Exchange of Die

Single Minute Exchange of Die (SMED) is one of the many lean production methods for reducing waste in a manufacturing process. It provides a rapid and efficient way of converting a manufacturing process from running the current product to running the next product. This rapid changeover is the key to reducing production lot sizes and thereby improving flow (Mura) which is a 'Lean' aim. It is also often referred to as Quick Changeover (QCO). Performing faster change-overs is important in manufacturing, or any process, because they make low cost flexible operations possible.

TOC-Theory of Constraints

Theory of Constraints (TOC) is a comprehensive management philosophy aimed at eventually achieving more of the goal of a system. If this system is a for-profit business,  the goal is to earn more money, both now and in the future. TOC is comprised of two primary collections of work: 1) The five focusing steps and their application to operations, 2) The thought processes and their application to project management and human behavior. According to TOC, every organization has a key restriction that limits system performance relative to its target. This section discusses how to recognize and control these limitations.

Additional Tools

This section introduces additional tools that may not have been covered during the course and also provides a recap of the tools formerly discussed.

PRACTICE, GROUP EXERCISES, QUIZ

This section focuses on exercises and material related DOE and TOC.

REVIEW

An extensive review of the course is done with student study groups.

FINAL ASSESSMENT

This a final quiz, graded in class by the students to help each student identify areas they may want to study later.  Students have an opportunity to look at the Pre-Test taken on the first day of class to see their progress.

