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Module 1:  What is six sigma?

Introduction:

Companies encounter many problems such as: 

Customers rejects

Low sales

High competition

Selling defected products

Profit decrease

High operating cost 

Machines downtimes

Shortages in storing areas

More and more....

The question is what we should do. What is the best method to tackle these problems?

The essential equation applied, the company needs to work on, and to manage its profitability is:

Value  =  Selling price  -  Costs  

Value is determined by costs 

Selling price fixed by the market prices and competition.

Costs are within the control of the company

This equation is oriented towards the customer who pay for the value of the product.

While, if we consider 

Selling price =  Costs  +  Profit

We are looking for the company profit only.

The History of Six Sigma: (WIKIPEDIA)
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COMPANIES IMPLEMENTED Six Sigma:

Many companies in different sectors adopted Six Sigma:
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Companies implemented Six Sigma in main sectors.

Why Six Sigma?

Six Sigma is not only take care about product quality and plant productivity. In addition, it measures the actual performance for the process against the ideal performance. It urges the employees to focus on what they need.

Other causes:

Improve company profit 

Improve performance in all departments and functions in the company.

Product consistency and keep the required efficiency to provide competitive products and services.

The company processes must: 

Minimize waste

Minimize lead-time

Minimize variation

Maximize flexibility

Maximize quality

Continually improve. 

How do companies deploy Six Sigma?
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Aspects for development and improvement:

Improvement in all quality standards (QS, ISO....)

Customer satisfaction in expectation to meet specification targets.

Reduce variations in customer order outputs  and increase product consistency.

What is the meaning of six sigma (6σ)?

σ  is Alphabetic Greek symbol. It is the eighteenth letter of the Greek alphabet

Statistically: 

σ is the population standard deviation; it shows how much the dataset deviates from the mean of the dataset as shown in below equation:

[image: image]

Where X bar is the mean.

Mean = average of readings = ∑x / n.

N =no of samples.

Median: 

“A median is described as the numeric value separating the higher half of a sample, a population, or a probability distribution, from the lower half. The median of a finite list of numbers can be found by arranging all the observations from lowest value to highest value and picking the middle one. If there is an even number of observations, then there is no single middle value; the median is then usually defined to be the mean of the two middle values”. Wikipedia definition.

Mode:

“The mode is the value that occurs most frequently in a data set or a probability distribution.” Wikipedia definition.
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NORMAL DISTRIBUTION Chart or Bell chart:

Definition: is a distribution that occurs naturally in many situations. It is symmetrical. Half of the data will fall to the left of the mean; the other half will fall to the right.

Any dataset that is normally distributed, the empirical rule tells you what percentage of your data falls within a certain number of standard deviations from the mean:

	The center line of the bell is the mean 

	68% of the data falls within one standard deviation of the mean. σ

	95% of the data falls within two standard deviations of the mean. 2σ

	99.7% of the data falls within three standard deviations of the mean. 3σ



Whenever the bell is narrower, the process variations are less; this means all data are closer to the mean. The opposite when the bell is wider. Supposing that in both cases, the mean or the target is achieved
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In this chart: some data are out of customer acceptance standard, rejected product.
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While in this process, all data are within the acceptance range, better process.

Standard Deviation Chart:

Three-sigma capability process:
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THIS PROCESS HAS THREE σ capability since there are three deviations fit between the target and the specification limit.

Six-sigma capability process:
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3σ process versus 6σ process:

3σ process has higher probability of failure

66’807 defects per million opportunity of failure versus 3.4 per million opportunity.

What does it mean?

Suppose a million per year post-delivery take place, if the process is operated at 3σ level, 66,807 delivery will not reach the destination. Too much, right?

Imagine, one million airplane trips operated per year, if the process is at 3σ level; there will be 66,807 failed trips. Catastrophe....

Knowing that 3σ level means that 93.31% of your readings are within the specification and below upper limit but according to above examples, it is not satisfactory.

Sigma levels:

	Sigma

	PPM (defect per million)

	% defect


	2

	308,537

	30.8%


	3

	66,807

	6.68%


	4

	6,210

	0.62%


	5

	233

	0.02%


	6

	3.4

	0.0003%
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SIGMA CALCULATOR: 

In the source section, you can find a sigma calculator excel sheet to help you how to calculate sigma level based on your process.
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As a conclusion, six sigma is:

A process performance level measures products defects.

A statistical tool to evaluate process capability.

A benchmarking tools to compare results between different companies 

A group of simple statistical tools enables measuring, analyzing, improving and controlling production processes.

A commitment to a standard level of performance to ensure customer satisfaction and profit increase.

Module 2: What is Lean?

“Lean”: simply, “NO FAT”, a lean body is a body consists of fibers and muscles and has no fat, in other words, lean body carries no extra weight. (Fat)

Lean body is a better performer, agile and strong.

Lean thinking in organizations is method to reduce wastes to the least level help the organization to meet its commitments.

History of Lean manufacturing:

Phase 1: Craft 1900’s

Made to customer specifications.

Phase 2: Early Mass 1920-1970

High volume assembly lines.

Phase 3: Current Mass

Increasing variety and common parts.

Phase 4: Lean Enterprise

High variety, small batches sizes, reduced costs.

Lean seven deadly wastes:

Defects: 

Products that did not meet customer specification. Need to be replaced, rework and disposal. Waste of raw material, extra labor and production time.

Over production:

Produce excess products that is not ordered. Using more raw materials, results in overstocks that could be converted to waste dead stocks.

Transportation:

Moving materials from position to another, any delay or increase in transportation time can cause wastes, damages, and lead and delivery time problems. 

Waiting: 

The delay time between sequence steps of production processes. Labor time waste and energy.

Inventory: 

Refers to unprocessed inventory, costs inventory storage’s area shortages, and transportation.

Motion: 

Wasteful motion is all of the motion done by a person or a machine that can be optimized. Unneeded time to perform a job or to operate a machine. Time is money.

Over-Processing: 

Unneeded process that does not add any needed value for the product or the customer. Waste of time and efforts.

Difference between Lean 6Sigma and the traditional way:
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SIX SIGMA PRINCIPLES:

Focus on customers and their needs.

Focus on reducing costs and increasing profits.

Production processes thinking rather than just products thinking.

Team working (Work in Teams).

Apply DMAIC method in making the right decisions.

Focus on customers and their needs

Customer Feedback:

Customer can be internal or external customer.

Successful companies consider customer feedback as a mandatory task.

Focus on tracing your product, knowing how your customer and customer’s customer use it.

Let your customer participate in designing the product and share his thought for any changes implemented. Sometimes, producers did not know customer needs changes.

Direct the production operations towards the customer needs.

Make sure to get the customer feedback regularly.

Define your production operating objectives from customer point of view.  

Focus on the production processes not the product.

––––––––
[image: image]


EVALUATE CUSTOMER SERVICE process:


-  Define what is critical to customer (CTC) and critical to quality (CTQ).

-  Follow and assess them daily.

-  Get rid of non-added value processes.







How to get the Voice of Customers (VOC):

Way to collect data from customers:

Visit customers 

Phone calls

Customer surveys

Construct Focus Groups

Critical to Quality analysis

Compare voice of customer data to voice of process data

Convert voice of customer to measureable indicators: 

Voice of customer must be converted to critical to customer indicators, indicators must be measurable, and you cannot improve what you cannot measure.
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Focus on reducing costs and increasing profits:

The most important reason behind six-sigma projects failure is inefficient implementation and the lack of commitment. 

Six-sigma projects success depends on leadership commitment to change and the focus on financial revenue achieved.

Focus on profit:

Profit is one of the most important factors to assess six-sigma project success.

Results generated from a complicated series of interrelated processes that effectively add value to the customer.

Two ways to assess financially the project success: 

Soft savings (easy to measure).

Hard savings (hard to measure).

Follow company and projects financial performance through appropriate metric tools.

Production processes thinking rather than just products thinking.

Six –sigma is a simple process depends on inputs and outputs for any process

[image: image][image: image]

Any production or service process can be divided in smaller steps and processes, it is easier to deal with small process and improve it.

Six-sigma philosophe (Y= f(X)):

[image: image]

To get a good quality output, you need to control the process inputs.

In this process, we convert the inputs (x) to outputs (Y).

Team working (Work in Teams).

The importance to work in groups:

Six-sigma methodology requires working in teams

Working in teams is one of six-sigma objective; make sure a large number of employees are involved in six sigma teams.

Output quality depends on the team members involved in the project.

Team’s members are chosen from different functions
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