Engineering L2
– Lean Manufacturing
1 of 17 – Welcome
Welcome to this session on lean manufacturing.
By the end of this session, you will be able to:
· Identify three popular types of lean manufacturing
· Explain the advantages and disadvantages of lean manufacturing
· Understand how lean manufacturing reduces waste and increases productivity
· Identify the top ten causes of errors in manufacturing
2 of 17 – Lean manufacturing
Japanese manufacturing techniques have been seen as the way forward in today’s competitive business environment. They emerged in the post-World-War II era and reached a peak in the 1980s. These techniques have since made their way into worldwide manufacturing operations. 
This session will look at three lean manufacturing techniques:
· Just-in-time 
· Kaizen
· PokaYoke
All three are focused on the need to maximise manufacturing efficiencies and improve quality control. 
3 of 17 – Just-in-time (JIT)
Just-in-time (JIT) involves a strategic approach to the development and operation of a manufacturing system. This means that the production process is organised in a way that ensures parts are available when they are needed.
Products are made to order, meaning there is no overproduction, or build-up of stock or inventory. Time and money are not wasted on ordering, storing, or manufacturing unwanted parts; this reduces costs and means less space is required for the storage of materials and finished goods.
JIT manufacture has positive staffing implications too, as only the minimum manpower is required throughout the process. The entire process is agile, allowing the production line to be modified to improve efficiency based on the current demand. 
Click hereo watch the video to see JIT in practice at a Toyota factory.



4 of 17 – Drawbacks of JIT
Because it is such a responsive process, there are various potential drawbacks or problems that can occur when using JIT manufacture. 
JIT processes mean that a business is very reliant on the consistency of their supply chain. If a supplier cannot make a delivery or closes completely, the business will have no reserves of raw materials with which to continue production. 
Relying on the timelines of the supply chain for every order also means that the business lacks control of the overall time frame of manufacture. Delays in delivery will delay the overall completion date, meaning that customers receive their goods late.
JIT inventory management requires companies to understand their sales trends and plan well for the future, so that they can anticipate changes in demand in good time and avoid missing any production deadlines.
5 of 17 – Necessary criteria for JIT
Because of the drawbacks, just-in-time manufacture works best for certain types of companies who fit a specific criteria.
These are companies who:
· Have a fixed bill of materials
· Make a small number of products
· Have constant or predictable demand
· Can scale up production easily
· Have dedicated vendors
Companies who do not fit these criteria will find they have problems with maintaining a JIT manufacturing model whilst meeting production deadlines. 
6 of 17 – Kaizen manufacturing
Masaaki Imai is known as the developer of Kaizen. Kai means ‘change' or 'the action to correct’, and zen means ‘good’. Kaizen manufacturing means small incremental changes that are made for improving productivity and minimising waste.
Kaizen is known as ‘continuous improvement’. This technique puts the workers at the heart of decision-making as they are the best people to suggest improvements. In a sense, it combines the collective talents within a company to create a powerful engine for improvement.
As an action plan, Kaizen is about organising events focused on improving specific areas within the company. These events involve teams of employees at all levels, with an especially strong emphasis on involving plant floor employees.
As a philosophy, Kaizen is about building a culture where all employees are actively engaged in suggesting and implementing improvements to the company. In truly lean companies, it becomes a natural way of thinking for both managers and plant floor employees.

7 of 17 – The principles of Kaizen
There are several key principles that underpin Kaizen. 
They are:
· Consider the entire process and the results
· Ask questions to get to the root of problems
· Empower everyone to solve problems and blame no-one
· Challenge established practice and believe nothing is unchangeable
· If something is wrong, correct it
· Improvement has no limit; never stop trying to improve
8 of 17 – The Kaizen process
A typical Kaizen process follows this general structure:
1. Set goals and provide any necessary background
2. Review the current state and develop a plan for improvements
3. Implement improvements
4. Review and fix what doesn’t work
5. Report results and determine any follow-up items
9 of 17 – Advantages and disadvantages of Kaizen
Advantages of Kaizen include:
· Improvements are based on small changes (rather than large changes) as a result of research and development
· Ideas that come from the workers are likely to be similar to existing processes so are easier to implement
· Small changes do not generally cost a great deal of money when compared with any major production change
· It encourages workers to take ownership of their work and reinforces team-working, leading to improved worker motivation
Some of the disadvantages of Kaizen include: 
· Employees may be resistant to change
· Lack of proper procedure to implement
· Too many suggestions may lead to confusion and time wastage
· Difficult to implement in large scale processes where analysing requires a lot of time




10 of 17 – Poka-Yoke
Poka-Yoke is a technique for avoiding simple human error in the workplace. It is also known as mistake proofing or the fail-safe work method.
The idea of Poka-Yoke is to take control over all of the repetitive processes or tasks performed by humans that rely on memory or vigilance and replace them with mechanical systems that are less likely to fail or make a mistake. This improves productivity and quality. 
Poka-Yoke improves the quality of production because it eliminates simple errors. It also speeds-up production as it decreases set up time and time lost to fixing mistakes. 
Poka-Yoke benefits workers, because it increases workplace safety. It also improves motivation, as workers’ tasks are not so mundane. There are cost benefits too, as production is more efficient and can require fewer or less-skilled workers. 
Click here to watch this video to see an example of Poka-Yoke in action.
11 of 17 – Three types of Poka-Yoke
Shigeo Shing, the creator of Poka-Yoke, recognised that there are three types of Poka-Yoke for detecting and preventing errors in a mass production system.
They are:
Contact – identifies product defects by testing the product’s shape, size, colour, or other physical attributes
Fixed-value – alters the operator if a certain number of movements are not made
Motion-step – determines where the prescribed steps of the process have been followed
12 of 17 – Causes of errors
The top 10 errors that cause manufacturing defects are:
· Processing omissions (a step was forgotten)
· Processing errors (something was done incorrectly)
· Error in setting up the work piece
· Assembly omissions (a part was forgotten)
· An incorrect part or item was included
· Wrong work piece
· Operations errors (procedures not followed)
· Adjustment, measurement or dimensional errors
· Equipment maintenance errors
· Errors in preparation of tools or fixtures


13 of 17 – Question 1
Which of the following are reasons a company could struggle to use JIT manufacturing?
Choose all that apply.
a) Having a fixed bill of materials
b) Making a large number of products
c) Having unpredictable demand
d) Being able to scale up production easily
e) Having dedicated vendors
Answers:
Making a large number of products and having unpredictable demand will mean a company struggles to use JIT manufacturing methods.
14 of 17 – Question 2
Which of the following is NOT a key principle of Kaizen?
a) Consider the entire process and the results
b) Ask questions to get to the root of problems
c) Empower everyone to solve problems and blame no-one
d) Challenge established practice and believe nothing is unchangeable
e) Work on problems individually
f) Improvement has no limit; never stop trying to improve
Answer:
Work on problems individually is not a key principle of Kaizen.
15 of 17 – Question 3
Match each type of Poka-Yoke with its description.
· identifies product defects by testing the product’s shape, size, colour or other physical attributes
· alters the operator if a certain number of movements are not made
· determines where the prescribed steps of the process have been followed
a) Contact
b) Motion-step
c) Fixed-value
Answers:
Contact – identifies product defects by testing the product’s shape, size, colour or other physical attributes
Fixed-value – alters the operator if a certain number of movements are not made
Motion-step – determines where the prescribed steps of the process have been followed

16 of 17 – Question 4
Complete the sentence.
Lean manufacturing is focused on…? 
a) The need to remove errors and motivate staff
b) The need to maximise manufacturing efficiencies and improve quality control
c) The need to optimise management structures to reduce costs
d) The need to reduce costs through evaluating ways to make manual labour easier
Answer:
Lean manufacturing is focused on the need to maximise manufacturing efficiencies and improve quality control. 
17 of 17 – End
Well done. You have completed this session on lean manufacturing.
You should now be able to:
· Identify three popular types of lean manufacturing
· Explain the advantages and disadvantages of lean manufacturing
· Understand how lean manufacturing reduces waste and increases productivity
· [bookmark: _GoBack]Identify the top ten causes of errors in manufacturing
If you have any questions about anything covered in this session, speak to your tutor for more help.



