Lean Manufacturing (Just in Time)
Just In Time (JIT): Just In Time (JIT) is a manufacturing philosophy which leads to "Producing the necessary units, in the necessary quanitites at the necessary time with the required quality." It is an approach to achieving excellence in the reduction or total elimination of waste (Non-Value Added Activities). Overproduction, Unneeded Inventory, Defective Products, Transport and Waiting Time are some examples of what can be waste according to JIT. 

Just-In-Time (JIT) manufacturing is a system of enforced problem solving. Managers have the choice between putting a huge effort in finding and solving causes of production problems, or they can learn to live with an intolerable level of interruptions in production. As everybody knows, the situation in which one has to put huge efforts (money and personnel) is highly undesirable, and therefore the system is called enforced.

Lean Manufacturing Philosophy:
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Customers can have what they want, when they want it without a penalty.
Improvement is always possible and necessary.
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Customers are the reason for existence, and they must always have a perfect product or service.
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All buffers are wasteful and need to be eliminted.
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A career consists of solving more difficult problems in a multi-skilled, cross-functional team environment. 

Lean Manufacturing Strategy:
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Know your customer and their needs, identify value-added activities and functions.
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Focus all the businesses' processes around the value stream of activities.
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Align your company to the needs of your customers.
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Activities that take time, resources and space but do not to the customer's requirement, are non-value added and must be reduced or eliminted.
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Establish performance measurements in all aspects of the value stream.

Aspect Of Importance In Just In Time Manufacturing:
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People.
Here I think of Total Employee Improvement with Quality Circles, Selfdirected Workteams and Kaizen teams. But you must also include Job Enlargement/Job Enrichment. Job Enrichment provides job-rotation, a flexible workforce and cross-training.
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Quality.
Quality within JIT-manufacturing is necessary and must be inherent in the process. Without high quality standards, JIT will fail. Here I think about JIDOKA (Quality at the scource), POKA YOKE (Error proofing) and the Plan Do Check Action, with its Statistical Process Control.
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Techniques.
The JIT-technique is a "Pull System", based on not producing units until they are needed. The well known Kanban Card is used as a signal to produce. More of the techniques used by JIT are on the JIT-producing page.
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Integration.
JIT integration can be found in 4 points of a Lean Manufacturing firm. The Accounting side, Engineering side, Customer side and Supplier side. The accounting side of JIT has concern for WIP, utilization and overhead allocation and on the engineering side of JIT focus is on simultanously and participative design of products and processes. More of this is described on the JIT Producing-page. 

Just In Time Has Influence In:Ordering, Scheduling and Producing sides of a manufacturing firm. JIT producing contains the well known Kanban System. This influence in the manufacturing firm is depending on employees, suppliers or customers. They are the ones on which the JIT-principle is relying. This results in a well known Quote: "It's the people that make JIT work." 

Manufacturers put a large element of training in the JIT to reach to following goals:
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Mutual Trust And Teamwork. This is an important factor in the JIT-principle. When managers and workers see each other as equal, committed to the organization and it's success, they are more willing to cooperate with each other in order to find the problems and solve these problems.
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Empowerment Of The Workers. A firm which empowers it's workers, gives her workers the authority to solve problems on their own. When this is done, workers have the authority to stop production to solve problems, instead of first waiting for guidance from above. The objective of worker empowerment is having workers involved in problem solving at the shop floor level. 

Click here to Compare JIT with MRP and TOC. 

<<Kanban>><<production>>

Just In Time Production (JIT)

Just In Time (JIT) philosophy is a system focused on the factory: The smaller lotsizes, the better. And the system is focussed too on Group technology and the tandling and transportation of (half)-products.

JIT producing therefor seeks to achieve the following goals:
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The use of Kanban systems is one way to reach the goals producing in JIT seeks to achieve. Kanban is Japanese for card or signal. It is the means by which a customer instructs a supplier to send more parts. When this customer-supplier relationship is an intern relationship, then the customer is the machine or the procedure after the machine/procedure thats the supplier.
The various kanban variants are placed on another page.

Zero Defects
In manufacturing, traditionally people thought that zero defects producing was not possible and not necessary. Not possible because of the fact that people thought that at some level of production it would be no longer possible to produce without defects and not necessary because although there were defects, the product did reach customers expectation.
With the aim of JIT there will be no longer any cause of a defect and therefore all products will meet (far more) than the expectations. This is also related to a part of Quality Management.

Zero Set-up Time
Reducing the set up-times leads to a more predictable production. No set-up time also leads to a shorter production time/production cycle, and less inventories.

Zero Inventories
Inventories, including work-in-progress, finished goods and sub-assemblies, have to be reduced to zero. There will be no sub-assemblies, no work-in-progress and no finished goods.
This means a different view then in traditional manufacturing, where inventories are seen as a buffer against a fluctuating demand, or as a buffer against nonreliable suppliers. Also, in traditional manufacturing inventory was build up to make sure expensive machines were running for full capacity, because only then the hourcosts were as low as possible.

Zero Handling
Zero handling in JIT means eliminating all non-value adding activities. Boothroyd and Dewhurst stated in 1983 "Design is the first stage in manufacturing and is therefor the single most important process in contributing to both manufacturing costs and labour requirements" So, zero-handling means reducing (namely by redesigning) non-value adding activities.

Zero lead-time
Zero lead times is a result of the usage of small lots and increases the flexibility of the system. When there are no lead-times, the possibility to make planning which do not rely on forecasts becomes bigger and bigger.
The JIT philosophy recognises that in some markets it is impossible to have zero lead-times, but makes clear that when a firm focuses on reducing lead-times, this firm can manufacture more flexible, and is more flexible, than other manufacturers in the same market.

Lot Size of one
A lot size of one makes it possible to adapt when demand is changing. If lot-size is, for example 100 and demand is changing, the firm ends up with inventory (let's say 45 pieces) and there will be the possibility that this inventory-level will only slowly decrease. This is because when demand is increasing again a new batch will be produced, which is be sold. The inventory level is to low to sell and will only be sold by chance, when someone asks a lower amount of pieces.

Given the fact that the JIT philosophy has a wide range of goals, it's not strange that with JIT we get a view on the total manufacturing picture. Manufacturing and production design should therefor have 3 key elements: There has to be a relationship with suppliers, based on agreements and trust, to assure just in time deliveries of all purchased goods.
The possibility for products to flow through manufacturing on a family based basis.
Manufacturing problems, the product life cycle and market design should be considered at the very first stage: the product design. 

<<customer side and supplier side>> <<ordering>>

Ordering Just In Time

Ordering materials in an JIT environment means knowing what to order and when to order. It also handles about supplier selection which results in eliminating suppliers. Mostly there is a reserve against this part of the JIT ordering, but it is more than common to use the same supplier all the times. To use the same supplier all of the time it's important to develop a link with suppliers, to ensure long-term relationships. This long-term relationship is necessary because in a pull system like JIT the parts are drawn or sent for by customers as needed. If the customer has problems, then the supplier must respond to that, and if the supplier has problems, then the customers is forced to stop. 

There are three important parts in the ability to build a relationship:
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Trust. Trust is of course the most important need to provide stability between a firm and it's supplier. Trust will bring the firms together.
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Communications. Suppliers have two instruments to manage the communication:
Suppliers contact. Supplier contact are special persons that are the contact person of the supplier in all cases. The advantage of this is that it provides an official communication channel for the supplier and therefor reduces the miscommunications.
Supplier Programs. These programs keep the supplier informed on topics of mutual interest or that can effect suppliers production. These programs provide insights and understanding in eachothers needs.
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Time And Visibility. To react to changes in customer demand one has to have time. Changes that must be made are adding equipment, training or hiring labor, establish working shifts, purchasing materials etc. With time and visibility suppliers could react more quickly to changes. 

Once the suppliers have been chosen, one of the most challenging areas becomes the purchasing of materials and parts. To reach this a lot of goals have to be set, which can be demands for the suppliers:
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Secure A Steady Flow Of High Quality Products.
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Reduce The Cost Of Purchased Material. 

<<scheduling>>

Scheduling Just In Time

Developing Manufacturing Flexibility:
Manufacturing flexibility is the ability to change and adjust to changing circumstances. Planning requires the understanding of the elements in the manufacturing process and identifying elements in the process that restricts flexibility and improving on these areas. 

Production managers should consider the following aspects in scheduling flexibility improvement:
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Supplier Lead Times.
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Production Process Time.
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Fast Reliable Delivery.
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JIT,MRP,TOC compare

JIT, MRP, TOC Matrix

	
	JIT
	MRP
	TOC

	Situation
	 

	System
	Pull-System
	Push-System
	Push-System downstream from constraint, and Pull-system upstream the constraint

	Capacity Scheduling
	---
	Infinite Scheduling
	Finite Scheduling

	Environment Assumption
	Stable
	---
	Stable

	Reaction On Changes
	Very Sensitive
	Quick Reaction Because Of Infinite Scheduling
	Sensitive

	Transferbatch
	Focus Is On A Batchsize of 1
	Set To The Process Batch Size
	Optimized To Maximize Throughput

	Improvement
	Set-Up Improvement Everywhere
	Changes The Scheduling
	Set-Up Times Change When Throughput Can Be Improved

	Focus On
	Quality
	Customer Services And Due Dates
	Bottlenecks. 

	Inventory Status
	Reducing Inventory To ZERO
	Inventory Can Be A Problem, But The Less Is Better
	With No Bottlenecks, There Will Be No Inventory 

	Production Pace
	Set By Master Production Schedule
	Set By Master Production Schedule
	Set By The Beat/Rate Of The Customer


<<Various Kanban variant>>

Kanban Application

Definition: Kanban is a simple-to-operate visual control signal/tool to facilate a "Pull System" which offers the opportunity to delegate routine material transactions on the shopfloor. Kanban is used to link processes that are separated by distance. 
Purpose: The purpose of Kanban is to provide a visual scheduling signal which disciplines supplier product replenishment based on customer usage. 
Benefits: [image: image34.png]


Manages the production quanity in a process by communicating the type and quantities of product needed to a preceding process.
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Applies to parts, assemblies and information.
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Production paced to customer demand.
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Minimizes raw material inventories, work-in-process and finsihed goods.
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Maintains balance between workcenters through consumer/supplier communication.
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Kanban systems spotlights abnormal situations when processes are halted.

Below are various types of Kanban signals:
[image: image40.png]


Kanban Cards.
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Cards are enchanged between comsumer and producer of products or services. On these cards may include a indication of how much parts are needed, part number, consumer and producer location and containers are printed. It is common to see colored kanbans. The colors give an indication of the area and priority of the kanbans and its contents.
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Toyota Two-Card System.
Is a two-card (Two-Bin) Kanban system. Here the move cards allow the movement of a standard container of parts frome one workcenter to another workcenter. The production cards allow the production of a standard container of parts to replace the parts removed by the previous move card.
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Verbal
If possible, the consumer signals that more material is needed by telling it the producer. This communication may happen by phone, email, fax, simply by shouting or by any other means (Not a perfered method).
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Colored Squares.
Large subassemblies may be controlled by using colored tape. Generally, the tape is stucked on the floor. When all sections on the floor are full, the producting section stops production.
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Container -Kanbans.
When the empty container returns to the supplying operation, this is a signal for the need to produce more items. Of course the container needs to have proper markings (number or color) to show which material it needs or the priority. This system is illustrated in the "Toyota Production Kanban System".
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Packaging.
There is a close relationship between the Kanban and the two-bin system of stock control. Parts are generally stored in two boxes by part-number. As one box is empty, it will be replaced by a full box. This system works fine for low volume inventory commonly known as class C and D items. 

The rules for Kanban systems seem very are simple, but they are actually very strict:

Operation - the consuming process should withdraw the necessary products/units from the supplying process in the necessary point in time using a Kanban signal. 

Kanban Cards - if used, always accompany containers from the supplier until removed from the Kanban staging area, thus ensuring visual control. 

Each Container must have a Kanban card, indicating part-number and description, consumer and producer location and quantity. 

The Parts should always be pulled by the succeeding process (Consumer). 

No Parts are produced without a Kanban signal. 

No Defective parts may be sent to the consuming process. 

The Producer can only produce the quantities withdrawn by the consuming process. 

The Numberof Kanbans should be properly calculated, minimized, monitored and reduced. 

<<quality management>>

Total Quality Management

Total quality management starts with the defining of the word Quality. 

Quality of a product (or service) is the customer's perception of the degree to which the product or service meets his or her expectations.

Total quality management can be considered as a part of shop floor control, because quality has to be controlled in all layers of the firm, so also on the shop floor. 

This page consists the next topics:
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Product quality dimensions
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Product quality
Product Quality can have several dimensions:
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Performance. How well does the product or service do what the customer wants it to do.
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Features. These are special characteristics that appeal to customers.
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Reliability. The degree of expectation that the product or service will breakdown or has to be repaired.
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Serviceability. How much time, money will it take and how much inconvenience will it cause, if the service or product has got to be repaired.
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Durability. The length of time before the service or product has to be repaired.
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Appearance. What does a human being feel, taste, smell, hear or looks like with the product.
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Customer service. How are customers threatened before, during and after the purchase. 

These are the dimensions of quality through the eyes of the customer, who's the king. But of course quality has got determinants for the firm. Necessary are the next activities: 
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Quality of design.To meet customer's demand and expectations, products have to be designed for meeting these expectations. The designing phase has to bulge of interest of quality because here's where the already named expectations are designed or not. In the JIT Production the importance of good quality designing is explained further.
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Quality Of Service. The customer wants be threatened fairly and with care and that's why all contact between the firm and the customer, before, during and after the sale, has to be managed with quality.
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Organisation quality culture.To be sure design, manufacturing, sales and service is enlarded with Quality, one has got to be sure that everybody in the firm knows what quality means to the firm and how it can be maintained.
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Quality Capability. On the shop floor, the manufacturing processes must be designed and build to meet quality requirements, in order to produce the products the customers want. 

Total Quality Management
Management that is concerned with quality all over the firm is called Total Quality Management (TQM).
Traditionally the view on qua

<<reduce bottleneck>>

Bottlenecks

The Theory of constraints (TOC) is a way to eliminate constraints in an manufacturing environment. TOC is a manufacturing-planning and control system, supported by a computerprogram called OPT, used by many kinds of firms: job-shop manufacturers, assembly line producers and even Engineering Organizations. The working is as follows:
Given the amount of work that has to be done at a workstation, this technology finds the bottlenecks of the process. If it's necessary for a product to go through several workstations, TOC determines which workstation is the bottleneck. This factor is important because the capacity of the slowest workstation is the capacity of the production-line. 

The TOC was developed by Dr. E. Goldratt, and its process is illustrated in The Goal. In this book, an operations manager discovers one operation unit that is slower than others: he discovers a bottleneck. He forms a team with his best people to increase production rate of this bottleneck-machine. After done this successfully, the team is asked to take a look at the production capacity of the factory. The team went to the next slowest production operation and repeats the process. As the production rate of a bottleneck increases, because it's no longer a bottleneck, the output of the factory increases. So with little costs a large rise in production capacity and profits is realised. Officially the team mentioned above takes #5steps">5 steps, with which they eliminated the constraints. 
The theory underlying OPT has been described by Dr. Goldratt as "general theory of constraints". Others prefer another name for this philosophy and call it synchronous manufacturing. It's called this way because all part of the entire organisation work together to achieve organisation's goal. 

Its measurements to measure production performance are throughput, Inventory and Operating Expense. These measurements can have influence on the goal of each firm: to make money, by, methaphorical, following some avenues. 

The system control is based on the concepts of drum, buffer and rope:
Prioduction is controlled by control points or bottlenecks, which are collectively referred too as the drum, because it establishes the beat to be followed by all other operations. The drum also provides the MPS, that is consistent with the production bottlenecks. A time buffer is kept to make sure that the bottleneck has always some work to do and to provide insurance that delivery promises to customers can be made with high reliability. The rope is a communication-form that is communicated back upstream to prevent inventory from building up, and co-ordinate the activities required to control the MPS. 

TOC can be devided in several parts. Click here to see hem graphical.

