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Process Design: Determines the form and function of the production of good and services is to occur. 
· Major implications for: Layout of facilities, equipment, design of work system
· Occurs when new products are being designed or existing products are being redesigned 

Make or Buy: Manufacturing firms have ability to make their products but sometimes it’s more efficient to get them made
· When to Make: Small quantity, product secrecy, available capacity, keeping workers employed, makers can’t meet standards 
· When to Buy: Supplier expertise, patented item, cost, lack of capacity, buyer firm lacks expertise 

Processes: Job Shop (variety of products), Batch Process (products in certain quantities), Repetitive Process (mass production), Continuous Manufacturing (No interruptions, used with natural resources)

Automation: Using equipment with sensing and control devices so that it can operate automatically
· Advantages: Low variability (once quality is achieved easy to repeat), no human emotions at work, can work in hazardous environments 
· Disadvantages: Expensive, needs high volumes to break even, less flexible, difficult to stop automation process

1) Fixed Automation: A process using mechanized machinery to perform fixed and repetitive operations in order to produce a high volume of similar parts.
· Numerical Control (NC Machine): A form of programmable automation in which a machine is controlled by numbers that have been coded on punched paper tape or an alternative storage medium.

2) Robotics: Robots have three parts, arm, power supply and controller. Can do variety of tasks such as welding, painting and assembly. Takes away humans from boring, repetitive and dangerous jobs. 

3) Flexible Manufacturing System (FMS): Manufacturing system in which there is some amount of flexibility that allows the system to react in the case of changes
· Machine flexibility: Ability to be changed to produce new product types, and ability to change the order of operations
· Routing flexibility: Ability to use multiple machines to perform the same operation as well as the system's ability to absorb large-scale change (volume)
· Three main systems: automated CNC machines, material handling and central computer 
· Advantages: High flexibility (time, effort)
· Disadvantages: Only handles narrow range of part variety (parts must be somewhat similar), requires long planning and development time, difficult technology
Computer Integrated Manufacturing (CIM): Manufacturing approach of using computers to control the entire production process. Allows processes to exchange information with each other to initiate actions.  
· Advantages: Manufacturing becomes faster, less error prone and is able to create an automated manufacturing process 

Process Design: Determines the form and function of how production of goods and services is to occur. Involves identifying the activities and their sequence, resources, controls. 
· Process design can be the design of new facilities or it can be the modification or expansion of existing facilities
· Starts at conceptual level and ends up at construction plans

1) Define Production Process: The nature of the process. Make or buy, set production process objectives (capacity, process type, cost, technology, automation, quality, flexibly).
2) Production Process Development: Sequence of major operations.
· Conceptualize the design (design alternative concepts), Make embodiment of design (Build prototypes process: determine resources, cost and quality), Created a detailed design (Finalize process specs: machines, equipment, labor, layout, work centers)
3) Buy Machines & Equipment: Recruit workers, begin trial runs

Service Process Fail-Safeing (Poka-Yoke): Methods to prevent human errors from becoming defects in the end product.
· Suggest that actions of the system, the server, and the customer can be fail-safed
· Examples of how manufacturing companies have set up their equipment and manual processes to prevent errors
· Total automation is expensive so Simple fail-safe methods are the low-cost route to parts-per-million error rates
· Fail-safeing, governs factors within the producer’s control and then strives to extend the scope of the control to outside factors.

Poka-Yoke: Fail-safing or mistake proofing.
· Mechanism in a lean manufacturing process that helps an equipment operator avoid mistakes
· Purpose is to eliminate product defects by preventing, correcting, or drawing attention to human errors as they occur

Customer Perception in Service Processes Design: A “service” tends to be varied and intangible. This may raise a customer perception issue.
· Suggestions to improve customer perceptions in service:
· Don’t raise customer expectations too high in the beginning
· End the service positively—customers tend to remember the “end” more.
· If the service is pleasurable, divide it into segments



Types of Process Layout: 

Layout: Locations of departments, work centres, or equipment	
· A good layout facilitates the flow of work
· A bad one results in congestion (bottlenecks)

Bottleneck: Occurs when the performance or capacity of an entire system is limited by a single or limited number of components or resources. Limiting components of a system are referred to as bottleneck points

1) Product Layout: In product layout, the workstations and equipment are located along the line of flow of the work units. Work is divided into small amounts and those small task areas assigned to specific workstations. Workstations are specialized so it leads to high proficiency, reduced cycle time, and higher production rate. 
2) Process Layout: Arranges production resources together according to similarity of function. Processes items that have a variety of production requirements so it requires frequent adjustments. Causes discontinuous work flow.
3) Cellular Layout: Layout where machines are grouped according to the process requirements for a set of similar items that require similar processing. These groups are called cells. A cellular layout is an equipment layout configured to support cellular manufacturing.
· Processes are grouped into cells using a technique known as group technology (GT). Group technology involves identifying parts with similar design characteristics (size, shape, and function) and similar process characteristics
· Workers in cellular layouts are cross-trained so that they can operate all the equipment within the cell and take responsibility for its output

Layout Design Steps: 
· Determine location for shipping & receiving
· For “Product Layout”—fit the process flow diagram onto a sketch of the factory floor—start with receiving and end with shipping.
· For a “Process Layout” determine expected Work Flows between each pair of departments. Place the departments with highest workflows closest to each other.
· Continue until all departments are located.
· Keep special requirements in mind (heavy, big equipment) 
· Allow sufficient space around the machines
· Keep re-arranging the plant layout until you find which design is best.
· Walk through the normal sequence of events.
· Install the machines.
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