GMS 401- Chapter 6 
Introduction and Process Types 
· Process design- determining the form and function of how goods and services are produced
· Has major implications for layout of facilities, equipment, and design of work systems
· Occurs when new products are being designed or existing product are redesigned 
· Make or buy- decide whether to make a part or product in-house or to buy it or a segment of production process from another company 
· Often strategic, based on existing or desired core capabilities
· Job shop- a process type used when a low quantity of high-variety customized goods or services is needed
· Process is intermittent
· High flexibility of equipment and skilled workers 
· Ex. tool- and-die shop, hospitals 
· Batch process- a type of process used when a moderate volume and variety of goods or services is desired 
· Process is intermittent but does not need to be flexible
· Ex. small bakeries, airlines, beer, paint, icecream, etc.
· Repetitive process- a type of process used when higher quantities of more standardized good or services needed
· Only slight flexibility of equipment is needed, skill workers are low
· Production lines- a sequence of machines/workstations that perform operations on a part/product 
· Assembly lines- a production line where parts are added to a product sequentially 
· Line can be machine-paced (same speed) or worker-paced (variable speed)
· Continuous Process- used when high volume of highly standardized output is required
· Almost no variety in output, therefore no need for equipment flexibility
· Worker are generally low skilled and product is continuous (cannot be counted)
· Ex. sugar, flour, salt, paper 
· Because of fast speed, greater care is required for automated control of the flow- star and stop of production are more challenging
Automation 
· Using machinery/equipment with sensing and control devices that enable it to operate automatically
· Advantages are:
· Low variability compared to human labour, rapidly and on a competitive basis 
· Machines do not get bored or distracted, or injured, or go on strike, ask for higher wages, or file labour grievances
· A strategy necessary for competitiveness  

· Disadvantages are:
· Can be costly- high volumes of output to offset high initial costs
· Less flexible than human labour- hard to change once automated 
3 Types of Automation:
1. Fixed automation- most rigid, uses high cost, specialized equipment for a fixed sequence of operations 
· Low unit cost and high volume
· Minimal variety, and the high cost of making major changes in either product or process 
2. Programmable automation- use of high-cost, general-purpose equipment controlled by a computer program that provides both the sequence of operations and specific details about each operation
· Changing process is difficult
· Capability of economically producing a fairly wide variety of low-volume products in small batches

· Numerically controlled (N/C) machines- machines that perform operations by following mathematical processing instructions 
· Instructions are stored on a device such as a computer disk, magnetic tape, or microprocessor
· Computerized numerical control (CNC)- each machine may have their own computer 
· Direct numerical control (DNC)- one computer controlling a number of N/C machines
· N/C machines are best used in cases where parts are processed frequently and in small batches
· Higher skill levels needed to program the machines and their high cost
· Robot- a machine consisting of a mechanical arm, a power supply and a controller
· Can handle a wide variety of tasks, including welding, assembly, etc.
· Relieve humans from heavy, dirty and unsafe work and often eliminate drudgery
3. Flexible automation- evolved from programmable automation
· Uses equipment that is more customized than that of programmable automation
· Requires significantly less changeover time 
· Uses in several different formats
· Machine center- a machine capable of performing a variety of operations on parts (numerically controlled)
· Flexible manufacturing system (FMS)- a group of machining centers controlled by a computer, with automatic material handling and robots or other automated equipment 
· Produce a variety of similar products 
· Designed to handle intermittent processing requirements with some of the benefits of automation and some of the flexibility of individual or stand-alone machines 
· Offers reduced labour costs and more consistent quality 
· Appeals to managers who want flexibility of job shop and the repetitive process
· Can handle a relatively narrow range of part variety 
· Requires longer planning and developing times than more conventional processing equipment 
· Computer-integrated manufacturing (CIM)- a system for linking a broad range of manufacturing and other activities through an integrating computer system 
· Can link order taking, scheduling, purchasing, inventory control, etc. to manufacturing
· Integrates info from other areas of an org to achieve rapid response to customer orders or product chance to allow rapid production and reduce indirect labour costs
Process Design
· Determines the form and function of how production of goods or services is to occur
· Involves identifying the activities and their sequence, resources and controls directly needed in production of goods and services 
Methodology for production Process Design
· Production process design is part of the product design methodology 
· Process flow diagram- shows the operations and movement of material through the operations
· Incremental approach involves following the flow of materials through the transformation process, and identifying the activities and resources required and their sequence
· Integrated Definition method (IDEF)- a hierarchical top-down approach to process design 
· Conceptual approach requiring brainstorming tather than recollection of past actual processes 
· Decomposes it into linked components- step by step and team discusses (approval or backtrack)
Service Process Fail-safeing
· Similar to manufacturing process design except the flow of the customer or something belonging to the customer 
· Services are especially vulnerable to quality and delivery problems because the customer is usually present during the delivery and there is little time to fix any problems 
Customer Perception in Service Process Desgin
· Different between service and manuf. Is that a service is usually varied and intangible
· Suggestions to improve customer perception in services:
· Do no raise customer expectations too high at beginning 
· End the service positively because customer remember the end more
· If service is pleasurable, divide it into segment ex. two short rides at the theme park
· If service is painful, combine segments ex. teeth cleaning in one long session
· Let customers control part or all of the processes ex. self-serve ATM
· Communicate the  evidence of quality to customers 
Types of Layout
· Layout refers to the location of departments, work centers, or equipment in the facility plant
· Good layout facilitates flow of work, whereas a bad one results in congestion
· Reasons for redesigning a layout are inefficient operations, changes in the design of the product, changes in the quantity or mix of outputs, and changes in methods or equipment
· Two types of layouts
1. Product (line) layout- arranges production resources linearly according to the progressive steps by which a product is made
· Used to achieve a smooth and rapid flow of large quantities of goods or customers through a system
· Preventive maintenance- periodic inspection and replacement of work parts or those with high failure rates, reduces the probability of breakdowns during the operations
· Low cost production and simplified accounting, purchasing, and  inventory control
· Higher equipment cost, dull/repetitive jobs, repetitive stress injuries, inflexibility in response to changes in the quantity of output or in product mix
2. Process (Functional) Layout- arranges production resources together according to similarity of function
· Quite common in services 
· Variety of jobs causes frequent adjustments to equipment, which causes discontinuous work flow (intermittent processing)
· General-purpose equipment- provides flexibility necessary to handle a wide range of production requirements 
· Workers who operate the equipment are usually skilled
·  Because equipment in a process layout is arranged by type rather than by production sequence, the system is much less vulnerable to shutdown caused by mechanical failure or absenteeism
· Maintenance costs tend to be lower because equipment is less specialized than that of product layouts
· Machine similarity reduces the necessary investment in spare parts 
· Routing and scheduling must be done on a continual basis to accommodate the variety of production requirements typically imposed on these systems  
3. Cellular layout- layout in which different machines are arranged in a cell that can process items that have similar processing requirements (called part families)
· Benefits include faster processing time, increased capacity, less material handling, less work-in-process inventory, and reduced set up times
· Group technology- grouping items with similar design or manufacturing characteristics into part families 
4. Warehouse Layout- based on a different set of factors than the design of factories
5. Retail layout- take into account the presence of customers and the opportunity to influence sales, cost minimization isn’t always ideal for this
· Customer flow is an important factor to consider
6. Office Layout- there is less need for office space now that most of it is done electronically, no paper work needed
· New trend to create an image of openness, office calls are giving way to low-rise partitions
Layout Design Steps (manufacturing layout design)
· Determine the location of receiving and shipping
· For “product layout” fit the process flow diagram onto a sketch of the factory floor, starting from receiving an ending in shipping
· Determine approx. location of each part of the process
· Determine the expected workflow between each pair of departments, and place the two departments with the highest workflows closest to each other
· Continue until all departments are located
· Keep special requirements of machines in mind
· Allow pace for machines, in-feeds, out-feeds, workers, and carts/forklifts
· Keep rearranging the plan using feedback from workers until you find what works best
· On the factory floor, paint an outline of machines, in-feed and out-feed spaces 
· Walk through the normal sequence of activities
· Run the electricity and other lines, and move the machines in 
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