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The impact of CAD/CAM on industry

Changes in production methods.

Global manufacturing.

Employment issues.

The trend from manual CNC programming to the use of software programs that generate CNC codes from drawings. (Students are not required to generate ISO programs.)

The use of software applications that process production data and control a network of different machines from a central system.


Discuss generally: the impact of CAD/CAM on industry by comparing production methods at the start of the twentieth century and those of today.  Discussion should encourage responses e.g. advantages, what if we did not have CAD/CAM now etc. (p 124-129)

Discuss: 

· Computer Integrated Management (CIM) systems and how they are used to plan and control automated manufacturing processes. (p124)

· Electronic document Management (p124-125)

· The impact of CAD/CAM on industry and companies (p124-125)

· CAD/CAM – creating or responding to change? (p124)

· Technology Push – Pull? (p124 fig 3.3.1) discuss chart.

· Pressures to improve the design & production process (p124 fig 3.3.2)

Discuss: 

· How geographical boundaries are being lifted because of improved data exchange and communications allowing components to be designed and sourced from around the globe. (p127)

· The impact of CAD & CAM technologies on future industrial innovation The globalisation of manufacturing industry (p127)

Discuss: 

· How CAD/CAM technologies are affecting employment (p128)

· Employment trends on design and processing (p128)

Discuss & Introduction to: 

· CNC machines – Pupils shown how they work

· Explain how software is changing the way CNC codes are being used e.g. wizards etc. (p125-126)
· The benefits of CNC (p126)

Discuss: 

· Changes in production methods such as DTP(p125)

· Using software to design for manufacture (P125)

· Photorealistic images; Virtual products; Design Management; CAD/CAM product modelling. (p125-126)

· CIM - Computer Integrated Manufacturing Systems (p126)

· FMS - Flexible manufacturing systems (p127)


Ass 1 - 3B
Ass 2 - 3B
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Computer-aided design (CAD)

Commonly-used computer-aided design techniques, including the use of graphics and specialist software to aid the design process, ie:

to create and modify designs and layouts, eg 

printed circuit board layout, printing plates

for 2D/3D modelling and prototyping

(Reference to Pro-Desktop)

to construct accurate drawings to create complex products

to create virtual products

to create total design concepts, including use of multi-media.

Common input devices such as the mouse, stylus, tracker-ball, graphics tablet,

digital camera, scanner, 3D scanner.

Common output devices such as printers, XY plotters, plotter-cutters and CNC

machines.


Discuss generally: 

· What CAD is and the main components of a CAD system (Hardware, Software). (p129-134)

· Discuss what a GUI (Grpahical User Interface) is. (p130)

· Standards for CAD systems. (p130)

· Managing CAD data. (p130)

· Basic operating characteristics of CAD programs. (p131-132)

Discuss: 

· Computer-aided design images and models (p132)

· Using vector and raster graphics (p132)

· The uses of CAD-generated images and models (p132)

Discuss: 

· Computer to plate – Computer images direct to materials (p132)

Discuss: 

· Comparing the benefits of 2D and 3D drawings (p133-134)

· Using design data (p133-135)

· The importance of CAD modeling (p132)

· 2D and 3D geometric models (Wireframe, Surface and Solid models) (p132-133)

· Rendering, Shading, Sweep techniques, Textures. (p132-134)

Discuss: 

· Constructing accurate drawings within a CAD system (p134)

· Dimensioning and Annotating a drawing  (p134)

· Sections and Exploded views (p135)

Discuss: 

· Virtual reality (VR) techniques (p135)

Discuss: 

· Virtual reality as used in multi media presentations 

Discuss: 

· Command driven/GUIs, The Mouse, Tracker Ball, Digitiser, Digital Camera, PhotoCD, Digital Video (DV), Scanner,  3D Scanners. (p136-139).

Discuss: 

· Linking CAD & CAM, Transfering data to output devices (p139)

· Displaying graphics, Printers - (Inkjet,Laser, Dye Sub,TA) Digital printing – (OS Litho(p139)

· The use of computers in specialist printing situations (Screen, Flexographic) Other uses for computers in commercial print process (p141-142)

· Plotters, Plotter cutters, Engraving Machines (p143)
Ass 3 - 3B
Ass 4 - 3B
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Computer-aided manufacture

The use of commonly-used CNC machines, ie 

lathes, milling machines,

punches, drilling machines, knitting machines and looms, cutting machines,

printing, sewing and embroidery machines, pressing equipment, printers,

plotter-cutters, engravers.

The use of CAM when producing products for short or long runs in varying

quantities, ie one-off, batch production, high-volume/continuous production.

Advantages/disadvantages of CAM relating to time, costs, waste management, standardisation and reliability.
Discuss generally: 

· The production benefits of using CNC machines (p143)

· CNC prototyping (p143)

· Operating characteristics of CNC machines (p144)

· Toolpaths, cutting and plotting motions on CNC machines (p144)

Discuss: 

· Types of CNC machine (p145)

· The types of cutting tools on CNC machines

Discuss: 

· Scale of production and the use of CAM (p147-148)

· One off production (p148)

· Batch production (p148)

· Mass production (p148)

· Recent developments in production systems (p148-149)

Discuss: 

· Advantages of CAM, (P148-149)


Control of the production process to remove risks



Flexible scale of production


Reduced manufacturing times


Operational reliability


Consistency in repetitive situations


Improved productivity

· Disadvantages of CAM (p149)

Costs


Employment


Worker involvement

 
Ass 5 - 3B
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