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MODELING AND MACHINING PRACTICE FOR CNC MACHINES – MVA021 

UNIT – I 

Introduction Modeling 

CAD Modelling or Computer-aided Design is an important part of the 

design process. Before expending any physical resources, CAD brings your idea 

to life in the digital world. Computer Aided Designs are used for a variety of 

applications ranging from 3d printing prototypes to promotional photo-realistic 

renderings. 

Introduction about CNC Machines 

CNC Machining is often the last step in metal manufacturing, or sometimes 

the only process involved. Compared to other metalworking techniques, CNC 

machining is capable of meeting the tightest tolerances, and producing the most 

accurate, precise products over and over again 

CAD/CAM/CAE 

CAD: 

 Engineers and draftsmen use computer-aided design software to 

create illustrations or 3D models. While most engineers should be proficient 

with CAD, the amount of time they spend using it may depend on their 

specific role and level of experience. 

Best CAD Software for Engineers: 

• AutoCAD 

• CREO 

• CATIA 

• Fusion 360 

• NX 

• SolidWorks 
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CAE 

 Computer-aided engineering refers to the use of software to simulate 

the effects of different conditions on the design of a product or structure 

using simulated loads and constraints. CAE tools are often used to analyze 

and optimize the designs created within CAD software. 

CAE Software Leaders: 

• Abaqus 

• Ansys 

• CFX 

• Comsol 

• Excel 

• Fluent 

• HEEDS 

• HyperWorks 

• LS-DYNA 

• Matlab 

• Nastran 

• Simulink 

• STAR-CCM+ 

The best CAE product choice will depend to some extent on the skills you 

want to build and your specific career path. For example, niche products like 

OpenFOAM are open source, which can provide a great deal of flexibility. 

However, many users feel the software could be improved because it relies solely 

on a command line and has no graphical user interface (GUI). 

Computer-aided Manufacturing (CAM) 

Computer-aided Manufacturing (CAM) is commonly defined as the use of 

software to automate manufacturing processes. CAM software is able to translate 
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CAD designs into instructions for machines, increasing the efficiency of 

producing parts and optimizing the amount of materials used. 

Best CAM Software 

Because CAM is so intertwined with CAD, some software companies 

produce both types of applications. SolidWorks, for example, offers a full-suite 

of tools for CAD, CAM and other engineering processes. Similarly, companies 

like AutoDesk offer combined CAD and CAM tools. Some of the leaders in CAM 

software include: SolidWorks CAM, Fusion 360 and NX, which combines 

elements of CAD, CAE, and CAM 

CAD vs. CAM vs. CAE: How Familiarity Helps Your Career 

Most engineers will benefit from exposure to CAD and CAE software 

tools, but they should also be familiar with CAM. Knowledge of how CAD and 

CAM software interact can help to make improvements in the design and analysis 

phase of planning products and structures. 

Engineers whose work is focused on seeing the big picture, such as 

optimizing systems or managing engineering teams, can especially benefit from 

building familiarity across all three types of software. 

Job opportunity in CAM 

There are many careers in Computer Aided Manufacturing or similar fields. 

These include: 

Mechanical Engineer 

CNC Operator 

CNC Programmer 

Design Engineer 

Machinist 
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Industries using CAM include aerospace, automotive, chemical and 

medical technology, military, or engineering. 

CAM jobs can pay around $34,000 to $60,000 a year on average. You 

will usually require a qualification or technical certification. Some positions 

may be available at entry-level without experience but some knowledge 

would be advantageous.  

Different jobs will be varied. You could be manufacturing nuts, bolts, 

and screws. Or you could be creating tools and dies for another 

manufacturing process. CAM could even lead to work with jewelry and 

precious stones or metals. 

Introduction on NC Manufacturing 

Numerical control represents the use of programming, in the form of 

numbers, letters, and symbols, to guide the operation of a machine. In that sense, 

NC is a machine control concept more than a manufacturing or machining 

process. 

History. The first NC machines were built in the 1940s and 1950s, based 

on existing tools that were modified with motors that moved the tool or part to 

follow points fed into the system on punched tape. 

Expert Machinist CMM 

Coordinate Measuring Machine (CMM) Operator operates CMM 

equipment to perform measurement, inspection, and testing of production 

materials and components using previously prepared inspection programs. 

Mounts or installs tools, attachments, fixtures, or work pieces on CMM. 

A coordinate measuring machine (CMM) is a device that measures the 

geometry of physical objects by sensing discrete points on the surface of the 
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object with a probe. There are different types of CMMs and probes that 

manufacturers can use to ensure and maintain quality. 

 

Sheet Metal Manufacturing 

Sheet metal fabrication is the process of turning flat sheets of steel or 

aluminium into metal structures or products, by cutting, punching, folding and 

assembling. Sheet metal can be cut, bent or stretched into nearly any shape, which 

is generally done by cutting and burning the metal. 

Casting Manufacturing 

Casting is a manufacturing process used by the forging industry to produce 

an object (often metal) of a specific desired shape. This is achieved by pouring 

hot molten metal into a mold that contains a hollow cavity of the exact required 

shape. 

Additive Manufacturing. 

Additive manufacturing is the process of creating an object by building it one 

layer at a time. It is the opposite of subtractive manufacturing, in which an object 

is created by cutting away at a solid block of material until the final product is 

complete 
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UNIT – II 

NUMERICAL MODEL CREATION: 

 

CAD model and CNC machined part 

Sketching – Constrain – Dimensions 

Creo Sketch is a free 2D CAD application that offers the easiest way for 

anyone to quickly sketch out product design ideas and share them electronically 

with customers, suppliers, and co workers. It lets you add color and other visual 

enhancements to transform quick sketches into finished artwork. 
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UNIT V 

Work Center Lathe - Lathe Tool Setting Lathe Coordinate Setting - 

ClearanceSetting, Turning Profile Settings 
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Turning Tool Path, Turning Material RemovalSimulation Turning NC 

Tool Path 
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UNIT – III 

Reference Finished Part Model - Work Piece - Automatic Work Piece 

– CoordinateCreations 
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Machine Tool Setup - Work Center - Mill, Parameters Setting- AddTools, 

Cutting Tool Setup 
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Mill Operation, CSYS Selection - Clearance Type,Reference Surface - Mill 

– Face, Cut – Feed, Slep – Depth. Step over, Spindle –Speed 
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UNIT IV 

Display Tool path - Tool Preview, Milling – Play path, Material Removal 

Simulation Display NC Tool Path - G-Codes used in CNC Programming 

Colmmon 
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M-Codes - Reading Manufacturing Drawings - Work Steeing and Offsets, 

workCordinates Milling Tool types, Face Mill, Slot Mill, Hole Making tools. 
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