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Introduction

1]
Designs in Physical Models

2]
CAD introduced at the end of the Design Process

3]
Models are Digitized for surfaces geometry (CAD)

4]

Parts in CAD are broken into assemblies

/5]

Fabricated using CNC machines

[6]

Reassembled on the job site
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Geometry, Materials, CAD & CAM

Bilboa

Experience Music Project

Stata Center at MIT
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LANGUAGE
Euclidian Geometry — 300 BC

Geometric Descriptions
13 Elements

Used to describe Points, Lines and Shapes




EUCLIDIAN GEOMETRY
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The Theory of Parallels The Theorem of Pythagoras The Theory of Rectangles
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Controlled Implicit Surface

Developable Two dimensional
(Surfaces) (Synclastic)
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Developable
(Surfaces)

Normal Developable

Binormal Developable

Tangent Developable
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Classes
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Shapes

Cylinder

Circular Flat
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Irregular Flat



Two dimensional
(Synclastic) f RN

Classes

Complex Convex

Q

Shapes
Spherical Ellipsoid
Paraboloid Elliptic

Paraboloid
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process

3D : 3D : Modeling : Parametric : Sleiglelilyle Computer
Scamning  :  Digitizing ...Modeling Program
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Fabrication

1D -Text 2 D - Subtraction 3 D - Addition Assembly
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1952 Numerical Control machines are n widely used to operate a tool positioning through computer
commands. MIT’s Servo Mechanisms Laboratory demonstrated a numerically controlled 3 axis milling
machine.

1959 Control digital computer. The first application of a control using a digital computer occurred at a
Texaco refinery located in Port Author Texas where a catalytic cracking unit was optimized using a linear
programming algorithm

1960 Robotic Implementation — The precursor to widespread use of robots in manufacturing processes

1970 Computer Numerical Control — The advent of the mini computer where tools could have there own
memory.

1980 Flexible Manufacturing System — The idea of sets of machines to make a relatively wide variety of
products with automatic movement of products through any sequence of machines this lead to Computer
Intergrated Manufacturing

1990 Mass Customization — Joseph Pine






FeatureCAM (Hilling) - [stevelm *]
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Pick feature of geometry
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Devices

COMPUTER NUMBERICALLY CONTROLLED MACHINES

Digital Surveying
Plasma Cutter
Metal Sheers
Routing Machine

Milling Machine

1D

2D

2D

2D

3D

Subtraction

Subtraction

Subtraction

Subtraction





