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SCOPE OF THIS CLASS

Examples
CNC Background/ Control systems

Process flow (CAD-CAM-Machining)

eating Projects



PROJECT IDEAS

Sign Making
Engraving

es and Objects



PROJECTS EXAMPLES




WHAT'S POSSIBLE WITH CNC
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CNC-COMPUTER NUMERICAL CONTROL

ROUTERS AND MILLING MOTORS DRIVEN BY A CONTROLLER TO
MOVE IN THE X, Y, AND Z AXIS VERY ACCURATELY AND QUICKLY!

OPERATE WITH STEPS




Control Systems

Open-Loop Control




CONTROL SYSTEMS

OPEN-LOOP ADVANTAGES
SIMPLE, INEXPENSIVE, LOWER MAINTENANCE COSTS

OPEN-LOOP LIMITATIONS
“ASSUMES” DESIRED POSITION IS




CONTROL SYSTEMS

CLOSED-LOOP CONTROL

DC MOTORS - SERVOS




CONTROL SYSTEMS

Closed-Loop Advantages

DC motors have the ability to reverse quickly to adjust for position
error

I(Er686 ?:%mpenso’rion allows for greater positional accuracy

have higher torque ranges vs stepper motors
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VECTOR DESIGNS

painting with plxels drawing with vectors 6
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TYPICAL CNC WORKFLOW

) e ) ( )
CAD CAM : CNC
(Computer aided Model Data > (Computer aided plachine COde> Machine
i manufacturing)
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VCARVE

CAD
(Computer aided

Model Data >

-

CAM

(Computer aided
manufacturing)

Machine Code>

CNC
Machine




CAD (DESIGN)

GENERATE GRAPHIC REPRESENTATION OF PART
VECTORS USED TO REPRESENT PART
DIRECT INPUT

M EXTERNAL SYSTEM




CAM (PATH)

DEFINE CUTTER PATH BY SELECTING GEOMETRY
PROFILES
POCKETS
L PATTERNS




CAM (CUT PARAMETERS)

DEFINE CUT PARAMETERS
TOOL INFORMATION
TYPE OF BIT, RPM, FEED SPEED
CUT METHOD

-ZAG, SPIRAL, INSIDE-OUT, CLIMB CUT, STANDARD




CAM (SIMULATION)

EXECUTE CUTTER SIMULATION
VISUAL REPRESENTATION OF CUTTER MOTION
MODIFY / DELETE CUTTER SEQUENCES AS NECESSARY

TION (CL) FILE



CAM (POST PROCESSING)

POST PROCESSING
CL FILE TO MACHINE SPECIFIC NC CODE

FILTERS CL INFORMATION AND FORMATS IT INTO NC CODE
BASED ON MACHINE SPECIFIC PARAMETERS




TYPICAL CNC WORKFLOW

7

Design

~

Model data >

Graphic File of
your geometry

S

CAM

(Computer aided
manufacturing)

Layout
Profiles
Pockets

CNC code >

Machine Code
(G-Code)

Machine




OTHER DESIGN SOFTWARE

« CAD
e Paid
e Inventor . Graphics
» Solidworks e Paid
e AutoCad

 Adobe Illustrator
Free
* Inkscape
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3 MAIN CNC TOOLPATHS

e Profile - cuts along a path — = I ‘l

e Pocket - removes material
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IMPORTANT CAM VARIABLES - CUTS

Pass depth - Cut depth per pass
depth = bit diameter

t depth - Total/final depth cut




IMPORTANT CAM VARIABLES - RATES

« Spindle Speed - RPM of tool (12000-24000 rpm)

* Feed rate - How fast does the tool move in X-Y?

* Plunge rate - How fast does the tool move in Z?
ate




CALCULATING FEED RATE

Chip Load * # Flutes * Spindle Speed = Feed Rate

I |

er flute cut. Start at ~12000




CALCULATING FEED RATE - EXAMPLE

Cutting plywood with a ¥4” 2-flute end mill

oad * #Flutes * Spindle Speed




CNC Scanning




MACHINE EXAMPLES




CONTROLLER EXAMPLES
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WOOD SIGN-PROCESS EXAMPLE

STEPS INVOLVED IN CREATING A SIGN:
CREATING TEXT
SERT SHAPES
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