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1.0 PREFACE

Artsoft Site Information

LazyCam 3.00.2 (BETA)

LazyCam is a beta-release free importer included with Mach3. It's purpose is to import standard dxf, cmx,
and other file types to allow those that do not use CAM programs to more easily generate Gcode to be run
under Mach3. The free edition of LazyCam that is included with Mach3 carries no cost and is limited in
the number of lines you can post. You have the option to automatically install LazyCam when Mach is
installed. There is a 50 line limit to LC if you are not a Licensed Mach3 user. If you don't havea LC
license you will see "Pro Demo.NoCode" in one of the buttons for the POCKET, OFFSETS, FOAM2D,
and TURN menu’s.The following is a link to download the Program:
http://www.machsupport.com/downloads.php

LazyCam 3.00.2 Pro (BETA):

There is an optional PRO level upgrade that turns on advanced features such as object offsetting, pocketing,
primary foam functions, importation of DXF profiles for conversion to Lathe turning code, etc. Due to the
availability of other low cost CAM packages, LazyCam is in semi-permanent Beta and no longer being
actively developed. LazyCam is not intended for use in a production environment or to compete with high
end CAM programs. The pro version license can presently be purchased for $75 as of this writing.

Videos tutorials are available on the ArtSoft site. The following videos are currently available for
LazyCam:

INTRODUCTION TO LAZYCAM
LAZYCAM POCKETING
INTRODUCTION TO TURN

This is the link ro the videos: http://www.machsupport.com/videos/

The ArtSoft site MachSupport Forum has specific topics for the programs.
Here are the links:

LazyCam - http://www.machsupport.com/forum/index.php/board,14.0.html
Lazyturn - http://www.machsupport.com/forum/index.php/board,73.0.html

Here are the links to the latest program manuals:

MEMBERS DOCS - http://www.machsupport.com/forum/index.php/board,78.0.html
LATEST MANUALS - http://www.machsupport.com/forum/index.php/topic,12078.0.html
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1.1 COMMENTS: From “RICH” the author of this manual.

LC is not a CAD program. The program is an_importer of files and intended to provide
for a quick conversion of a non-complex file into Gcode. The program is not meant to
complete with high end CAD / CAM products which may have numerous dedicated
modules. The importer is only as good as the drawing you provide.

A new lathe module is currently in development called LazyTurn which will replace the turning part
currently available in LazyCam. The pro version license will apply towards the new turn module.
It is my personal opinion that you should purchase a license for LazyCam. Here is why:

I have not found, as of this writing, a basic CAM program for the mill and LATHE which has a good
manual, excellent knowledgeable support, and provides the level of CAM capability directly into MACH
for the cost of the license.

I recommend you try LazyCam and LazyTurn, and if they don’t satisfy your basic needs, try other
programs, or find something that does. There are only a few programs for the lathe. All programs have
bugs or faults including the high end ones. There is no such thing as a “plug and play’” CAM program that
requires no knowledge of a computer or machining. What is easy in use for some users is problematic for
others.
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2.0 OVERVIEW OF LAZYCAM

2.1 PROGRAM MODULES

LazyCam ( LC) provides importing of a vector ( ie; dgn, dwg ) or image (ie; bmp, jpg ) file. Four program
modules are available depending on the type of machine to be used. The four modules provide for
converting the file into Gcode based on the machining operations you want to do. The following are the
modules and have the following features:

MODULE FEATURES
Mill - Creation of offsets and pockets
- Contour / pocket a profile in a spiral fashion with CW / CCW motion, on the left
or right side of the profile based on a defined tool and it’s associated parameters.
- Pocket a profile in a Spiral or ZigZag fashion based on a defined tool and it’s associated
parameters.
- Mill a profile with or without offsets based on a defined tool and it’s associated
parameters.
- Provide gcode for the drilling or boring of holes
Text - Provides for placing of your choice of text on a piece and allows for
engraving / machining the text.
TURN - Provides for the creation of lathe pathing to machine a profile or generate a profile cut as
defined by the tool parameters.

FOAM 2D - provides for cutting of foam ( not covered in this manual )
FOAM 3D - provides for cutting of foam ( not covered in this manual )
IMAGE FILE - import an image file and generate Gcode ( not covered in this manual )

2.2 HOW THE PROGRAM WORKS

You will need to create a file or provide one from software such as a CAD program. The program imports a
file and you tell the program what module / machine type you are going to use. The program then
automatically converts your file into a number of layers, chains, and entities. You can think of your file as
being a book titled PROJECT, the numbered pages as LAYERS, and the paragraph text as ENTITIES. The
layer and all it’s components are shown / listed in the project information ( like an index for a book ). You
wouldn’t give me a book to read which isjust a bunch of un-organized sheets of paper. LC will organize all
the layers based on your provided drawing / project........ organized or not.

You then select what you want to machine. It could be the complete drawing / project or some part of the
project like a layer. The program allows you to organize the order of the machining operations. Then you
use one the provided features, such as offsets, pocketing, drilling, etc to tell the program what machining
operation you want to do. LC has windows used for inputting data required for a particular machining
operation.

LC has numerous tools used to view the project, monitor the status of the project, select and manipulate
what was selected, change the machining start point, and even go back if you make a mistake. You can
create clamps which hold down your work and create machining paths so they will miss the clamps. You
can save your work as you progress, post code to MACH at any time, delete layers, etc. You can work at
any level you want making it simple or complex.

LC will post the selected machining operations directly into to MACH where you can dry run or actually
machine the part. You can also simulate the program in LC.

In summary, create a drawing of the part to be machined, import it, tell LC what kind of machine you will

use, define how you want to machine the part, define what tool you want to use along with how it should
cut, and post the gcode to Mach as shown in FIGURE 2.2.

Page 6 of 123



LAZYCAM MANUAL 8/18/2009 REV:1

Import a file, select type of machine, select machining operation, define tool and cutting,
post Gcode, machine the piece using Mach3.

IMPORT £ FILE =
SELECT Mo CHINE ] |

HE
Gu A
B
=

|
1

fpoCEET | TURMDMG L

i i [ e |

| OFEBET L= ’ =

i P o oo

: T el Sl Crches ; —_———

| DERILL | Mo e crcles i = CED

; ; LATHE TOOL

; Ee— | | = -

| et E o -

E ) =

| TERT == = ] | e

bommmmmmmmmmmmooooeoooo- - TOOL, - OPTIOHAL JLAYER
B e

Artsoft Mach 3

20
MACH3 MILL OR TURN

FIGURE 2.2

Page 7 of 123



LAZYCAM MANUAL 8/18/2009 REV:1

3.0 THE MANUAL - GENERAL COMMENTS

The manual covers the complete program at first. It will define all the menus, tabs, tool, screen display, and
flyouts. Then tutorials are provided which include step by step instructions. Blue text indicates a particular
item has a bug, doesn’t work, or is not covered. Red text still needs to be done. The Foam modules are not
covered because | do not use personally use them ( know nothing about cutting foam! ), but, in general the
tools etc. should still apply. The lathe module only covers how to get a finished profile cut. It is highly
recommended that LAZYTURN be used to generate the lathe pathing since it’s an extremely nice program
and has its own manual.

I have tried to clarify verbiage for the new user. In the tutorial you will find duplication at times and it is
deliberate to help the user learn the program.

Every user will do a task in a different manner including using LC. The intent of the manual is to teach you
how to use the software and not make you into a machinist. There are books on drafting, using CAD,
tooling, machining.

The reader should watch the videos on the ArtSoft website. They provide good information. This manual
provides practical use the software. Most hobbyist require the ability to machine a profile, drill complex
hole arrangements, mill something which is not cover by a wizard and that is what the tutorials are meant to
do. Their machines are not highly automated with tools changers etc. such that a complex part programs
couldn’t be run in a single coded program by those users. Thus the tutorials where done to address working
in a single machining operation.

The reader should read the manual and actually duplicate doing the tutorials. The files used in the tutorials
are posted for your use along with the manual. The tutorials build on each other and something different is
presented in each. A tool not used in one tutorial will be used in another tutorial. It is not recommended to
just import a drawing you created and use the program in some “pre-conceived” manner. Do not just skip to
a tutorial of interest since important points and information will have been lost in doing so.

The manual will minimize the LC learning curve and keep the user from wasting time if used.

If you think you can hack your way through the program....... well GOOD LUCK!

4.0 LOADING LAZYCAM FROM MACH

LazyCam can be loaded by opening Mach and clicking on LazyCam.....
You could also create a short cut and work standalone but recommend that you invoke it from MACH since
you can post directly to MACH and may want to go back and forth between the programs.

Mach3 CNC Controller

ﬁ Config  Function CFg's
Load G-Code
LazwiZarm ....
Close Filels)
Exit

FIGURE 4.1
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5.0 LAZYCAM MAIN SCREEN

This is the main screen you will see when LC is opened.
LazyCam s ]

J_l Fle Setup Tools Wiew Help Output MENUS
izt Machs Load ‘ ﬂ; Save *,LCAM | ° Ooops ‘ Project .lnrn
P =

BUTTONS

GRAPHICS AREA

2] Open*.lCAM [Z OpenDiF [ mageFie
(ops =k
[ Ho Project Loaded

st Depth
[ril sel Circles
M0vil Rad Circles

PROJECT INFORMATION

Q0L BAR

Mpesel al

MRapids onjoff
M Chain-Ent Sel
M single/multiple

MODUAL MENUS

ﬁ 13:25: 11 --- -- Adding Chain 15 to Layer 2 =
13:25:11 ——- —- Adding Chain 16 to Layer 2
13:25:11 --- —- Layering. ...
D [13:25:11 - —- Updating Chain statistics..
o [13:25:11 - - File Loaded
3 wojsot | Exterts }, Layers }, Chans |, Eniies ika| v
Ready  ff— ISTAUS BAR | [cap om [

FIGURE 5.0

5.1 GRAHIC COMMANDS / MANIPULATION OF THE SCREEN

It is assumed that a mouse with a left button, middle scroll wheel, and right button will be used.

MOUSE BUTTONS
Left mouse button - click to select an object in the screen
- Double click to return display to a plan view after a rotation

Right mouse Button - invokes (will bring up a flyout menu )

Scroll wheel - press down and move mouse to rotate the displayed graphics
( Rotating the object and then double clicking the display usually fixes a hung up
display )
KEYBOARD

S — allows for simulation of pathing post creation of the paths
NOTE: To stop the simulation hit the S key again ( simulation does not work in the lathe module )

ALT +F, V,H — pressing the Alt together with a letter — any tab, or menu with an underlined first letter
( Eile, View, Help) will be invoked

Shift + movement of the mouse while holding the left mouse button — Zooms in and out

CTRL + movement of the mouse while holding the left mouse button — Moves whatever is displayed
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5.2 PROJECT INFORMATION

One of the most important concepts to understand is the project information. The following “comparative”
analogy of how a few simple shapes were drawn and what LazyCam will do with them on import is
imperative. It is highly recommended that a user create a drawing from a CAD program. Paint programs
are not CAD programs! LC is not a CAD program. It will be assumed by the writer that the reader is
going to use a CAD program and understands the following presented concept.

To draw a square, four separate lines are drawn with the first starting at some point. The first line must start
somewhere and we will call the starting point the origin. Each line that makes up the square is called an
entity as shown below.

FIGURE 5.2.0

When the last line is drawn the square is complete and all the lines are connected. The group of connected
lines are called a chain as shown below. Although the connected chain represents a square in CAD, LC
will interpret the square, when imported, as a contour ( basic outline ) representing a machining operation.

CHAIN

FIGURE5.2.1

The square ( machining operation) was drawn on a single of page of a empty book. The page is called a
layer. A circle and triangle are also drawn on separate “layers”. To know what is drawn each layer, the
layer is given a name ( ie; square, circle, triangle). The book or file of machining operations will be named
SHAPES. This is illustrated below:
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SQUARE

=

CIRCLE TRIANGLE

g

FIGURE 5.2.2

A detail list of all the file information is called “project information” and can be tabulated.

LazyCam will use the file and list all the information. A drawing created using the above analogy and
imported into LC is shown below.

(op=_____________________J=lE] M Clean
il

= Ll sHapes€——FILE NAME | MReset Orign_ |
0 Mshift O
= squared——|LAYER Mrem. Obfects
- =L chaingo—
' : : B Mscale
&l Entity#0 )
@] Entity#1 WMove CHin
)| Entitys2 M =et Depln
..i® Entity#3 0l Sel gircles
&[4l CIRCLE B Cvill Rad|Circles
- [¥ TRIANGLE WRotate
M optimis
Sfl Pockets | Offsets i
Tent . il BRem. Paints
. Foam 2D . Foam 3D il

Now just understand that the shapes were just an analogy to grasp a concept. The imported

FIGURE 5.2.3

shapes represent contours for machining operations. Cur the squaree, cut the circle, cut the triangle. LC is
not a CAD program. You need to tell LC how you want to machine something.........
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5.3 DISPLAYED MACHINE MOVEMENTS

There are few machine movements that will be clarified and covered at a “ high” level in this section.
What is shown in the display will vary depending on what screen controls are turned on and what
information the file contained when opened or imported.

Rapids ( GOO code ) are linear machine moves, from one point to another point, at the Max axis speed
defined by you. Rapids do not cut material as compared to actual cutting moves which are defined by a
feed rate along with a cutter speed, etc ( other G codes ). Pathing is just a word to describe moves created
by the software which get converted into the correct Gcode. So machine paths / pathing are created by an
offset or pocket command or maybe created by the user in another way. A cutting move can be composed
of a lead-in and lead-out ( a preparation move prior to and after actually cutting an offset ). When a new
project is opened, only the rapids ( if the rapids display control is turned on) representing moves from one
chain to another exist and will be shown. There are no cutting moves because at this point in time you have
not defined them to LC.

The information that follows is for a new project.
5.3.1 RAPIDS

LC interprets how a file was created based on imported information. For illustrative purposes, imaginary
traces, portrayed by a blue dashed line, were added to figure 5.2.2 and are shown in figure 5.3.1. The figure
below only shows the traces rapidly drawn from origin to and around the square, and then only to each
shape.

............ » JSTART TO FINISH

~
7’ -
t 'l "'s..‘."o’&
L4
RAPID

FIGURE 5.3.1

Here are the rapids LC created. There are a lot of different ways the rapids could be drawn in figure 5.3.1.
LC will create rapid moves to and from each chain and then optimize the moves for machining purposes as
shown in figure 5.3.2. If the order of the chains were modified or a different starting point chosen, the rapid
moves would be optimized differently.

M Optimise
WLeads off
MRem. Points

Relayer

[ Zoom Box
M ==l in Box

[ select Inside

MCesel Al

FIGURE 5.3.2
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Looking closely at a chain, the user will see how LC decided to go to the circle and then continue on to the
triangle. The program lacks the necessary information on how the chain will be machined so it just
continues on to the next shape. The arrow is pointing to a movable indicator on the chain. All of this is
automatically done by LC .

FIGURE 5.3.3

The “quality” of how a machining operation is portrayed in a file is very important. Use proper drawing
practices and the CAD’s programs tools to join lines, complete shapes, minimize gaps, etc. A quality drawn
file provides for improved / trouble free imports. LC is not a CAD program.

5.4 ORDER OF MACHIING

The default cutting order of the rapid moves are from the top of the project information list to the bottom of
the list. So it starts at the origin, to the square, then the circle, and finally the triangle. If you don’t like the
order it can be changed by selecting the chain ( left click mouse on the chain and drag it ) to place it in a
different spot of the list, release the button to place it. The steps and result are shown below.

=-L.ll SHAPES
= SHAPES =B TRIANGLE
4| TRIANGLE - @) chaing2

¢ =+ chaingo 7| SQUARE 0
-8 Entity#0 i @E-L Chaing :

Entity#1 E--QEREL:IH U El . SQUARI_E

:nt!ty#z u Chain u Chain&0
P ntity#3 H EE CIRCLE
- =Ll TRIANGLE _
E TRIANGLE - chaingz - Chaing1

ORIGINAL MODIFIED NEW MACHINING ORDER
FIGURE 5.4

The cutting order of how the piece will be machined has been changed. You can also move a chain to a
different layer. You can’t move an entity to a different layer or change the order of the entities within the
chain.
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6.0 MENUS
The following MENUS are available at the top of the screen.

” File Setup Tools Wiew Help OQubput

FIGURE 6.0

6.1 FILE MENU

The File MENU provides for importing different file types or loading a gcode file which is currently in
Mach3. You can also save a LazyCam project, close a file or exit LazyCam.
H Setup  Tools Wiew Help Output

Mew..

Open Vector file { DXF, WMF, HPGL, PLT...}
_l Open Image File{ Jpg Bmp Png. .ect..) i

Load Current Mach file L

Recent File

Cpen LCam Project ...

Save LCam project As..

Save LCam Project...

Close File...

Exit

FIGURE 6.1

New - - invokes a window for creating a new drawing border
Open Vector file — invokes typical Windows file open screen (ie; DGN, DWG )
Open Image File — invokes typical Windows file open screen ( ie; BMP, JPG )

Load current MACH3 File — will load a an active file from Mach3 Mill
If a file was posted to Mach3 Mill out of LC , and say you manually modified
the Gcode in Mach, LC will read the file, and modify the project based on
the changes done in MACH3 MILL. ( LC overwrites your project so make
sure you save LC projects before posting in case your code editing was
undesirable).

Open LCAM Project — invokes typical Windows file open screen ( .LCAM is LC’s file extension)
Save LCAM Project As  — provides for saving your current project under a different name
Save LCAM Project — saves your project, first save invokes typical Windows file save screen,

after the first save, will act a quick save
Close File - closes the current project file
Exit — closes the LazyCam program

6.2 SETUP MENU

LazyCam provides for setting up posting and loading options via the Setup tab. A post processor translates
LC’s information into a format or language which can be used by MACH. If you are not using MACH
then you have the option to use a post processor which is suitable for a particular machine controller.
Modfication of the default processor, use and creation of other than the default processor is beyond the
scope of this manual.

Setup Tools Miew Help OQutput
Posting Options. ..
Loading Option, . AutoClean Settings

Irna

FIGURE 6.2
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6.2.2 POSTING OPTIONS

The posting options flyout provides for a number of options. You can have LC save your gcode to a
particular directory, autoname your file, put additional information in the beginning of the gcode to be
posted, provide for coolant code, send the file to Mach, assign line numbers in increments of your choice.
Just check what options you want and click OK. The options are defined in the menu.

x|
GCode File options
[C:\Mach3\GCodet Browse |

Set Post Processor| Set to Default |
Active post: |Defau|‘r

I AutoMame and Save..
I Put Time and Date as comments in output file

~Generic G-Code output Options
I Use G41/G42 on Leadin outputs . { depending on leadin directions)
™ Incremental [J's. Will use appropriate control words to set Mach3.

I Coolant
I Send File to Mach3 when posted.

Flunge Clearance 0.0000

Line Mumber Increment: |5

I Dont ask me again

| will use FilefPost options if | wish to change anything.. Cancel | QK |

FIGURE 6.2.2

Highlighting of the all the text “Plunge Clearance 0.0000” and then backspacing will
cause LC to shutdown.

To change the Plunge Clearance highlight only the numerical value and type in a new value as shown
below.

L R L R e N e R B R e

Plunge Clearance W

PR

Plunge Clearance is the distance ABOVE the Cut starting point where Mach can safely rapid down to
without hitting the workpiece. IF set to ZERO it turns OFF the function and mach feeds from the Safe Z
height to the cut level instead of rapids.
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6.2.3 AUTOCLEAN FILTERS

The Loading options flyout provides for some automation as it relates to the file you are importing into LC.
A version 12 DXF CAD generated file of your project is suggested. The options are defined in the menu.

Bootieanriters E
The following Filters are applied when you press the Autoclean lcon on the Functions Bar
- AutoClean - Misc
I Optimise Drawing. This will reorder elements for an optimal path Foam Allowance
I Relayer —— This will apply the RELAYER function. This will make new layers- IO— U
nits

"Insides{0-x) Layer" and "Outsides Layer". The inside layers will include all objects

which are contained within the outside objects and therefore need to be cut Cannection Line Tol

Used in Optomise

first. These layers will be automatically created. 01
This option is used, for example, for cutting letters and such and allows for
quick reverse offsetting where the outside is offset outwards, and the inside I HPGL in Metric

is offset inwards.
I~ Automatically Add inside and outside Leadins
Leadin Size: 10000 units. Tool Diamster or lead length

Or... W Use 10% of Chain size..
¥ As Drawn - This maintains the Origin at 0,0, otherwise mimminy is used.

~Load

‘ Default Location of Mach3 Browse

[C:\wach3

v Remove Duplicated Lines(Cnly applies at file load time )
I Ignore Text Entities

FIGURE 6.2.3

Optimise Drawing

If not checked then the entities (lines etc.) will be cut in the order in which they appear in the DXF file. If
it is checked then they will be re-ordered to minimise the amount of rapid traverse movement required.
Note that the cuts are always optimised to minimise the number of tool changes required.

Connection Line Tol.

Two lines on the same layer will be considered to join if the distance between their ends is less than the
value of this control. This means that they will be cut without a move to the "Rapid Plane" being
inserted between them.

When a shape in CAD ( representing the contour of something to be machined ) is “accurately” drawn,
then the tolerance can be set to a small number like .001” ( even .0001” ). Large tolerance values can
create problems. Eliminate possible problems in CAD before exporting the file. Again.................
LC is not a CAD program and even though the program provides for connecting entities , connecting
entities in the program is not the way to do it.

Highlighting of the all the text “Lead-in Size 0.0000” and then backspacing will cause
LC to shutdown.

To change the lead in size highlight only the numerical value and type in a new value.
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6.2.4 TOOL MENU

The Tools Tab allows for a number of different options. Some are used to modify the profile and some are
tool commands. The more commonly used tools are also located on the right side of the screen. This
section only defines each tool. How to use the tools are covered in the Tutorials. In general the tools are
available in all the Modules of LC but some may not be applicable to a particular module.

Taols

[ AutoClean
ZoomEozx, .

i Remove Redundant Entities

. Minmize Geometry

L Fillet Corners

gw Help  Output

3 achs Load

EJ Save *.LCAM

. Doops H Pro]ect .InFo | .Pust o
[

MClzan

MReset Origin
Mshift Drw
Mren. Objects
Wiscale
Moy Chain
Mset Depth
ol el Circles
MCil Rad Circles
MRotate
M optinise
WLeads off
MRen. points

Remove Chain
Resat Origin ta Min,
Scale Drawing
Mave Chain

Set Layer Depth
Drill Circles
Remove Circles

SOME OF THE MORE
COMMONLY USED TOOLS
IARE DUPLICATED ON THIS
SIDE OF THE SCREEN

Ratate Drawing
Qptirize drawing
Turn off all Leadins
Relayer File

Clear Selections

Relayer

¥ zoom Bax
Ml in Box

W5elect Inside
WDesel Al

Mrapids onfoff
M chain-Ent Sel

W single/Multiple

Pockets Offsets Foam 2D
an Turn Test Asist

FIGURE 6.2.4

DEFINITIONS ( TOOL MENU ):
Autoclean — removes any extraneous data

ZoomBox — allows for a quick way to zoom into an area by using the mouse and dragging over an area
('hold left mouse button and drag over the area ) white box indicates extents of the zoom

Remove Redundant Entities — ( NOT FUNCTIONAL ) Redundant entities are removed if the option is
checked in the Setup > Loading Option menu.

Minimize Geometry — ( NOT KNOWN)

Fillet Corners — ( NOT FUNCTIONAL)

Move Chain - invokes a dialogue box which allows for moving selected chains in the display using the
mouse to drag the items to a location. The start and end points for any entity are shown in the Project Info
Entities Tab.

The X & Y distance moves are not functional for a chain. Use the Mouse Move.

|
Mouse Mowve |

¥ move disk

I u]
¥ move disk I 0
QK I Cancel |

FIGURE 6.2.4.1

Reset Origin to Min — returns the origin to where it was when the file was imported
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Scale Drawing — allows for scaling of the “complete” drawing. You can also convert the drawing to and
from metric to imperial units.
I

=)
Current Size of Drmweg

XOmesson [CEmena 83300

Y mmowion [ RET
Ficuenied Size of Drawing

e i

o | | e [ ]
FIGURE 6.2.4.2

]

Move Chain - invokes a dialogue box which allows for moving selected chains in the display using the
mouse to drag the items to a location or exactly via X and Y inputs. This command applies more to TEXT.
LC is not a CAD program.

x|

Mouse Mowve |

# move dist I 0
¥ move dist I ]

’TI Cancel |
FIGURE 6.2.4.3

Note: to move a chain in the project information right click on highlighted chain to invoke the following
dialogue
Move Chain to new layer. ..
Move Chain ko Laver..

Delete Layver
Redrder bo Mearest Meighbaur:

Set Layer Depth — allows for quickly setting the cut depth of a single chain above or below the Z=0 plane
using the mouse ( select chain, set layer depth tool, left mouse move and the depth
setting will be displayed as the mouse is moved, release mouse button ). The Project
Layer Menu in figure 6.2.4.4 is covered in Section 8.0. Figure 6.2.4.5 shows the result
of moving the mouse below Z=0 in an elevation view.

Wan

WReset Orign
Wshit v
MR, Objects
Wscde
Wttove Chain
Wzet Depth
15l el cirdes

ol

~

it
Rapid Height

SQUARE
E [haToul Repid Height: 1.0000 unis

¥ Loyer Evled 1o | 0o Poed Purduend st

Layer
Layer Nae:

Name

[SOUARE IN PLAN VIEW & ASSOC. DEPTH

[ 0,00 Mgl
it g o e Cuf Sart 00000 s ' : I I rre nt = 0 5 86
Cut Order -
Cut Depth
900w [er gt ? L] .
Quk Order #0 Tl Number CUDegtha. 000 urks
'

[ Foam Dl 0.0 5econcs ToulNurber: € Sendto Al
IDD lumaer B IEES et dllLayers
FIGURE 6.2.4.4 FIGURE 6.2.4.5
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Drill Circles — will change a selected circle ( chain) as shown in figure 6.2.4.4. The command changes the
circle into a point indicating / defining the point is a drilling operation. Note a new layer is created and that
the entities in the circle layer were removed ( figure 6.2.4.5). Thus you can no longer use the circle layer
for a machining operation.

fop=______________J=lk|

HAPES
SQUARE

E Chain#2

TRCLE e

TRIANGLE

= [ Chaing1 WAS A CIRCLE

FIGURE 6.2.4.4 FIGURE 6.2.4.5

& chaingz

Remove Circles — don’t use this command / buggy

Rotate Drawing — invokes a dialogue which allows rotation of a layer / chain using the mouse for dynamic
rotations or by a defined angle. The complete drawing / project will be rotated if the rotate drawing is
checked and an angle input. You can use the mouse to rotate the drawing. To rotate the complete drawing ,
use the Sel in Box tool and select the complete drawing , the drawing will rotate about the center of the
drawing,. Left click mouse button will set the drawing in the rotated position.

Mclean

MReset Origin
Mshift Drw
MRrem. Objects
Wscale
Mrove Chain
M set Depth
Dl Sel Circles
Mril Rad Circles
WRotate
.Opt\mise
WlLeads off
MRem. Points

Relayer

x
Rotate with Mouse |
Rotation Angle (Deg.) : IQD

[™ Rotate Drrawing

Canicel | [8]4 I
FIGURE 6.2.4.6 FIGURE 6.2.4.7

W zoom Box
Msel in Box
—
[ Select Inside

Mpesel Al

MR pids on/off
M Chain-Ent Sel

M single/Multiple

Optimize Drawing — LC will optimize rapid moves to and from each chain for machining purposes
(ref figure 5.3.2). If the order of the chains were modified or a different starting point
chosen, you should optimize the drawing to create the most efficient rapid moves
from object to object.

Turn Off all Leadins — will remove any created leads
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Re-layer File — LC will re-layer the drawing. NOTE: if the drawing was imported with logical names and
layering, all of that logic will be lost as LC will rename and reorder the layers.
LC will make new layers-"Insides(0-x) Layer" and "Outsides Layer". The inside layers
will include all objects which are contained within the outside objects and therefore need
to be cut first. These layers will be automatically created.

This option is used, for example, for cutting letters and such and allows for quick reverse
off-setting where the outside is offset outwards, and the inside is offset inwards. Note that

if you relayer a drawing which you imported with some logic to the layers LC will assign
all new names.

Clear Selections — will undo any selected entities / chains currently highlighted in the display area

DEFINITIONS ( TOOL BAR):

Definitions are only given for commands in the Tool Bar which are additional or different than those of
the Tool Menu.

Clean — same as “Autoclean”
Reset Origin — returns the origin to where it was when the file was imported

Shift Drw — invokes a dialogue which allows for a precise X and Y shift in location of the current origin

X

Shift i I o
Shift i I o

Cancel

(o ]
FIGURE 6.2.4.8

Rem. Objects — will remove highlighted object from the display

Scale — same as scale drawing
Set Depth — same as set layer depth
Drill Sel Circles — same as Drill circles

Drill Rad Circles — invokes a dialogue for the drilling of circles based on the radius of a circle.

All circles which are less than or equal to the input radius value will be
changed for drilling.

Enter Max Radius x|

Max Fadius For operation

1]

all Circles equal or smaller will be drilled.

cacl_|

FIGURE 6.2.4.9
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Rotate - same Rotate Drawing
Optimise — same as Optimize drawing
Leads Off — same as Turn off all leads

Rem. Points — removes the points which were created when the Drill Sel Circles or Drill Rad Circles tool
was used

Zoom Box — allows for a quick way to zoom into an area by using the mouse and dragging over an area
(‘hold left mouse button and drag over the area ) white box indicates extents of the zoom

Sel in Box — allows for a quick selection of displayed items within a box defined ( hold left mouse button
and drag over an area ) white box indicates extents of the zoom

Select Inside — allows for a quick selection of items inside a chain ( select a layer or chain, they highlight
in the display, now Select Inside and any entities inside the layer will highlight and are
selected.

Desel All - cancels any selection made in the screen with other tools

Rapids on/off - toggle switch which can be left in the on or off state- When on the rapid moves are shown

Chain-Ent Sel - toggle switch which can be left in the on or off state- only chains can be selected when

on

Single/Multiple — toggle switch which can be left in the on or off state- provides the option for selecting
single or multiple entities or chains

6.2.5 VIEW MENU

The View MENU allows for adding or removing displayed information as highlighted below.

=lo|x|

B sonm Tooks | e tob cutmns

% = v Sahus Bar -
18] Open*.Lcam Pl sk Loa U_'_sm 1o | (o ”:_
v Info Bar g d
[ Ll Hiiriae v Toushe Rapad deplay
= & ours
# LI Chainat R, Ot
v En.nm-n ——————— Dam :
Wceill 5ol Circles.
PROPERTIES BAR Wortfod e

s [P ] [l 00 | om0
Fom® n-:‘ m‘

.- =l
=-- Loading Machl fila..
- Attaching to Machd.
= Mach3d Found.
Leading complete..
Loading Mach3d me..‘\l INFOBAR |
Attaching to Machl.
Hach3 Found
Leading complete..
WA b M Propt (Faamis Chasws |, Erdims. 14 _‘r[
TATUS B_ﬂR [ | &

FIGURE 6.2.5
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6.2.6 HELP MENU

There is no LC help other than the thread on the web site, and what is written here, and the videos. Clicking
the Help button will show you the version of LC and if it is the Pro-version along with the licensed user
name.

5
0 LazyCam Yersion 3.00.2

A Fenerty / B. Barker
Copuright [C] ArtSaft 2007
Pro Wersion : Y OLR MAME
—

FIGURE 6.2.6

6.2.7 OUTPUT MENU

The Output tab allows for posting gcode to MACH3. Note that how and what will be posted is influenced

bz what zou checked off in the SetuE Tab. .
Cukpuk

SN = P | o || —i
he Output Tab allows you to postcode. You can also post
code using the button

FIGURE 6.2.7

7.0 BUTTONS

There are a number of commonly used functions which are available via buttons and duplicate some of the
commands of the MENU’S.

7.1 OPEN FILE BUTTONS

Clicking open *.LCAM will invoke the typical windows screen for locating where you saved the file and
the same goes for the Open DXF and Image File buttons.

2] Open*.LcAM [ OpenDXF & imageFil= MS‘ Mach3 Load Hl Save * LCAM | |
21x
Lookir | g My Computer = & FEr

&3‘/: Floppy (A:)

e Local Disk. (C:)

| CO-RAW Drive (D)

| L DVD Drive (E1)

7 Local Disk, (X:)

|C)shared Documents

| Administrator's Documents

File: name: I j Open I

Files of tupe: ILEam Files [ lcam] j Cancel

I~ Open as read-only

FIGURE 7.1
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7.2 Mach3 Load BUTTON

Clicking the Mach3 Load button will load the gcode which is currently in MACHS3.
( see definition and comment in section 6.3.1)

M3‘ Mach3 Load ‘ n‘ Save *,LCAM . Ooops H . Project - Ir

FIGURE 7.2

7.3 OOOPS, PROJECT , INFO BUTTONS

Clicking the Save *.LCAM button will save you current project as it currently is and can be reloaded using
the other button or File tab. The Ooops button provides for undoing a command ( one command at a time ),
the Project and Info Button turn the displayed relative information on or off.

| ‘ ocu:uops H E Project ‘ o Info

FIGURE 7.23

-

8.0 PROJECT MENUS
Five tabbed menus provided detailed information about the project.

\ Project ) Exterts ) Lapers {Chans ), Eniities |
FIGURE 8.0

8.1 PROJECT TAB

The project tab shows LazyCams activity relative to any executed command.

HE =2 1= B FITTTECT W ETLT
20:16:46 --- -- Cleaning Drawing.
20:16:46 --- -- Optimising. .
20:16:46 -—- —- Finding Nodes in 20 entities.
20:16:46 --- -- Total Chains 1
20:16:46 --- -- Ordering....
20:16:46 -——- —- Optimising complete..
20:16:49 -—- —— Project Saved
20:16:49 --- -- Optimising. .
20:16:49 --- - Finding MNodes in 20 entities.
20:16:49 -—- —- Total Chains 1
20:16:49 --- -- Ordering....
20:16:49 --- -- Optimising complete..
M| 4| mf\ Project [ Extents § Lapers § Chains ) Entities § 151

Page 23 of 123



LAZYCAM MANUAL 8/18/2009 REV:1

8.2 EXTENTS TAB

The extents tab will show the min / max values of the drawing and of a selected layer, how many chains
and entities the layer has. In the lower corner is a coordinate readout of where the mouse pointer is in the
graphics display. The connection tolerance instructs LC on how far apart / the distance between two
entities can be before they can be considered connected. Don’t use the tolerance as a “crutch” for poor
drafting.

|
ol | rrvgary3 | Connection Tal.:0, 100000 units
||-6.3999 | Ma: 0,0001 units |# of Chains: 1
| Miri: 0,0000 uriits | Mt 3.6800 units | bkl Entities: 20
| MiniZ: 0,000 uriits | MaxZ: 0.0000 units | :-7.0544 ¥i-1,2896
FIGURE 8.2

8.3 LAYER TAB

The Layer tab allows for layer level applications to a selected layer, tool creation and selection, how the
tool should be applied to a layer or the project, and also how the tool will travel when cutting.

x|
2| —Layer —Tool —Cuk
L:yer Mame Marne Rapid Height Cancycle Type
JARTMASTER. Mo Tool
I I o Too [ Rapid Height: 1,000 units [riacyce <]
[¥ Laver Enabled Tanl ISplndIe SPeed i’lunge Feet:llll Cut Start
i i 0 RFM 60,00 unitsfmir
Layer Leadin Settings | [ Cut Start: 0.0000 cnits
Per Pass FeedRate
Cuk Order Cut Depth
oot Order 1 | 999.0000 unit: | 60,00 uniits,mir
Toal Number I CutDepth:0,0000 units u
I Foarn Dwell: 0.0 Seconds I Tool Mumber: £ Send ko All layers Set Laver | Set All Layers
K| 4 | >| M[\ Froject ) Ewterts ) Lapers { Chains ) Erlities § u
8.3.1 Layer
—Layer
Laver Mame
[ o File

r Laver Enabled

Layer Leadin Settings

Cut Order
| Cut Order # 0

I Foam Dwell: 0.0 Seconds

Layer Name - Shows current selected layer and allows for renaming the layer
Layer Enabled - Allows a layer to be enabled ( tuned on) when checked or turned off. Turning the layer
off will remove the layer from the graphics display and not allow commands to affect it .
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Layer Leadin Settings - Will open the dialogue box shown below for applying a choice of lead-ins to a
machining operation. Usually a lead should be bigger than the tool diameter that
you are using. Lead-ins are used when off setting / cutter compensation.

Lead-Configuration x| I

| LeadIn Size: 0,00 Units

[V Leadin ON I

" QutsidefRight & auto " InsidefLeft

IV climb il
FIGURE 8.3.1.1

8.3.2 TOOL

The tool box is a visual display of information about the current selected tool. The info is based on the
selected tool and inputs from the tool dialogue.

—Tool
Marne
I Mo Toal

Tool Spindle SPeed Flunge Feed

| 0RPH | 0.0 urits{rin
Per Pass FeedRate
| 0.0000 units | 0,00 units/min
Tool Murmnber
I Tool Murber: © Send to All layers

Clicking the Send to All Layers will apply the tool to all highlighted / enabled layers of the project.
Do not click this button if you only want it applied to the current layer.

Clicking the Tool button shown below will open a dialogue for defining or updating a tool.

Taol

|
|
Toal ‘
\

TOOL DIALOGUE
ﬂ

L{4 END MILL Create Delete Tool
315 endmill

38 end mill
MM

b [ Tool Dia:0.5000 unis

engrave
TEST

| Past as Tool #1

| Feedrate:40.00 units

| Plunge Spe=di40.0000 urits

| Max Cut pfpass:0. 1000 units

| spindle ;100 RPM

Update Tol

Cancel

FIGURE 8.3.3
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Create button - Clicking this button, after filling in the tool data, will provide a prompt for the name of a

new tool.
Delete Tool - will delete the current highlighted tool listed on the left
Tool Dia: - input for the diameter of the tool

Post as Tool #1 - allows for assigning a number to the tool ( the info will be shown in the posting of the
Gcode as a comment)

FeedRate: - input the desired feed rate ( you may be limited by your Mach configuration )
Plunge Speed: - input the rate at which the tool will cut into the piece

Max Cut p/pass: - input how deep of a cut you wish to make for a single or multiple pass

Spindle : - input the desired spindle speed if you have spindle speed control on your machine
Update Tool - clicked after making any changes to the currently highlighted tool to update it
Cancel - cancels and exists the dialogue

OK - click to save and exit the tool dialogue

8.3.4 CUT

Defines how the tool travel will be applied when machining.

—iCuk

R.apid Height CanCycle Type
[ Rapid Height: 0.0000 units [Mocyce =]
Cukt Skart
| Cut Start: 0.0000 units
Cut Depth
| CutDepth:0.0000 units =

Set Laver | Set All Lavers I

FIGURE 8.3.4

Click the set layer button if the cutting info should be applied only to the current layer.
Click the Set All Layers to apply the cutting to all highlighted / enabled layers of the project.

The Set All Layers button can be used, but, the results may not be as expected. LC will randomly
select some layers and not others. It is suggested, that for each chain, that a tool and cutting parameters be
defined and the set layer button used.

Rapid Height - input the Z height above the surface of the part

Cut Start - the distance above the part surface you want the cutting to begin

Cut Depth - how deep you want the tool to enter into the work ( this should be a NEGATIVE number )
Note that the number of passes done will be based on the max depth per pass and what the
total depth of cut is.

COMMENT on CUT:

LC first opens with no tools or cutting defined. When a DXF is imported, LC provides a default tool and a
Z rapid plane to each of the created layers / chains in order to show rapid moves from one to another chain.
The default plunge feed is 60, the per pass is basically infinity, and a rapid of 1 unit is applied. If you never
did anything to the file and posted it to MACH those settings become part of the generated code. One
additional point is that in the setup>posting options, the value for the plunge clearance ( figure 6.2.2) also
affects the generated code.
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You have choice of no cycle or a G81 drill cycle. The G83 and G73 drill cycles do not work / will not post.

You need to manually change the G81 code line.

CanCycle Type

FIGURE 8.3.4.1

8.4 CHAIN TAB

A chain is composed of a group of entities which when joined will create a chain.
The Chain tab provides information on a particular chain. The information will change as different
chains are selected in the project information window or the graphics display .

—Extents of Chain
Contained by chain # I -1
i 6..3995 I 0.0001
i M % Entities in Chain |20
Min I 0 Mazc I 3,68 Crder in Laver ID—
Min Z IU Max Z I 1 Clased Chain v
Min & IEI Max & IIj Type I 1 LeadIn Setting |
Tab |
M| 4| » | M, Project & Extents & Lapers ) Chains i Entitiez f | i |

FIGURE 8.4
8.4.1 TABBING

A TAB ( not to be confused with a menu tab ) is an un-machined / un-cut part of a
machined piece. Sort of like staggered perforations on paper page so you can tear off a
piece of the page. le; an un-complete circle cut from a piece of stock, the tabs would be
uncut pieces so the circle doesn't get completely cut from the material. Clicking on the
Tab button invokes a fly out used to define the length, thickness and number of tabs.

Tab Settings... x|

Length Of Tab | 9.25

Thickness f Tab | 0125

11

Munmber of Tabs | O

(0.4 I Cancel |

FIGURE 8.4.1
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8.42 LEAD IN/OUT

Lead configuration is available in both the layer and chain menus. Clicking the Layer Lead In Settings
button will invoke the following flyout. Left click the mouse in the box or circle to select options.

Lead-Configuration 1[

| LeadIn Size: 1.00 Units

| Straight =l

¥ Leadin ON

" OutsidejRight = auto " InsidejLeft

[ limb mill

FIGURE 8.4.2

Leadln Size: “Units”- min value should be at least the diameter of the cutter
LC provides a choice of three different leads as follows:

Straight

lines 45 Degree

Circular

Leadin On — turns the lead on or off

Outside/Right - defines how the compensation is applied

Auto - LC automatically does a lead in

Inside/L eft - defines how the compensation is applied

Climb Mill — defines if climb or conventional milling will be done and affects the cut
direction

OK - clicked to apply the settings

Note that a configuration option is also available in the Setup menu. Entities are automatically broken and a
location selected based on the size of the lead in and the entities which make up the chain. You can also
just use a default based on 10% of the chain size.
I Automatically Add inside and outside Leadins.
Lead-in Size: 10.0000 unitt Tool Diameter or lead length

Dr... I~ Use 10% of Chain size..
FIGURE 8.4.2.1

85ENTITIES TAB

Entities are single individual components / objects in a chain like an arc, line etc.

The entities tab provides information on a particular entity. The information will change when different
entities are selected in the project information window or the graphics display .

ety Typs: [LNE
startt |4 Endy [0 Centertt [0 Length |n‘3435
starty [3.58 Endy [3.2364 Centerv [0
Startz |[| Endz In CenterZ |D

starta [0 Enda |0 Centera l”—

[V Currently Selected ™ 1ab

W/ 4| »| [\ Project | Esterts § Lapers } Chains } Entities | 15
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9.0 POCKETS MENU

Clicking the Pockets menu in the project information area will invoke the dialogue window as show below.
(NOTE: SEE TUTORIAL # 7 FOR COMMNETS AND KNOW BUGS ASSOCIATED WITH THE
POCKETS MENU.)

1 spiral
T -

In-Out -
Left -
 ZigZag
- figZag: 45 Deg

Tool 14 END MILL

| Tool Dia: 05000 | Step: 50.0%

| CverHang: 50,000 | Finish: 01,1000

I~ useclamps [ Create Islands

Create Pocket(s)

This control will Pocket shapes ont he

T

Assist

FIGURE 9.0

The choice of doing a Spiral or ZigZag tool pattern is available by clicking within the white circular area
next to the selected pattern. A dot will appear if selected.

9.1 SPIRAL POCKET

% Spiral
| == |
| -0t |
| Left |
FIGURE 9.1

The tool pathing for the pocket needs to be defined.

CCW - counter clockwise tool direction

CW_ - clockwise tool direction

In-Out - spiral from the inside to the outside of the boundry ( if a circle from the center to the OD)
Out- In - spiral from the outside to the inside of the boundry

Left -

RIGHT -
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9.2 ZigZag POCKET

" FigZag

I ZigZag: 45 Deg

FIGURE 9.2
The tool pathing / pattern for the pocket needs to be defined.

ZigZag:_ - input the angle of tool pattern required - 0 deg is horizontal to 90 deg is vertical. Note the you
can create a cross hatched pattern by creating multiple zigzag pockets.
Pathing shown below is the result of one 0 degree and then a 90 degree pocket.

o

A
)
T

/

N 4

e

FIGURE 9.2.1

9.3 POCKETING TOOL SELECTION
The same tool dialogue is used for all the Milling operations. Tool inputs were defined in section 8.3.3 on
page 13.

Tool Selection.. x|
114 EMD IMILL Create Delete Tool |
316 endmill

38 end mill
MM
a | Tool Diai0.5000 units
Engrave
TEST

I Post as Tool #1

I FeedRate:40.00 units

I Plunge Speed: 40,0000 units

I Mazx Cut p/pass:0, 1000 units

| Spincle ;100 RPM

Update Tool
Cancel |
FIGURE 9.3
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This part of the dialogue shows info on the current selected tool and requires additional inputs to define the
pocket pattern.

Taal | | 14 END MILL

—Parameters

| Tool Dia: 0.5000 | Step: 50.0%

| CryerHang: 50,000 | Finish: 0.1000

[T Useclamps [ Create Islands

FIGURE 9.4
Tool Dia:_ - the tools diameter
Step: - how much you want the tool cutting to overlap
OverHang: - not required and not functional
Finish: - amount of material to be left on a pocket (allowance for a finish pocket pass)

Use Clamps - if clamps are used they need to be defined ( clamps are cover in the video )
Create Islands -

Create Pocket(s) - clicking this button will create the pocket based on inputted parameters. This control
will Pocket shapes on the screen. Shapes are always pocketed from the outside inwards. Do an Autoclean if
you wish inside shapes to be islands in the Pocket. Clamps may be used, and the Clamp toolpath will cause
a tool wait condition while the clamp is moved..

10.0 OFFSET MENU

Select a chain and press the offset button, this will offset (kerf) the boundry to a distance set in the offset
diameter. Clicking the tool button invokes the tool dialogue already discussed.

Tool Dia: 0.0000

Outside -

[¥ Clockwise toolpath

Create Offset

Select a chain and press the offset
buttan, this will offset (kerf) the
boundry to 3 distance set in the
offset diameter.

FIGURE 10
The type of offset needs to be selected, namely an outside or inside offset.
Create Offset — creates the offset pathing
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11.0 CONFIGURATION COMENTARY

How you have Mach3 Mill or Lathe configured will affect posting of the gcode. Here is just some logic to
look at that relates to Lathe but makes the point.

[POST PROCESSOR | [MACH CONFIGURATION |+ PROGRAM ARC
[ .

" - MOTION
PROGCEAM
5 3
IMITIALIZATION STRIMG
G0 GLSARE, BLACIE10 CRUGIL G40 G4
G50 G351 G55 G# ( JFESETS) 66 L6
GEO GN/CH1 GG
TURM OPTIONS
EADIUS
DLAMETEE
EEVERSED ARC'S I FROMT POST
LATHE TYEE
FRONT TOOL POST
EEAE TOOLDOST
p| CURRENTX& ZLOCATION
o FIMAL PROGRADM
G CODE
ARC MOTION
02 ARSOLUTE
0302 N CREMELTAL
0302 FLADIUS Ri+ VALUE)
Ei- VALUE)
02 ABSOLUTE
0302 INCREMENTAL
02 ELADIUS Ei+ VALUE)
E (- VALTE]
LAFYCAM
EADIUS
DIAMETEE | ™
&7
LAFTURNMN
RADIUS [~
DIAMETEE
TURN WIZAEDS
(CODE OUTFUT BASED
OH COHFIGIRATION)
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12.0 TEXT MODULE

HOW THE TEXT MODULE WORKS

LC provides a simple menu called TEXT. The menu provides for selecting a font, typing in some text, you
define the size with a mouse move, and place it. You can then manipulate the text placement. The next step
is to define how you want to machine the text. Most text can be single line engraved, raised text, or relief
cut. See the TEXT TUTORIAL for specifics.

Selected Font

@Arial Unicode MS
TAcad
T Agency FB
Hp [AIGDT]

T ALGERIAN
T [AmdtSymbals]

A

Text ko Create

. Tumn . Text | Bzsist
(= . T

FIGURE 12
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13.0 TURN MODULE
The turn module provides for the creation of lathe pathing to machine a profile or generate a profile cut as

defined by the tool parameters.
Import Session Type ﬂ

% MILL ﬁ Plasma

FIGURE 13.1

Turn

Ul

I ﬁ

HOW THE TURN MODULE WORKS

A drawing of a turn profile is created in CAD. The Turn module is selected. The TURN menu is selected
and invokes the dialogue shown in Figure 13.2. The dialogue is then used to clean up the drawing, provide
for rough or finish lathe cuts, and allows for additional parameters to be entered before you create the
profile. The profile is posted and the Gcode is available in Mach3 Turn.

g

£

—5tep 1 Clean

I—)A\ :

This step wil clean and analyse the chains
ta create a turning prafile region ta be
used ta create the turn prafiling
operations. You wil be notified of errors
of Failure due bo a nonconformance in the
drawing.

Clean and convert |

—Step 2 - Tool Selection
I test

Select Roughing Tool
I test
Select Finish Tool

—Step 3 - Parameters

I Skep Distance 0,1000 Units

I Margin 0.1000 Uniks

IFinish Tol. 0.0000 Units

—Final step

Create Profiles
FIGURE 13.2

Clean and convert - This step will clean and analyze the chains to create a turning profile. You will be
notified of errors or failure due to a nonconformance in the drawing.

Step 2 - Tool Selection — This step will define what tools will be used for the rough and finish cuts.
Both a rough and finish cut must be specified. The rough should remove the bulk of the stock and leave an
some material to be removed with a finishing tool.

Select Roughing Tool - clicking the button invokes the Tool Selection flyout
Select Finish Tool - clicking the button invokes the Tool Selection flyout
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Tool Selection x|
Tool Murmber
| #1 - test =]
Mose Radius wWidth {Groaving kool only) Type
| 0.,5000 Units | 0.0010 Units
" Diamond ™ Button
Back Angle Max Penetration
|u.5nnn Degrees |2.c|c|cu:| Uniits " Triangle # Grooving
Tool Side
’}:‘ Left " Right | best
Save | Select I
FIGURE 13.3

Tool Number — provides for a description of a created tool. A tool can be selected by clicking on the arrow
and scrolling down the list of tools.

Nose Radius - The radius on the end of the tool
Width (Grooving tool only) — how wide the tool is

Type — there are four options: Diamond, Button, Triangle, Grooving and are selected by clicking the
appropriate spot next to the description

Back Angle — The angle from

Max Penetration — how far the tool can project into the billet

Tool Side — There are two options namely a right or left cutting tool
Save — saves the tool paramters

Select — the current Tool Number displayed, along with all of the associated parameters is applied in
creating the rough or finish pathing

To modify an existing tool — select the tool from the pull down listing, change the imputs / values for what
is desired , then click save. The existing tool parameter values will be overwritten.
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To Create a tool — Selected an unnamed tool from the pulldown as shown in the figure below.

=
#1 -- test butkon N
#2 -- BUTTON
#3 -- LAZYTURM TOOL
#4 -- SPECIAL
#5 -- test butt
#6 -- L GROOVE
#7 -- B GROOVE

e YT

"FIGURE 13.4

Fill in all the inputs for the tool, then give type a new name for the tool in the provided box, and click the
Save button as shown below.

Tool Selection x|
Tool Mumber
Mose Radius ‘width (Srooving tool only) Type
| 0.5000 Urits | 0.5000 Urits
@ Diamond ¢ Button
Back Angle Max Penetration
|0.5000 Degrees |0‘5000 Uriits " Triangle " Grooving

Toal Side
(G‘ Left " Right ;f UnNamed W AME OF NEW TOOL

FIGURE 13.5

Step 3 - Parameters

Step Distance — the tool feed or how far the X axis should move for each cutting pass
Margin — how far the tool will move away from / clear the stock after each pass
Finish Tol. — amount of material to left after the completion of a rough or finish cut

—atep 3 - Parameters

I Skep Distance 0, 1000 Units

| Margin 0, 1000 Urits

| Firish Tol. 0.0000 Units

—Final Skep
Create Profiles
FIGURE 13.4
Final Step

Create Profiles — Creates the pathing for the rough and finish cuts

Most user problems associated with the turn module will be due to the following:
1. A poorly drawn profile drawing
2. Improper application of a tool in the machining operation.
3. Don’t understand the pathing which is generated ( what is shown in the display )
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TUTORIAL #1 PREFACE

This tutorial is based on preparing a drawing for import into LC. The drawing was done in AutoCAD. The
intent of the tutorial is to show how you can prepare a drawing in a logical way.

LC is not a CAD program. The program is an_importer of files and intended to provide for a quick
conversion of a non complex file into Gcode.

What most new users will do is create a poorly drawn complex stock piece in some paint program with no
thought given to what they want to machine. LazyCam is then incorrectly used as a CAD program.

Machining a part is not just a “plug and play”, and when designing a piece to be machined, you should be
thinking in terms on how it will be machined. This tutorial is not about proper design or machining
techniques, but rather, to show you how to use LC in a more logical and practical way.

Main subjects in this tutorial are as follows:

TUTORIAL #1 PREFACE - PAGE 21
CONCEPT
DRAWING PREPARATION
MACHINING THE BOSS
BOSS OFFSET
REMARKS - CREATING THE BOSS
DRILLING HOLES
WIZARD CONVERSION OF G81
MANUALY CHANGING THE POSTED GCODE
G73 CANNED CYCLE
G81- G89 Cannend Cycles
G81 Drill Cycle
G82 Drill Cycle with Dwell
G83 Peck Drill Cycle
PLATE PROFILE
OFFSET LEAD IN
INSIDE OFFSET
MULTIPLE OFFSETS

CONCEPT

A program is a book, all the individual pages in the book are layers, and each paragraph of text on a page
are entities.

Lets now reword it for a CAD program!

A program is your drawing, all the circles, boxes, outlines can be put on a single or multiple layers
(‘logically placed on layers which relate to how you want to machine a part), and for example, a box can
be made up of four lines which are entities.

Lets now reword it again for the LazyCam program!

The program is all the layers, and each layer has chains which are connected entities. That is what you

will see in the program information and relates to each machining operation you are going to do.
Re-read the concept until you can envision it!
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The following figure is a drawing of a bracket which will be machined down to provide a boss ( raised
section on the plate ), some holes will be drilled for tapping, some holes will
be drilled through the plate, a large hole will be pocketed through the plate, and the bracket profile will be

machined out of the plate.

Notice that for the above described machining operations, the drawing was created so that related items are

placed on a common layer in the drawing. Each of the layers were given a logical name relating to the
machining operations. The layer along with associated color are pointed to in the figure below.

W

[mal
o

T1-FIGURE 1

0 | Whie
——B0O5S @ Green
| DRILL HOLES [ Cyan
|_—— FPLATE PROFILE W Elue
| ——POCKET W Magenta
“— ROUGH PLATE ma
| = TAPPED HOLES W white

LAAA_HCIR

This following figure shows the drawing when imported into LC cleaned and with the rapids turned off.

I | x|
= 0 LAAA_HCIR
[

=4 PLATE PROFILE
| [ chaing1e
= [ TAPPED HOLES
Chain¥15
Chain#10
Chain#11
Chain#13
Chaing14
Chaing1
Chain#3
Chaing4
Chaing5s
Chain#1?
= BOSS

] Chain#6
- Chaingz
] Chain#12
- Chaing9

ROUGH PLATE
=+ Chaingo

Eesaoneasas

B-F-E-E

n}
B

T1- FIGURE 2

M Clean

MReset Origin
W hift Drw
MRem, Objects
Mscale

MMove Chain
st Depth
0l Sel Circles
MDvill Rad Circles

Relayer

[ zaom Bax
WSe in Box

[ select Inside

MDesel Al

R pids onfoff
M Chain-Ent Sel
M SingleMultiple

Layer 0 was generated by the CAD program and is not required so we will delete it.
Highlight Layer 0 and right click to bring up the flyout and click delete.

=- Ll LaAA_HCIR 4|

Bl Moe Chain bo e layere,,,
: Mawve Ehain ba Layer.,

Deleke Layer

Redrder bo Mearest Neighbour

T1-FIGURE 3
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MACHINING THE BOSS
Now we are going to generate some code for the piece. The plate will be face milled and leave a boss. The
plate is 1.00” thick and needs to be machined down to 0.75” and leave a protruding 0.25” boss .

All the items not required for this machining operation will be turned off. Simply click the layer, open the
layer tab, and uncheck the box as shown below. Notice that only the outside of the boss and the rough plate
remain in the display.

T i x|

[E] ﬂ LARA_HCIR
pLATE pRorILE M|
TAFFED HOLES

% DRILL HOLES

ROUGH PLATE
& [ chain#o

1. CLICK THELAYER

=

3.CLICK ON THE BOX TO REMOVE THE CHECK MARK
WHICH ENABLES THE LAYER

T Text o Assist
IERALAR . 2.CLICK THE LAYER TAB

Layer rd / ut
Laver Nam/ N?g Riapid Height Cantycle Type
[PLagepfornE o Tool
Rapid Height: 1,0000 units

Mocycle ¥
|l e e Spindle sPeed  Plunge Feed EEr

0 RPH 60,00 units/rir
Layer Leadin Settings ! Cut Stark: 0,0000 urits

Per Pass FeedRate
Cut Order Cuk Depth

599,0000 unitt | [[60.00 ciksmir
Cut Order # 0 ! CutDepth:O‘DDOU unks

T1- FIGURE 4
Why am 1 doing this? Because | am going to follow the concept presented to do the different machining
tasks and can isolate the layers / chains / entities associated with the task at hand. This makes dealing with a
problem much easier.

To machine the boss | will create a machined offset around the boss, pocket the rough plate to the offset,
and then arrange the machining order.

BOSS OFFSET
Pick a tool to machine the outside offset ( note you have a choice in dialogue box ) and if necessary create

a tool.
"0 USE .
.
:

|
H]

T1-FIGURES

The offset is created ( you just created a circular machine path around the boss). Turn the boss layer off.
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RN OFF THE BOSS LAYER

= s
Foapd Hewght: 10000 ks - =]

o

T1-FIGURE 6
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Now we will pocket / machine the rough plate to the boss. I will use the same % “end mill. This will be

done by creating an island.

Click the Pocket Tab, select the rough plate entities, we will use ZigZag for the machine paths at 180
degrees, select the tool, and check Create Islands. Finally click the Create

Pockets button.

In-Out.
Left

' Zigzag ——

- “aag: 150 0ea
—

Tool | | 112 END MILL

| Tool Dia: 0,5000 | Step: 50.0%

| OverHang: 50,000 | Finish: 0.0000

I™ Use Clamps ¥ Create Islands

Pockets [ [E] Offsets | Foam 2D
B o J [ Tewt | [ Assist
. Project

T1-FIGURE 7

CLICK EACH
ENTITY

Mrem, Objects
Wscal
Move Chain
Mset Depth
oril 5el Circles
Wil Rad Circles
Wratate
M optimise
¥Leads off
MRem, Points
Relayer
1 zoom Bax
Mlsel in Box
[ select Insids
Wpesel Al

MR apids onfoff
M Chain-Ent Sel

W single/Multiple

LC created the machine pocket but also generated a pocket inside of the boss which | do not want.
Normally you would delete the outside edge of the rough plate but | want to machine right to the edge.
Now select each path inside the pocket and delete them.

LC ALSO CREATED A
POCKET INSIDE THE
BOSS WHICHWE DO
NOT WANT AND WILL
BE DELETED

T1-FIGURE 8
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Click the Projects Tab to show all the chains. Note the new chains which were created for

pocketing the plate and the offset. Delete pocket2 chain as it is not needed. | want to change the order of
how it will be machined. | would prefer to clear out all the bulk facing of the plate and then do a circular
pass for the boss outline.

[ops  J=lk]

= 0 LAA_HCIR
LATE PROFILE HESE LINES ARE THE RAFID
APPED HOLES MACHINE MOVES

[THIS POCKET CAN BE
DELEATED SINCE HAD THE
INTERNAL BOSS
ENTITIES WE DELETED

T1-FIGURE 9

To change the order of machining just mouse click / drag the pocket chain upward and release the mouse
button.

[+ Chain#z0
. B Chaing2l

Dffset
[ chaing1a

T1- FIGURE 10

When finished also do a clean and optimize since the next step will be to manipulate the rapid movements.
The rapids are shown going thru the boss.

Click on the pocket and you will see points which define rapid moves.

i - Chaingto
£ [ offset

=5 e
d
- Chaingz1

—

T1-FIGURE 11
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Just drag a point to another spot on the chain so that the rapid is not going through the boss. | needed to
drag two different ones / times to get the rapid from crossing the boss.
Here are the modified rapids.

T1-FIGURE 12

Lets take a look at it an isometric view by holding down the mouse wheel in the grahics area and rotating
the displayed pathing. Notice that there is no cut depth for the offset or

Pocket layer. Input a cut start and negative cut depth for the offset, pocket, and rough plate layers and
enable the boss layer.

e T Neme

[c#feat [ 11z v v

¥ Liryer Enabled o | B0SeSeed  PingsFesd o
Lty Loacin Sattngs |oe-« i:mwﬁm e
T e s Frocitate

[ctommas o0 [0 wegnr

Fom Dl 0.0 Sexorch Tool Mo ¢ Send bo Al layers |

T1-FIGURE 13
Here is the updated display.

T1-FIGURE 14
Save your file as an Icam and then post code. You should always dry run or simulate the
Gcode.
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Here is the file in MACH3 Mill.

T1-FIGURE 15

That takes care of milling the rough plate and creating the raised boss on the plate.
Lets drill some holes in the plate.

REMARKS - CREATING THE BOSS

1.

The layers of the prepared drawing were used to advantage because | could just turn off all the
layers in LC which were not involved in a machining process.

This simplifies things and keeps you focused on the task you are doing.

| created the offset first and then pocketed around it because this seems to eliminate some
problems LC has when creating the pathing. ( pathing is nothing more than a word for the machine
cutting movements ).

So, create layers, composed of connect entities, in some logical way, before hand

and use the thought process in LC.

Yep, just like doing a drawing, the big difference, is that in LC is an importer of a file and not a
CAD program ,thus you are specifying to LC what you want to do with the layers. Instead of
drawing your now machining something. LC is stupid since it only tries to do what you tell it to
do.

LC generates rapids ( the moves when you are not cutting anything ) and many times you will

need to change the rapids because the way LC generated them.
Create the pathing and then deal with the rapids if you need to move them.
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DRILLING HOLES

Four holes need to be drilled through the plate. A #22 drill (.221” OD ) will be used.

Only the drill hole layer needs to be active. All the other layers are inactive.

Here is the display, simple and easy to deal with, and also notice that the rapids from the origin to each of
the holes are already have an optimized movement. ( If you want, turn on / activate all the layers and see
how many rapids are displayed! Hmmm.....quite complex to deal with when they are all showing.)

i

E| ﬁ DRILL HOLES
o - Chaing2
B Chain#6
Chaing8
Chain#11

T1-FIGURE 16
To drill holes you select each of the circles on the drawing using the single / multiple tool, click on Drill
Sel Circles tool, LC converts the points to a points and creates another chain . ( You can also use the Sel in
Box tool, try it out to select the circles as a group)

E CIRCLES ARE CONVERTED TO
OINTS IN THE DISPLAY AND A& NEW
HAIN IS CREATED FROM THE DRILL
OLES CHAIN

LICK TOOL -DRILL
EL CIRCLES

SELECT EACH
CIRCLE

W
T1-FIGURE 17
So LC knows what you want to drill, but doesn’t know what tool or how you want to use

that tool. The Layer tab provides a dialogue for defining machining parameters.

Click the tool button, select or create your drill, then define how you want the drill bit to

be moved as shown in the figure below. Note that feeds, speeds, etc are just for example use and may be
impractical for actual machining.
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| [ Pate proFLE
5 Kl Chainwz
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ROUGH FLATE
Cffset

L)
@
" Pocket
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[oencz -amn ™ |ﬁ!l :|
q-!H-u-nR 80000 ey
Laper Lesdn Settgs ‘m""" sl ""*"' [ s 0. 000 es—
r“—‘-“-———“‘.u“m“ ‘lmu‘l |RII| i wl’wm
Fouam Dwwel: 0.0 Seconds: !Mm—w 1 Send to Al e | Sk 2 Liyees.
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T1- FIGURE 18
If you hold down your mouse scroll button in the graphics area you can manipulate the
display of the drill holes.

T1-FIGURE 19
Here is the Gcode LC generated based on what you told LC.

N10 (File Name = LAAA_HCIR on Saturday, July 18, 2009)
N20 (Default Mill Post)

N30 G91.1

N40 M5 M9

N50 M6 T1(TOOL Change #22 DRILL)

N60 G43 H1

N70 GO Z1.0000

N80 M3 S500

N90 X1.7734 Y1.4720

N100 G81 X1.7734 Y1.4720 Z-1.1000 R1.0000 F5.00 (canned drilling cycle)
N110 X3.6294

N120 Y3.3280

N130 X1.7734 Y3.3280

N140 G80

N150 GO Z1.0000

N160 M5

N170 M30

Here is a MACH3 Mill screen shot.

T1-FIGURE 20
The Layer menu also provides some options for different canned drilling cycles.
You will get a G81 drill cycle since the G83 and G73 canned cycles are not functional.
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T1-FIGURE 21

There are a few options available to you as follows:
1. Manually change the G81 Gcode in the posted code to a G83 or G73
2. Use a Wizard available in Mach3 Mill and convert the G81.

I suggest you manually change the code since it’s rather easy and better than the Wizard

conversion of the code. Oh, that $1300 dollar program generates a G83 and G73, then go buy it, and you
will still need to know what you doing with the canned drilling cycle.

WIZARD CONVERSION OF G81

Use the Post button in LC to post the code to Mach3 Mill, when in Mach3, click the Wizard button, select
the Multi Pass wizard and run it, as shown below.

| & ——
B el Cam Function Addons
t-2) | _Tool Path (Alt-3)

x|

These Wizards are donated by users to the community of Mach users, they are unsupported, but found to be very usefull.
Please report any trouble on the Yahoo support group for Mach3, and repairs will be dane as time allows.

[ | Function Mame Description Author
Cut spline or gear Gears and Spiines Brian Barker | updated By ...
Digitize Wizard Creates Digitzing Program Art Fenerty
Feeds and Speeds Speed and Feed Calculator Brian Barker
key way Slot and Keyway Brian Barker
R an Saturday. July 18 Miling 2D Milling 2D with radius linking Olivier ADLER:
o] Ml Pas3 Multi Pass File Canverter Revl | MewFangled Solutions
Nesting Nesting Wizard Olivier ADLER:
2 DRILL) || Mewfangled A Suite of Handy Wizards Hewfangled Solutions
Newfangled283 A Suite of Handy Wizards NewFangled Solutions
Offset Setup Mo Dscription Brian Barker
Focket Cutting Rectangular Pocksting Brian | Kiran
FowerFeed 1Y Fower Feed For % and ¥ Axis NewFangled Soultions
W | = | Rectangular Bolt Pattern Drill Rectangular Bolt Patkern Brian Barker

T1-FIGURE 22

Cancel

Rewin

Code

Now enter your drilling data into the input boxes, save you settings if you wish ( enterede data will be
saved in the wizard ), click the convert code button as shown below.

ENTER DATA
Fraped Hekgrt

¥ 5o
Y Shlt Seep Deptn
Feerate Flung Dapths
Feeorate Cut
COMBENIGLOMLAA_HCF 14 L3p
X Cawvenl Cods | Exit i
CLICK TO CONVERT THE CODE
[SAVE YOUR SETTINGS
LICK TO EXIT BACK TO MACH
Clem TOOL Changs #22 DRLL

T1-FIGURE 23
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The G81 code is converted, but, ..... it just creates numerous G81 drill cycles which “somewhat mimic” the
G83 & G73 canned cycles. A lot of extra gcode is generated and the movements leave something to be
desired in my opinion. Try it out and dry run the

program.

MANUALY CHANGING THE POSTED GCODE
The other option was to change code manually and below is a description of the canned
Drilled cycles.

G73 CANNED CYCLE

The G73 cycle is intended for deep drilling or milling with chip breaking. See
also G83. The retracts in this cycle break the chip but do not totally retract the
drill from the hole. It is suitable for tools with long flutes which will clear the
broken chips from the hole. This cycle takes a Q number which represents a
"delta" increment along the Z-axis.

Program G73X~Y~Z~A~B~C~R~L~Q

- Preliminary motion, as described in G81 to 89 canned cycles.

- Move the Z -axis only at the current feed rate downward by delta or to the Z position,
whichever is less deep.

- Rapid back out by the distance defined in the G73 Pullback DRO on the
Settings screen.

- Rapid back down to the current hole bottom, backed off a bit.

- Repeat steps 1, 2, and 3 until the Z position is reached at step 1.

- Retract the Z -axis at traverse rate to clear Z.

Itis an error if:

Q number is negative or zero.

The G73 pullback may be goverrned Mach configuration.

Re: G73 retract amount vs. Mach configuration for G73 pullback ( posted by vmax 549)

JUST a word for the wise. The R value in the G73 is only used to start and park the Z when the cycle is complete. If you leave the
Rvalue at -.75 when the cycle ends that is as far as it will retract up the hole. IT leaves the bit in a dangerous position as any xy move
will snap the bit and damage the hole(;-)

ALSO it is good to have the drill cycle clear all the chips as you progress downward in a deep hole to keep the chips from LOCKING
up the bit SO to use a safeZ as a Rvalue is a good thing to use to clear chips. AS you drill deeper it becomes more important to keep
the chips cleared out of the hole.

Also IF you have to do a run from here right after the last drill cycle. The Z will cycle all the way down into the hole to restart at the
last Rvalue(-.75) AND the new tooll may crash into the part doing so

G81- G89 Cannend Cycles
The canned cycles G81 through G89 have been implemented as described in this section. Two examples are given with the description
of G81 below.

All canned cycles are performed with respect to the currently selected plane. Any of the three planes (XY, YZ, ZX) may be selected.
Throughout this section, most of the descriptions assume the XY - plane has been selected. The behavior is always analogous if the
YZ or XZ -plane is selected.

Rotational axis words are allowed in canned cycles, but it is better to omit them. If rotational axis words are used, the numbers must
be the same as the current position numbers so that the rotational axes do not move.

All canned cycles use X, Y, R, and Z numbers in the NC code. These numbers are used to determine X, Y, R, and Z positions. The R
(usually meaning retract) position is along the axis perpendicular to the currently selected plane-axis for XY -plane, X -axis for YZ-
plane, Y -axis for XZ-plane). Some canned cycles use additional arguments.

For canned cycles, we will call a number "sticky" if, when the same cycle is used on several lines of code in a row, the number must
be used the first time, but is optional on the rest of the lines. Sticky numbers keep their value on the rest of
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the lines if they are not explicitly programmed to be different. The R number is always sticky.

In incremental distance mode: when the XY -plane is selected, X, Y, and R numbers are treated as increments to the current position
and Z as an increment from the Z-axis position before the move involving Z takes place; when the YZ or XZ -plane is selected,
treatment of the axis words is analogous. In absolute distance mode, the X, Y, R, and Z numbers are absolute positions in the current
coordinate system.

The L number is optional and represents the number of repeats. L=0 is not allowed. If the repeat feature is used, it is normally used in
incremental distance mode, so that the same sequence of motions is repeated in several equally spaced places along a straight line. In
absolute distance mode, L > 1 means "do the same cycle in the same place several times," Omitting the L word is equivalent to
specifying L=1. The L number is not sticky.

When L>1 in incremental mode with the XY  -plane selected, the X and Y positions are determined by adding the given X and Y
numbers either to the current X and Y positions (on the first g-around) or to the X and Y positions at the end of the previous go-around
(on the repetitions). The R and Z positions do not change during the repeats.

The height of the retract move at the end of each repeat (called “clear Z" in the descriptions below) is determined by the setting of the
retract mode: either to the original Z position (if that is above the R position and the retract mode is G98), or otherwise to the R
position.

Itis an error if:

- 'Y, and Z words are all missing during a canned cycle,

- a P number is required and a negative P number is used,

- an L number is used that does not evaluate to a positive integer,
- rotational axis motion is used during a canned cycle,

- inverse time feed rate is active during a canned cycle,

- cutter radius compensation is active during a canned cycle.

When the XY plane is active, the Z number is sticky, and it is an error if:
- Z number is missing and the same canned cycle was not already active,
- R number is less than the Z number.

When the XZ plane is active, the Y number is sticky, and it is an error if:
- the Y number is missing and the same canned cycle was not already active,
- the R number is less than the Y number.

When the YZ plane is active, the X number is sticky, and it is an error if:
- the X number is missing and the same canned cycle was not already active,
- R number is less than the X number.

Preliminary and In -Between Motion
At the very beginning of the execution of any of the canned cycles, with the XY-plane selected, if the current Z position is below the
R position, t-axis is traversed to the R position. This happens only once, regardless of the value of L.

In addition, at the beginning of the first cycle and each repeat, the following one
or two moves are made:
- a straight traverse parallel to the XY -plane to the given XY - position,
- a straight traverse of the Z -axis only to the R position, if it is not already
at the R position.

If the XZ or YZ plane is active, the preliminary and i - between motions are
analogous.
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G81 Drill Cycle
The G81 cycle is intended for drilling.
Program G8l X~Y~Z~A~B~C~R~L~

- Preliminary motion, as described above.
- Move the Z -axis only at the current feed rate to the Z position.
- Retract the Z -axis at traverse rate to clear Z.

Example 1 . Suppose the current position is (1, 2, 3) and the XY - plane has
been selected, and the following line of NC code is interpreted.

G90 G81 G98 X4 Y5 Z1.5R2.8

This calls for absolute distance mode (G90), old "Z" retract mode (G98) and
calls for the G81 drilling cycle to be performed once. The X number and X
position are 4. The Y number and Y position are 5. The Z number and Z
position are 1.5. The R number and clear Z are 2.8. The following moves take
place.

- atraverse parallel to the XY-plane to (4,5,3)

- a traverse parallel to the-axis to (4,5,2.8)

- a feed parallel to the -axis to (4,5,1.5)

- a traverse parallel to the-axis to (4,5,3)

Example 2. Suppose the current position is (1, 2, 3) and the XY-plane has
been selected, and the following line of NC code is interpreted.

G91 G81 G98 X4 Y5Z-0.6 R1.8 L3

This calls for incremental distance mode (G91), old "Z" retract mode and calls
for the G81 drilling cycle to be repeated three times. The X number is 4, the Y
number is 5, the Z number is -0.6 and the R number is 1.8. The initial X position
is 5 (=1+4), the initial Y position is 7 (=2+5), the clear Z position is 4.8
(=1.8+3), and the Z position is 4.2 (=4.8-0.6). Old Z is 3.

The first move is a traverse along the-axis to (1,2,4.8), since old Z < clear Z
- a traverse parallel to the XY-plane to (5,7,4.8)

- a feed parallel to the -axis to (5,7, 4.2

- a traverse parallel to the-axis to (5,7,4.8)

The second repeat consists of 3 moves. The X position is reset to 9 (=5+4) and
the Y position to 12 (=7+5).

- a traverse parallel to the XY-plane to (9,12,4.8)

- a feed parallel to the -axis to (9,12, 4.2)

- a traverse parallel to the-axis to (9,12,4.8)

The third repeat consists of 3 moves. The X position is reset to 13 (=9+4) and
the Y position to 17 (=12+5).

- a traverse parallel to the XY-plane to (13,17,4.8)

- a feed parallel to the -axis to (13,17, 4.2)

- a traverse parallel to the-axis to (13,17,4.8)
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G82 Drill Cycle with Dwell

The G82 cycle is intended for drilling. Program
G82 X~ Y~Z~A~B~C~R~L~P~

- Preliminary motion, as described above.

- Move the Z -axis only at the current feed rate to the Z positi n.
- Dwell for the P number of seconds.

- Retract the Z-axis at traverse rate to clear Z

G83 Peck Drill Cycle

The G83 cycle (often called peck drilling) is intended for deep drilling or milling
with chip breaking. See also G73. The retracts in this cycle clear the hole of
chips and cut off any long stringers (which are common when drilling in
aluminum). This cycle takes a Q number which represents a "delta" increment
along the Z-axis. Program

G83 X~ Y~Z~A~B~C~R~L~Q~

Preliminary motion, as described above.

- Move the Z -axis only at the current feed rate downward by delta or to
- the Z position, whichever is less deep.

- Rapid back out to the clear Z.

- Rapid back down to the current hole bottom, backed off a bit.

- Repeat steps 1, 2, and 3 until the Z position is reached at step 1.

- Retract the Z-axis at traverse rate to clear Z

Itis an error if:
- the Q number is negative or zero.

REMARKS - DRILL HOLES
1. The drilling of the tapped holes are done in the same manner.
2. I have included all of the info which is also available in Mach by clicking on the GCODE
button for the drill cycles. Invest a few moments changing the code manually.
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PLATE PROFILE

To machine the profile you need to tell LC what the profile is, then define how you want to do it, what tool
you will use, and how you want the tool movements to be controlled.
Lets reword the above..... A little refresher so to speak!

You drew the profile in Cad and placed it on a layer and the plate was made up of lines and arcs. LC
created a layer with the same layer name, the profile was converted to a chain composed of entities. The
chain was your complete profile and the entities are the lines and arc’s. When you click on the layer the
complete profile is displayed.

Lets reword it again.....

To machine the profile we define what layer will be machined, then use the offset

function of LC to define what type of offset will be used. The offset function provides for creating and
defining the tool that will be used. LC then creates the machine movements or pathing which will later be
controlled by the controller, namely MACH3 Mill. The pathing is not complete since we only provided
information in the XY plane. The Layer menu provides for defining how deep we want to cut into the plate
in addition to where the tool cutting will begin and end. LC now has all the information it needs to generate
the Gcode and post to Mach.

Turn off all layers except for the plate profile. Select the chain which represents the profile which will be
machined out of the rough plate as shown below.

MReset Origin
Wshift Dr
Mren, Ohjects
Wscale
MHove Chain
M 5et Depth

I orill Sel Circles
MCrill Rad Circles
Mirotate

M Optimise
Leads off
Mrem, Points

Relayer

=L Lana_HETR
ER = fPLATE PROFILE
()| Chain#15 \

BOSS
POCKET
DRILL HOLES
ROUGH PLATE
Offset

Pockst

15 Zaom Baxc
l5el in Box

[ Select Inside

ot [ B Poskets | ] Oftsets anfoff
Test . Assist M Chain-Ent Sel
Foam 20 . Foam 30 M single/Multiple

T1-FIGURE 24
To machine the profile we will create an outside offset as shown below.

2. SELECT, CREATE, OR UFDATE THE
'DOL PARAMTERS.

Create Dbt Tool I

L N R T—

[Tosivisr 02500 45 ondnd oo it 7500 it
S [Pt 2 Tok #1
|omadu -] 2as0
zm [Femarate0.00 s
¥ Chadamie tovbeth TEST [Pnge: Speed:40.0000 ks
Creatn Offset IMU&MS:U.IMM
I“-'IE 100 RPH
& chain and prsss the offset  UpdwnTed |
‘bustton, thés vl effsnt (lef) the
P e 3. DEFINE WHAT SIDE OF
k. CLICK THE BUTTON TO CREATE THE PROFLE WILL BE
[THE OFFSET MACHINED = I

I =

T1-FIGURE 25
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- A MEW LAYERIS ALSO
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T1-FIGURE 26
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The tool info used in offset was transfer to the new offset2 layer which was created. The tool info is not in

the plate profile layer. Just a comment...

[-6,277,438,562, 204, 192,¢

Layer ~Tool
Layer Hame Hame
Offsetz N {174 END MILL
¥ Layer Enabled - Fpindle SPeed  Plunge Feed
Layer Leadin Settings 100 RPM 40,00 unitsfmir
Cut Order Per Pass FeedRate
ICut Order # 9 0.1000 urits 40,00 units/mir
Tool Mumber

Tool Mumber: 1 Send ko All layers

T1-FIGURE 27
Unable / turn off the Plate profile and then input the cut info to the offset2 layer as shown
bellow. Click the set layer button and the cut info is used to generate multiple negative passes to cut out the

profile.

.stay with me!

=
I=| Layer

Layer Name

[V Layer Enabled

Cuk Order

PLATE PROFILE

r~ Toal

Layer Leadin Settings

Cuk Crder # 0
Foam Duell; 0.0 Seconds

TUUI Number
Tnn\ Murmbier: 1

Mame:
Mo Tool
Tool Spindle SPeed
500 RPM 60,00 unitsroir
Per Pass

999.0000 unit  '£0.00 unitsjmic

Plunge Feed

FeedRate

Send to All layers

ULTIPLE DEPTH
PASSES

[t Croee 2 5
2T AR 2, T, LR

Spncie SPeed  Plungn Foed

Iluz!m |mww:rw
|D "mm" |4oooumw

T1-FIGURE 28

| |m|rum 1 Send ko Abkys

o CLICK SET LAYER

| v WP ) Lopen (T N B L

T1- FIGURE 29
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| posted the code to MACH with only the offset2 layer enabled and here is a screen shot.

T1-FIGURE 30

OFFSET LEAD IN

LC provides for the creation of a lead in. The tool just plunged straight into the

plate in the offset we created. You can change how the tool will approach the offset

by changing the lead in using the Lead- configuration dialogue box. You can also turn it off. Generally the
lead in should be larger than your cutter diameter.

NOTE: Cutter compensation is being updated in Mach. Cutter compensation is a topic in itself and lead
size needs will need to follow some rules. Not sure if there will be problems when code is posted to a Mach
version which has updated compensation.

Project 7 \ = - =
LT Lot Cofoation e
. Pockets J Offsets J Foam 20
rd | LeadIn Size: 0.00 Urits =
Layer Toal
Layer Name Mamme | Straight j
Offset2 14E
; ¥ Leadin ON
[V Layer Enabled Spindh
Tool
100 4 © utsidejRight ko " Inside/Left
Cut Grder I
. v Clirnb Mill
Cut Order # 9 0.10¢ Plciren
Toaol N
-6,277,438, 562,204,192, Taal| ore
W 4| » | m[\ Project § Extents } Layers { Chains § Entties | L4l

T1-FIGURE 31

INSIDE OFFSET

Lets do an inside offset to gain some experience. Before we do that lets change the layer name given to the
outside offset to OUTSIDE PROFILE OFFSET for a better description.

DE FROFILE OFFSET ;I

-4

. Pocksts J Offgets J Foam 2D
Layer Tool
Layer Mame Mame
[ Laver Enabled Spindle SPeed

Toal
Layer Leadin Settings I I 100 RPM
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T1-FIGURE 32
Turn off all layers except for the plate profile. Select the chain which represents the profile which will be
machined out of the rough plate as shown below and exactly as before.
o L W o

T1-FIGURE 33
Now change the offset to inside.

Tool I 1/4 EMD MILL
Tool Dia: 02500

Inside 'I

I¥ Clockwise toolpath

Create Cffsel |

T1-FIGURE 34
LC creates another offset for inside cut of the profile.
Just remember that on the inside you will not get a sharp corner because of the tool diameter. The parthing
is abrupt but the outside of the tool leaves a radius. Additionally,
if in constant velocity mode you will also end up with rounded corners dependant on your Mach
configuration settings.

- Chain#20

T1- FIGURE 35
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MULTIPLE OFFSETS

You know how to do a single offset. You can do multiple offsets. The offset generated is based on the tools
diameter. If you had a re-ground end mill ( say .240” dia ) which is smaller than say a new .25” dia end
mill and created an offset using .250” for the re-ground tool you end up with 0.005” of un- removed
material when the profile was machined.

Using a single cutter you can do on offset for roughing by specifying a larger than actual diameter for the
cutter and then do another offset using the actual diameter for a finish cut. You may want change the cut or
feed information to suite rough and finish.

Since LC creates a new layer it is very easy to modify the offset layer.

You can also do an outside offset and an inside offset about a profile line and end up with a “wall” / cutout
of the profile.

Here is just an example which took all of about 3 minutes to do.

=L Laaa_HCIR

OFFSETS DONE ABOUT THE PLATE PROFILE [

ket A MACHINED WALL
TSIDE PROFILE OFFSET OF THE PLATE
SIDE OM-

- Offset3
¢ - chaingz1
EI' Offset4 -————‘_'_-_—_--

3 chaingz2

l Project
TRl Pacbate T Miteate | W Foam 20

T1-FIGURE 36

A corner of the piece as viewed in Mach.

T1-FIGURE 37
So use your imagination!

END OF TUTORIAL #1
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TUTORIAL #2 - MILLING A PROFILE A DIFFERENT WAY

Lets start with the CAD drawing of the profile. This particular one is a plate that needs to be machined out..
Additionally it has a big hole which needs to be machine out and there are holes that need to be drilled. |
am going to do this step by step as an example. It will show you how to contour a piece and drill the holes.
It’s probably represents much of what a typical user of LC would want to do.

Bt 5
© O
o O )]
] ]
T2-FIGURE 1

First of all 1 don’t like the idea of having the origin of the part as shown above. On the mill | prefer to work
from the lower left corner of the piece since all gcode and coordinates will be positive. Here is the updated
CAD.

(e
O
MACHINE A
HOLE
ib 'S
L L
B =R
HK [FEY=n |

T2-FIGURE 2
Now if you are wondering about DXF files and how to draw them | would suggest that you take a look at
the LAZYTURN MANUAL in members docs as it has an appendix on dxf files and drawing problems
which although relate to the lathe are relevant.
So | save the file in CAD as version 12 ( other version work but recommend 12 )

File name: A8 HCIR. dx j
Filez of type:  |AutoCAD RT2ALTZ Di<F [+ d=f] j
T2-FIGURE 3
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LC SETUP:

Note that | want to optimize the drawing and not base it on how it may have been drawn.

Using a small connection line tolerance ( | draw accurately! ) and want to leave the drawing as drawn with
it’s origin at X& Y = 0,0. There is no text in the drawing and should not contain any extra / duplicated

lines.
]

The following Filters are applied when you press the Autoclean lcon on the Functions Bar

r AutoClean rMisc
it 'lz CR)plnmlse Draw_lw—r;g Th||‘s WI||‘ re:rd;;f\TEeRntf for.an o_ls—J:ma\ l;‘aathk | Foam Allowarnce
elayer - is will apply the unction. This will make new layers- loi Ui

"Insides(0-x) Layer" and "Outsides Layer". The inside layers will include all objects

which are contained within the outside objects and therefore need to be cut Connection Line Tol

Used in Optomise
first. These layers will be automatically created | 00|

This option is used, for example, for cutting letters and such and allows for
quick reverse offsetting where the outside is offset outwards, and the inside
is offset imvards.
I~ Automatically Add inside and outside Leadins
Leadkin =ize: 10000 units. Tool Diameter or lead length

Or... W Use 10% of Chain size..
T—* ¥ As Drawn - This maintains the Or\gin at 0.0, othenvwise mineminy is used

Load
Default Location of Mach3 Browse
Ciklach3

™ HPGL in Metric

— v Remove Duplicated Lines(Only applies at file load time )
— [+ lanore Text Entities

T2-FIGURE 4
Here are posting selections. We will try incremental 1J’s

Posting Dptions x|

ZCode File options

[C\Mach3WGCode Browse |

Set Post Processorl Set to Defaul‘rl
Active post: IDeTauIt

I AutoMame and Save..

v Put Time and Date as comments in output file

rGeneric G-Code output Options

— Use 341/G42 on Leadin outputs . | depending on leadin directions)
v |Incrermental 1J's. Wil use appropriate control words to set Mach3.
I~ Coolant

—# ¥ Send File to Mach3 when posted.

Plunge Clearance 0.0000

Line Number Increment: IW O

' Dont ask me again

| will use File/Post options if | wish to change anything. Cancel | QK |

T2-FIGURE 5

Here is the MACH3 Mill configuration.
|'M0ti0n Mode ‘

" Constant'elocity % Exact Stop

Diztance Mode 17~ 1 Mode
* Absolae € Inc | Absolute & Inc ‘

Xy Cy2 O0R

Active Plane of Movement
.|

TTaa 11 1m1m

' T2-FIGURE 6
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Import the DXF file into LC.

~ ’
= OpenDxF u Image File MS" Mach3 Load

A G2 and G3
AMACH
Local Disk (%)

Mach3 06012009

THREADING SUMMARY

£ & MACH AND CWC

Z A MEW MACH INSTALL _stick
Z DISK 15
! Add_HCIR

T2-FIGURE 7

Tell mach that it will be a mill session. Click the MILL box.

Imporkt Session Type il

:Dé'_[) MILL ﬁ Plasma

Turn

] ﬁ

T2-FIGURE 8

LC imports the file and here is what | get.

=L aaa_HCR
0
- |4 agu
Chain#12
=L Chain#7
Chain#13
=L Chaing10
Chaing1
=L Chainse
Chaing9
Chain#s
Chains#4
Chain#11
=L Chainge
Chain#15
=L Chaing14
Chaing0
=L Chain#3
Chaing2
- ore

Project Pockets | B Offsets | _[@] Faam 2D
Foam 3D B 1um [ Text Assist
T2-FIGURE 9
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I only want to machine the outside plate so | am going to delete the entities | don’t want.

Click the Sing

Wove Chain
M5t Depth
il 52l Circles
MCrill Rad Circles
WRotate

M Optimise
WLeads Off
MRem, Points

Relayer

¥ Zoom Box
WS¢l in Box

[ 5elect Inside
MDesel Al

MRapids onfoff
M Chain-Ent Sel

SELECT THE ITEMS NOT WANTED BY Single Multiple
CLICKING ON THEM

T2-FIGURE 11
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Place the mouse on one of the entities, right click the mouse and you will get the fly out with the menu item
to delete the selected items, click on it and when you get a prompt say yes.

RIGHT CLICK MOUSE AND

Delete Selected Items
Jaim Twe Selected Primtives

Saye Chain as Shapefie
Load shape File to Screen
Remove Shapes

T2-FIGURE 12
LC deletes the items as shown below.

fm .-

T2-FIGURE 13

We still need to do some cleaning so click clean and the optimize tools.
| Mcean r

MReset Origin+ |
M shift Drw
MRem, Objects
Wscale

MMove Chain
Mset Depth

W orill gel Circles
Mrril Rad Circles
Wrotate

M Optimise

W Leads off
MRem, Foints
Relaysr

¥ Zoom Box
W5zl in Box

1 Select Inside
Mpesel Al

MR apids onjoff
M chainert el
W single/Multiple

T2-FIGURE 14
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If you click on the chain#0 in the project info all of the entities associated with that chain are highlighted in
the screen area. Additionally I clicked on the rapid on/off tool and the rapid is no longer shown.
T ————————————— - ]

4

T2-FIGURE 15

Lets create a tool for cutting out the profile.
Click the layers tab, click tool, fill in the information, click create, give the tool a name click ok , and then
again ok data flyout as shown below.

o — I 1] Ll
—— TR =
\_HCIR
:14"‘ END L Tool Dia:0.Z500 Lnits
Post as Toal #1
FeedRate:+0.00 urits
Cancel Flunge Speed:40.0000 units
Ma Cut pfpass:0, 1000 unks
Spindle :100 RPM
Updats Tool
o[BS ol |
w30 Tum [ 1= o
—— —— »
L ] 4 T
et Mame “ me Rapid Height
U
f 1 ] I o Tool Rapid Height: 1.0000 units
Layer Enabled Spindle SPeed  Plunge Fesd QR TTD
_aver Leadin Settingsd j— | ] 0 P 60.00 unitsjmie [[Cut Sterts 0. 0000wt
o Per Pass FeedRate
Cut Depth
e M 939,0000 unit: | [50,00 unesymic| e
B 1 Tool Number CutDepth:0.0000 units g
3 Dwnell: 0.0 Seconds l‘ [ Tool tumber: ¢ Send to alllayers setlayer | St All Layers
1
¥

W\ Piofect | Extents ) Layers [ Thains }, Enfites | Ll

T2-FIGURE 16
Notice the data has changed in the layers tab, click Send to all layers box.

 Tool
Mame
| 114 END MILL

Todl Spindle SPeed Plunge Feed

| 100 RPM | 40.00 unitsfroir
Per Pass FeedRate
| 0.1000 units | 0,00 unitsrir
Tool Mumber
I Tool Murber: 1 Ssssend to All layers:

T2-FIGURE 17

Page 60 of 123



LAZYCAM MANUAL 8/18/2009 REV:1

Click the project tab and notice that the optimizing that we did before is complete and that the tool data was
sent to all the layers.

Sl .2 T T lidLal lld Ll 1
21:46:50 --- —- Ordering....
21:46:50 --- —- Optimising complete. K F

22:00:43 --—- —- Tool Data sent to all lavers.

M| 4| »| M\ Project { Extents ) Lavers } Chains ) Entities [ 151

T2-FIGURE 18

We defined a tool to cut with but now we need to tell LC how we want the tool to travel.

This is done by providing the cut data as shown below. Note that we will be doing 10 cuts since our tool
per pass was set for .1” and we are going to cut to a depth of 1”.

Click set layer and set all layers.

5t

Rapid Height Cantycle Type

I MoCycle vl

MINUS
WVALUE

| Reapid Height: 1,000 units
Cut Start

| Cut Start: 01000 urits
Cuk Depth
CutDepth;-1,0000 urits

Sek Layer

T2-FIGURE 19

Move your mouse into the graphics area, then hold the scroll wheel and move the mouse to rotate the view,
which shows the multiple passes, as shown below.

L
Hc
MR
[«
oL
Hr

R

Mz
s

Hs

Hc

Hr
Mo,

T2-FIGURE 20
Double clicking in the graphics area returns the graphic to plan view.

DOUBLE CLICK

T2-FIGURE 21
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Click POST code button and the code is sent to MACHS3, click ok in the posting box.

[ Sebo Todk Yew teb Outpt

& oo B oo et pfciion B s eicen Q) oo U]num Em
=P

1 o
T2-FIGURE 22 )
Minimize LazyCam window and then you will see the posted code in MACH3 Mill.

Fin Corfig Function Ofg's View Winards Operator  Phgin Contral  Help

| Program Limits |
XRange]| 0000 || <7000 |

|_Reset || G-

_History| Clear Status:f 1001 Change 174 END AL : melle:m MILL
T2-FIGURE 23

Now wasn’t that easy. Only one problem with the above, it will cut the profile out exactly as drawn and is

not offset to outside of the profile. Now you can get tricky and scale the X & Y in Mach3 but we will go

back redo the it LC.

END OF TUTORIAL #2
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TUTORIAL #3 - BRINGING SHAPES INTO LC

PREFACE

This tutorial is about bringing into or creating shapes in LC. You can’t “draw” in LC but you can provide
for adding shapes to the project. A shape is nothing more than a circle, box, rectangle, triangle etc. which
you can bring into LC. Shapes can be used a clamp which would signify an obstruction to tool paths when
they are created. This can be used to advantage when creating a pocket since it acts as a “pocket inhibitor”.

The video provides a good example of using a clamp for pocketing and repeated in this tutorial.

CREATING A SHAPE

Create a shape in your CAD program and save it as a DXF file. You can create a “library” of shapes such
as all the clamps you use for your machine, a shape that represents a jaw of the vise, etc. You may want to
create your shapes such that they would fit in a 1x1 square and also name them logically and have each
shape on a separate layer which was done for the figure below.

1O A

T3-FIGURE 1

Import DXF file into LC as shown below.

I assist

T3-FIGURE 2

Select the shape or chain, right mouse click in the graphics area, and click the Save Chain as Shapefile.
LC will prompt you for a shape name and add it to the shapes sub-directory ( MACH3/SHAPES/SQUARE
if that’s where you installed Mach on your pc).

] I SHAPES

0

- TRIANGLE

Project Pockets

ol Name of Shape x|
5
Assist

Foam 30 . Turn » _ I SQUARE

Dffsets . Foam 20

Load Shape File o Scresn

Remave Shapes Cancel | (a4 I

Layer

|V Layer Mame ’V
nnnnnnnnnnnnnn

T3-FIGURE 3 T3-FIGURE 4

Delete Selected Tkems

Page 63 of 123



LAZYCAM MANUAL 8/18/2009 REV:1

Shapes need to be created in LC. Note that you can’t OOPS back to undo the task, the square chain was
changed to a shape and you can’t perform machining commands to a shape. Consider renaming the shape
to something like S_SQUARE in the Layer menu even though the color identifies the clamp.

You can move the shape by right clicking the mouse on the shape and drag it to wherever you wish as
shown below. Additionally you can use the rotate command.

T3-FIGURE 5
LOADING A SHAPE

To add the shape to your project, invoke the fly out by a right click of the mouse and select Load Shape
File to Screen. Select the shape from the windows directory.

Delete Selected Ikems
Joim Twe Selected| Primtives

Sawe Chain as ShapeFie

Load shape File to Screen

Remove Shapes

T3-FIGURE 6 T3-FIGURE 7

The flyout can also be used when a shape is selected as follows:

Remove Shapes to remove “all” the shapes from the screen. The shapes always remain in the Shapes
directory.

Delete Selected Items will delete a single shape ( use both the right and left mouse button together, release
the left mouse, then select the command).

Note that it is not recommended to create a sub-directory under the Shapes directory and copy shape files
into it for use.

CREATING A SHAPE FROM A CHAIN LC

You can create a shape from a Chain in LC. You simply select the chain and then create the shape. If you
selected a chain, which later that you want to provide pathing for, you have a problem, in that you can no
longer use that chain for pathing. You can’t directly scale a chain.

You may want to include a few scaled basic elements in you CAD drawing, appropriately named, and
located in the drawing ( maybe very top outside of the piece ) for use later on should you need a clamp or
pocket inhibitor quickly. A simple scaled element allows for making a clamp to some desired size. For
example; you measure what you want to keep from being pocketed and then just do an offset of the chain
(the tool diameter determines the offset ) to scale it to a size as shown below.
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The square was made twice it size using an offset as shown below.

ORIGINAL SQUARE

Taal 10D
Tool Dia: 1,0000

Cutside -

[V Clackwise kaolpath

Create Offset il

T3-FIGURE 8

The offset can then be made into a clamp and used for to your advantage.
So a simple square, rectangle, circle, and triangle can come in handy at times.

T3-FIGURE 9

Page 65 of 123

8/18/2009 REV:1



LAZYCAM MANUAL 8/18/2009 REV:1

END OF TUTORIAL #3

TUTORIAL #4- TEXT

PREFACE

This tutorial is about using LC to generate, manipulate, and place text. Text is nothing more than a group
of layers with entities which make up a letter, word or sentence. LC commands still apply to the text. Text
is usually thought of in terms of engraving and thus the machining of the text requires different tool
considerations ( high spindle speed, lower feed rates shallow cuts, etc ). So this tutorial is written as if it
was engraved. This tutorial is not about teaching the art of lettering or engraving, but rather, how to use LC.

HOW THE TEXT MODULE WORKS

LC provides a simple menu called TEXT. The menu provides for selecting a font, typing in some text, you
define the size with a mouse move, and place it. You can then manipulate the text placement. The next step
is to define how you want to machine the text. Most text will be single line engraved, raised text, or relief
cut.

LETTERS - NUMBERS - CHARACTERS

There are different types of fonts. The letters, numbers and characters can be composed of single or
multiple lines or arcs. The machining of text can be a simple or extremely difficult CNC process depending
on what you want to do. What text you select is very important because the offsetting and pocketing
commands are used to create a desired affect. The problem lies in how the font was created. There are
dedicated programs with special fonts designed to provide Gcode for machining and purchasing just a font
can be more than what the LC program costs! “Stick” fonts, fonts made up of single joined lines and arcs
can be used for single line engraving are rather easily manipulated some fonts are a challenge to use.

GENERAL COMMMENT
LazyCam Text is very basic so keep this mind when using it.

TEXT MODULE - SINGLE LINE TEXT MACHINING

Click the File menu and select New.

|,-_
i || Bile Setup Tools Wiew Help Output
1

Cpen Yector file § DXF, WMF, HPGL, PLT...)
Open Image File{ Jpg Brp Prg..ect..)
Load Current Mach3 file

T4-FIGURE 1

The New command will invoke a flyout which will allow you to define a boarder and LC creates a chain
for it. The border can be the size the plate to be engraved.

NOTE: The NEW command can be rather “flacky” at times. It’s very easy to delete the chain and start over
should there be a display problem.
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T4-FIGURE 2

Click the TEXT menu button, select the text, then simply type the text you want in the highlighted input
box, click the DragText button, then use the mouse to define the size, location, and placement of the text.

LAZYCAM

EFT MOUSE CLICK AND WITH BUTTON

ELD DOWN MOVE THE MOUSE AND RELEASE THE

OUSE TO CREATE THE BOXED ARFA AND THE TEXT
LL BE PLACED

T4-FIGURE 3
Select the text, select the Move Chain tool, left mouse click in the display to move / drag the text to the
center of the border.

W rove Chain
M set Depth
Mouse Move | — Dril sel Circles

M Crill Rad Circles

# move dist I 0 MIRotate

¥ move disk ID— :LODt":lm'S;F

eads
I MRem. Points
= cence | Relayer
T4-FIGURE 4 T4-FIGURE 5

Open the LAYER menu, define a tool, define how you want the tool to cut, set the parameters for
the text layer by clicking Set Layer as shown below.
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(oes =] Mclean
[=] u MReset Crigin
E Border W shift D
=-[ TEXT OBIECTS [T —
Chaing1 Hscae
-4 Chain#2
Chaing3 :Move Chain
-4 Chain#4 Set Depth
E-Ld Chain#5 Wloril sel Circles
Chain#6 MDril Rad Circles
-4 Chain#7 Wrotate
M optimise

WLeads off

Text MRem. Points

Project i Pockets j Offsets
Turn

. Aigzist

. Foam 2D . Foam 30 Relayer
=l -
=] Layer Tool o Cut _I
ey R e Rapid Height

TEXT OBJECTS

¥ Layer Enabled

Layer Leadin Settings

Cuk Order

Cuk Order # 1
-6,277,436,562,204,192,1

engrave

Spindle SPeed Plunge Feed

100 RPM I 2000 units/mir

Per Pass FeedRate

0-00;50 unite I 20,00 uniks/mir
Tool Murmber

Tool
—|

Rapid Height: 0,1000 units
—

Cut Start

Cut Start: LO0O0 URte

Cut Depth

CutDepth:-0.0050 uniks ]
—

Tool Mumber: 1 Send to All layers Set All Layers

T4-FIGURE 6

LC will create the paths to machine the text as shown below. Simulate in LC ( keyboard “S” key ! ) to
check if the rapids and pathing are acceptable.

T4-FIGURE 7
Post the project, and in MACH3 Mill the 341 lines of Gcode are ready to be machined.
Below is a dry run of the code in MACH3 Mill.

T4-FIGURE 8
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TEXT MODULE - TEXT IN RELIEF

The same code can be used to cut the text in relief. It will depend on the type of tool used and how you
setup your machine. You can measure the space between any entity lines by clicking on the Extents menu
and watching the difference as the mouse pointer is moved. Example: If there is only 0.004” between the
lines in the letters and you use a sharp pointed engraving tool ( say 45deg angle ), then cutting into the
material only .002” will create a relief and along with a single line for the text inside the relief.
Remember that the text can be scaled up or down in Mach3 Mill.

A stick type font which does not have multiple lines would be better suited for text in relief.

TEXT MODULE - RAISED TEXT IN A BOARDER

COMMENT ON RAISE TEXT:

Machining raised text with-in a boarder is considered an advanced machining operation in the writer’s
opinion. Here are a just few reasons:

- generic font problems

- tool selection problem

- generic color problems with different styles of text ( spacing / location / size of characters )

- gcode size

- requires planning

It’s matter of how artistic, particular, and the amount of effort you want to put into a project.

The same text will be used for this part of the tutorial that was created before and shown below.

=
:

Hi{ili

pama [ I Feseis | 00 |

T4-FIGURE 9
To create raised text you can simply use the Pocket command with islands checked.
An island is created by using a boundary around it. The pocket command works from the boundary inward
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when creating an island. Any font which is multi-lined, like what is shown below causes the outside of the
letter to be considered a boundary, thus only the triangle portion will be created as an island.
So font characters: 46890 QROPADB may be problematic.

BORDER
-

T4-FIGURE 10
You can delete the entities that are inside of each layer and it will pocket.

Lazviam |

!E Resrrve: A Seleched e - Ao you) sae?

e J_w |
T4-FIGURE 11

The border layer will be used as the boundary, the pocket command is used along with checking create
islands.

Below is the result of the pocket. Paths were created. The plate is only 3”"wide x 2” long.

To do this with a single cutter that would fit in between the letters would require over 22000 lines of
Gcode. Mach will run it as shown below, but frankly, it’s not very practical from a machining operation.
Note the cutter size is very small. The size of the cutter as it relates to the paths of the pocket can create
problems in generating the paths, so use common sense for the cutter. ( ie; can’t cut between two lines
spaced 0.010” apart with a .25” diameter cutter )

3
- =

T Botey
.

Crvertarsg: 5000 | Freste .00

I e Clavgs |7 Comate btarets

T cartrol vl ket shagest ot b
scvven. Shapes we shat pecheted

T4-FIGURE 12
To the project will be divided in to two operations. One operation to remove the bulk of the text
background with larger end mill and another to machine around the text. Clamps will be created in LC.
You can’t “draw” in LC, nor can you manipulate at the entity level.

Simply measure your overall text size and create a dxf file of a box, open the import the dxf file into LC,
Right click to bring up the flyout menu and click save of it. The text will fit in a box apporx
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TS ]

I éive 3 Name
Cancel | Ok,
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T4-FIGURE 13

T4-FIGURE 14

Look i I () Shapes

Delete Selected Items
Joim Twe Selected Primbives

Save Chain as shapeFile

Remove Shapes

T4-FIGURE 15
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T4-FIGURE 17
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T4-FIGURE 19

Another different way to do raise text is to select the text , do an outside offset, and pocket the offset.

T4-FIGURE 20

Turn off the text and you will only see the offset. Notice that it didn’t create offset chains for the
“A”.

T4-FIGURE 21

Turn the text objects chain ( this is the text that was originally created ) and notice that it still contains
the “A”. When LC creates the offset it removes the chains from the originating layer. If an offset was not
created for a particular chain that chain will remain in the original layer.
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ADVANCED TEXT - NOT DONE

PREFACE

This drawing which was done in Cad. The drawing had a layer for the yellow grid spaced
at.1” and called GRID . The black lines are the plate outline and an arc about which the
text was placed.

C A
/L% M

[mal [=
mn) =

LC imported the drawing as shown below . Note the assigned layers and chains. The grid
is not enabled.
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= LI TEXT_HCIR
: i}

= PLATE

Chaingo

J chaing13
=[] TExT
CH Chain#l
L} Chain#7
Ul chaings
U chaingg
L} Chain#10
L) Chain#11

(R fChain 2]
i i crID \

ENGRAVING TEXT

To create the pathing to engrave the text. | will just select the text layer and do a pocket.
It is suggested that you look closely at the letters to see how well LC imported the text.
I will use the Zoom Box command to magnify each letter.

Just click the command, then click and hold your left mouse button down as you scroll across the letter and
release the mouse ( white box appears as you move the mouse )

The letter L

The letter A

Towr

DELETE ENTITIY #10

Chainarts
thainat
Chaina
Chaina)
Chaina 10
Chaine11
ity &0
FEnility#1
Fntityaz
Entityw3
ntity s
ntityss
ity sh
Flity &7
Entityed

e — |

ity 211

Right mouse click anywhere in the screen invokes a flyout. Click delete selected items.
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LC deletes the entity and also updates the chain.

A Chain#?
L) chain#s
L Chain#9
i-LJ Chain#10
2
- chaing12
GRID

e

Inspect each letter for practice and remove the entity from the other letter A.

The current description of the chains is hard to relate to. You can rename a layer but you can’t rename a
chain. You can move the chain to it’s a new layer and in doing so you can then rename it. So | put iton a
new layer and call it “L”. Just right click on the highlighted layer and it will invoke the flyout, click chain
to new layer, and give it a new name. Do this for each of the layers.

Iil Lnaing4
; M Chain#10

GRID

oyername:

Maove Chain ko n

. Mowe Chain bo Layer. .
u Chain#12 o) LLayer
Redrder bo Meatest Meighbour

[

- a1
- Chain#11

uls I Zancel

Here are the new layers and note the TEXT layer no longer has any chains in it.

e
& [ Grin

=@
« [z

-

=

e az

o Bl

Turn off the Plate and Text layers. and use the Select In Box tool to select all the letters.
Now we will create a outside offset for the letter A which is Chain *“ Al1”
Just highlight the chain, click the offset tab, and select a tool. In this case | created a new tool called

engrave and made the tool just 0.001” in dia. so the created offset will be
very close ( 0.0005™) to the original entities.

LC created an offset and kept the original Alchain. | will now rename the offset to A1 OUT Off ( Al
OUTSIDE OFFSET)
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al
- chairisdl
z

- chaing10
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- chaing9
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- Chaings
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- Chaing7
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= Chain#67
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You can see the outside offset in blue.
u Chaings

= az

- - Chain#7
an

- =L chainge

=& a1 out off

= Chain#11 ~

Project Pockets
Tawt | [F1 doeict |

| want to create a smaller path on the inside of the A ( the triangular part highlighted below. | will measure
the current space between the lines by clicking on the Extents menu and watching the difference as the
mouse pointer is moved. It’s about 0.004”.

You can’t manipulate entities. You can’t “draw” new lines. But you can create a chain using by creating an
offset using a diameter of some tool to get the chain.

g FEEACS

@z
Eg
2

Create an offset of the chain and use a tool dia of say .012.

[ogae
Tool Dia: 0.0120

¥ Create Offset

¥ Clackwise toolpath

The new inside offset is created.
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I will rename it A1 IN Off.
Now | can delete the entities which made up the triangle | didn’t like.

And then move the chain for the smaller triangle to the A1 OUT Off layer.
Save before you do this!
You may get an unrecoverable error and

4| A1 OUT OFf
- B-LJ chaing11
= a1 1N off

=[]
‘ Move Chain to new layer. .,
—

Move Chain to Laver, .
Delete Laver
Fedrder to Mearest Meighbour

get kicked out LC doing it this way!

I will just leave well enough alone!
Delete the original / un- offset lines ( all the other letters will be offset later )

#-Ld Chain#67

[ | = I |

8/18/2009 REV:1

Now we will pocket the inside triangle so that it will be engraved down to a .005”depth.
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| Tool Ddac 0.0L20 Step: 30.0%
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[ e ames [ Creste Eands

Crnote Pochrt(s)

Lets add some text to our file.

TUTORIAL #5 - LATHE TURNING

1.0 PREFACE

This tutorial provides a general overview of lathe turning. The tutorial talks about the CAD drawing,
provides an overview of the turn module along with showing what you are looking at. The tutorial then
shows how to use the lathe module to do turning, facing, grooving, and a finish turning of a profile as
shown below.

T5-FIGURE 1.0

Specific definitions for the Turn Menu were given in Section 13 and not repeated. It is assumed that the
reader understands basic concepts previously presented such as layers, chains, entities, and how to navigate
around and change the display. Material here is lathe specific. It is highly recommended that the user read
through the LAZYTURN manual and it’s appendixes.

LazyTurn will replace the turn module in LazyCam in the future. There are a number machining operations
that LC currently provides for that LT does not. LT does not provide for a finish pass as of this writing. LC
can do internally boring, and, in some ways is not as restrictive as LT. This tutorial will show how to get a
finish pass from LC quickly.

Many of the tools or commands used for the Mill are available, but frankly, don’t apply to the lathe. The
lathe module can be rather simple to use.
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This tutorial uses a similar drawing that is shown in the LazyTurn Manual ( Section 5). The drawing is
changed because LazyCam Turn requires a few modifications. The modifications are minor and we are
going to do multiple operations from the same drawing.

2.0 CAD DRAWING

No drawing is required for this tutorial although you would need to create one if you wish to generate code
for a different turning. It is highly suggested that you review Appendix “B” and “C” of LazyTurns manual
since much of the information can be considered generic for the lathe. The figure below shows the drawing
fully dimensioned for reference use in this section. The Z dimensions are all positive just for easier reading
in the figure. The profile is drawn accurately. Poorly prepared drawings with, improper origin, lines not
connected, lines to arc’s not connected, and “paint program” generated DXF’s top the list for generating
problems in LC Turn.

Note that billet is not shown and will be 2” in diameter.

L] Ca) sy i DD L] — L] —
= 8888 282888
s =28 m e o b B e e
| T R Ty B s wmOo e
1,0000 ‘V\
04390 (]
05000 — LS
\ 45
Rmeg%emm -
= CENTER OF PROFILE
T5- FIGURE 2

The drawing will be posted in the Members Docs along with the manual.

2.1 LAZYCAM CAD RULES - LATHE
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There are a few rules in CAD which are very important as they relate to LC Turn. The drawn profile will define to LC
Turn whether the drawing should be considered an inside or an outside profile and how big the billet is. The figure
below is for outside machining of a profile. Note you also extend the line above the largest diameter of the profile to

define the billet size that will be used.

EXTEND THE LINE A SMALL DISTAMCE ABOWE THE
LARGEST DIAWMETER OF THE PIECE

ITHIS LINE NEEDS TO DRAWN IN CAD TO DEFINE TO LC
ITHAT A "OUTSIDE" PROFILE WILL BE TURNED

T5- FIGURE 3

2.2 ORIGIN LOCATION

Draw your profile in the correct quadrant ( information from LT Manual ) as shown below. Draw wherever
you want, but move the profile when done. | have sketched the profile ( red lines ) as a reference.
You can offset the profile if you wish in the negative direction.

ki i g

b

300 il o Pt L

Bimon = 2 Do Vi

Y0000 i o L i sl

T5- FIGURE 4

T5- FIGURE 5

3.0 DISPLAY — TURN MODULE OVERVIEW

This is section provides for a general refresher on what is displayed on the screen. It will quickly go
through using the TURN menu from beginning to end and providing a general overview for turning a piece.

The CAD file was saved as a version 12 DXF and wil
Notice that a chain was created.

I look as shown below post importing into LC.
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ETE——— ) =]
=] LC OUTSIDE SET_5_HCIF
= o

= chaingo

1] |

! Project | i Pockets
1 _Text _ I ._As_sist
T5- FIGURE 6

The following figure shows what you are looking at in the screen display. You can turn the rapids on or

off.
PROFILE OF PIECE
0 BE TURNED

RAPID
ORIGIN

T5- FIGURE 7
Chain#0 contains all the entities of the profile. Post cleaning and the chain can be selected.

M Clean

(o= =l
E|.. Chaing0 =] MReset Origin
@) Entity#0 Wshift Drw
Entity#1 Mrem. Ohjects
Entity#2 Wscale
Entity#3 :
Entity#4 Move Chain
Entity#5 5t Depth
Entity#6 [ Drill Sel Circles
Entity#7 MCrill Rad Circles
Entitv#ﬁ_l;l WRotate
I [ M Cptimise
— [ . .o — . -

T5- FIGURE 8

4.0 TURN MODULE OVERVIEW

The next step is to click the Turn Tab which will invoke the Turn menu.

Click the Clean and convert button and the profile is now ready for selecting the tool you wish to use
in the machining operation. Note how the screen display changed, and what it portrays as shown in the
figure below.
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o=l

~SteplCean ———————————————————— OUTSIDE OF BILLET OR STOCK

L rﬁ\_A

This step will clean and analyse the chains
to create a turning profile region to be
used ko create the turn profiling
operations. You will be natified of errars
or Failure due to a nonconformance in the
drawing,

| Clean and convert I

~Step Z - Tool Selection ——————————————— PROFILE TO BE TURNED

| None Selected

Select Roughing Tool |

I None Selected

.
T —— (OR CENTER LINE OF THE PIECE

Foam 30 Turh m Azsist
j Praject Pockets Offsets j Faoam 2D

You need to define to LC what kind of tool and some tool parameters so it can provide pathing.

Most users will have problems with their files because of improper tool use. ( ie; couldn’t properly

mill a%2” wide x 1” deep slot with a 1” wide end mill only and ¥4” long cutting edge ). You need to apply
the proper tool to the different profile sections to be able to do actual machining operations.

The only concern for this tutorial section is that LC generate the proper Geode for a finish/ final
continuous cut of profile. To do that we will use and create a make believe lathe tool. It’s a button tool that
is only 0.002” wide ( nose radius is only 0.001”), is 5 inches long ( so it can penetrate / cut any depth on
the profile ). It is like a long pointed pin! The tool will be used for both roughing and finishing the profile
to dimension.

Click the select roughing tool button to invoke the tool selection menu.

Gl e vt | ]
[ g 2 - Tosl Salection
[t R
et o1 [ncosnines " .
sl I L) Max Panetration —
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 —
[Fren et 0.0000 s _IS""

T5- FIGURE 10

A roughing and a finish pass is required to generate a path. The same tool is selected to keep it simple.
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T5- FIGURE 11

LC knows what kind of tool we are going to use, but it also needs to know how deep the

tool will cut for each pass it makes ( Step Distance ), how far to pull out and away from

the billet ( margin ), and also how much finish we want left after the rough before a finish cut
is done. The parameters shown below will minimize the amount of gcode generated.

(ie; if the step distance was only .001” and we have to remove .6 that would amount to
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a lot of passes)

Step 3 - Parameters

I Skep Diskance 0.4000 Uniks

| Margin 0.0100 Units

| Finish Tol, 0.0000 Units

T5- FIGURE 12

Click the Create Profiles button and LC generated the pathing. Note in the figure below that the paths and

‘o crmats & turming profile ta be

used to crpske the tum PATHS | MACHINING MOVES
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Selet Femh Tod |
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|
== Ly

T5- FIGURE 13

Click the project tab and note that a rough and finish path was created based on our defined tool
parameters.

=- LC OUTSIDE SET_5_HCIR

-p

=L Chaingo

- @) Chain#1l
-- -ﬁaugh
-l Finish
T5- FIGURE 14

The rough passes will not be required when posting the code and turning them off simplifies the display.
Once turned off you only see the single continuous finish pass as shown below.

- { i
——[VURN OFF THE ROUGH - - - =
- m
[respeseer | ARy o

T5- EIGURE 15
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Check the entities for proper order of machining. This is done by selecting each entity in the listing, one by
one, and making sure the cut order is correct. If not you can always change the order. In this case we just
want one continuous cut from right to left. As shown in figure 16 and 17 below.

tity#1
{81 Entity#2
8] Entity#3

8] Entity#4

-
-

-

-

-

-

-

-

L

-

]

L]

i8] Entitv#s -
|-
-
-

T5- FIGURE 17

Note that in the chain you may notice that nothing highlights as shown below.
You need zoom in closely.

ErE—— o ]
@) Chaing0 -]
¢ H-LA Chaingl

Rough
=X Finish

= chaing1o
[ Entity#o
[ Entity#1
i {®) Entity#2
{8 Entity#3
{8 Entitysd
Entitv#5 =

' Project ﬁ_Pockels Ij Offsets

T | W0 Test [ T30 Assint |

T5- FIGURE 18

LC compensates for how the tool is shaped. The tool has a radius and to cut a sharp corner the tool path
must take into account how the tool was defined as portrayed below. How tools are defined
and used in the turning operation is very important

=
-4 Chaing10
-] Entity#0 ROUND TOOL
-8 Entity#1 (0.001" RADIUS & ONLY
- &) Entity#2 001" WIDE)
{8 Entity#3
{8 Entity#4
{8 Entity#5
{8 Entity#6
{8 Entity#7
- {®1 Entity#a
{81 Entity#9
{8 Entity#10

Erbiba 1

T5- FIGURE 19

Below is a screen shot in MACH3 Turn based on the finish gcode that was posted.
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T5- FIGURE 20

This ends the overview of the Turn Module and the next section will show you how to use it.

5.0 USING THE TURN MODULE

This tutorial uses a similar drawing that is shown in the LazyTurn Manual ( Section 5 ). The drawing is
changed because LazyCam Turn requires a few modifications. The modifications are minor and we are
going to do multiple operations from the same drawing.

The following machining operations will be done from the same drawing:

1. TURN — machine the billet ( billet is just some piece of rough stock ) down doing a rough cut and leave
material for a final finish pass.

2. GROOVE - machine a groove / recess into the profile leaving material for a final finish pass

3. FACE — Machine the face of the profile leaving material for a final finish pass

4. PROFILE — machine the profile down to final dimensions in one continuous final finish pass.

The following figure shows the four basic lathe operations.
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1. TURN THE BILLET DOVYMN

2. GROOWVE
3.FACE THIS
THIS AREA AREM

4. PROFILE - ONE CONTINOUS
FIMISH CUT OF THE PROFILE

T5-FIGURE 21

5.1 BASIC OPERATIONS

There are numerous ways to approach turning a profile and what tools should be used for a particular
lathe operation. The intent here is show how to use the program. The user will know the capability of his
machine, what tools will be used, and have some idea on the order of operations to be implemented.

The user could for example just use the same drawing over and over and create gcode for separate
operations, saving them as files, combining them, or whatever. Stopping and thinking about how you
want to do something can save you time. So here is just one way..........

You can add some extra lines to your drawing and use them to your advantage. Deleting parts of the profile
in Turn you don’t want to machine, not using a generated rough or finish pass, sequencing of the work prior
to posting to a file or Mach are just a few things you can do. Using the same origin for an each operation
can be advantageous. Hopefully the following will give some thoughts on practical application of the
software.

5.1 EXTRA LINES

Four extra individual lines were added to the drawing. Line 1,2,3,4 will be used to define
roughing down the billet from 2” in diameter to within .010” of the actual finished profile.
Line 5 & 3 and 6 &4 are individual lines. The drawing is saved as version 12 DXF.

The dimensions are just for illustration in the figure.
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P 2
/ Eom% 0,4900

T5-FIGURE 22
6.0 TURN OPERATION

Here is what the file looks like when imported into LC

T5-FIGURE 23

Select the lines which are not associated with the rough turn. The upper most line is not required.

Delete the selected lines.

o Ty Selected Frivtives.
Lo Shape Fi 1o Soreen
Femeve Shapes

T5-FIGURE 24

Click the clean tool and here is the display.
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T5 - FIGURE 25

LAZYCAM MANUAL

M Clean

MReset Crign |1
M shift Drw I
Mrem. Objects
Miscae

Mvove Chain

Ml set Depth

0 Drill Sel Circles
M Crill Rad Circles
MiRotate

M Cptimise

Cick the Turn button to open the turn menu.
Click the clean and convert button.

EEEE - EE EEEENCEEENEE

Select a roughing tool and then select a finish tool.
Each inward step of the tool will remove .1” of material from the billet.
The tool will move .01” away from the billet on the last pass to clear it.
No extra material will be left ( note that we will actually cut to within .010” of the profile ) thus
The finish tolerance is set to 0.0000”.

—Step 2 - Tool Selection
[BUTTON

Select Roughing Tool | 1

[BUTTON

Select Finish Tool |+

—5tep 3 - Parameters

I Step Distance 0, 1000 Units
——

| Margin 0,0100 Urits
I

| Finish Tal. 0,0000 Units
I

T5-FIGURE 27
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Click the create profile button and the

pathing is created as shown below.
1

Select Firksh Tool
B0 - Parameters

S Do v 01000 L.
Mangin 0.0000 Lirits
Fineeh T2, 0.0000 Lty

el

-

= —
T5-FIGURE 28

Note that there are two layers created by LC, namely a rough and a finish pass.

Since no clearance was allowed for the finish and rough cut, and both tools were the same, it makes no
difference which pass we turn off because the pathing is the same. The pass will be turned off / not
enabled. Pathing is only created for enabled layers when posting code. Open the layer menu and uncheck
the box. Notice that the layer changes intensity in the list.

Note: Normal operation would be a rough pass using a heavy cut and leaving an allowance for the finish
cut. The finish cut removes the allowance and also does a profile cut as a last pass. Not to confuse but |
intentionally did it this way just to show you that you do have choice in LC.

i @ [ cnaingr
= [ Rough

: chanes [P b
i Chain#4
i @ L chaings
H Chaing6

H Chainz7
4 Finish

Project

Cut
Rapid Height

Feapid Height: 1,0000 units

7o | Fndle SPeed  Plunge Feed ot stort
100 REM 60,00 units/mir —
Per Pass FeedRate ut Start: 00000 units
1.0000 wnits _ [e7 o7 ipelonic | Cut Depth
Chains }_Enties

™ Layer Enabled

Layer Leadin Settings

Ut Order

T5-FIGURE 29

Click the post command and the gcode file is generated and the figure below shows the profile in the
Mach3 Turn display. Note the line N20 is the first rapid move in the code from X=0 Z=0.001.

The origin was Z=0.00 in our drawing but because our button tool had a 0.001” radius LC automatically
compensates for the tool tip in the Gcode.

N10 G80
N20 GO X1.6100 Z0.0010
N30 M3

N40 G1 X1.4030 F60.00
N50 Z-2.4990

T5-FIGURE 30
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Dry run the code in Mach3 Turn. Note the last move in the code. If we wanted to return to the
where the tool started in the program we will need to edit the code and add the moves as shown below.

NOTE: LC will automatically add a move ( rapid ) from one object to the next or between operations. The
moves will diagonally cut through your piece” sometimes. This is not the case as shown here. Simple
editing of the Gcode may be required ( ie; change the single line so the X move is first and the add the Z
move next on a separate line ). Some users consider this a bug, but, you can use the ““bug’ since the rapid
““stands out™ so to speak. In more advanced programs, you have the option to specify where you want to
move and you need to define the point ( so use / think of the bug as a more advanced feature asking you
where you want to move to!)

N220 £0.0000
N230 Z-2.4990

Any changes to the Gcode in MACH3 Turn can be viewed in LC by clicking the MACH3 Load button.
LC will “backplot” the code and you can then view it in LC. How good the back plotting will work depends
a lot on the extents of the manual changes and how important the information was. Let’s just say that it is

“buggy”.

NOTE:

As this tutorial progresses | will not be repeating what was delineated before. The verbiage will just say to
do something and no figure will show that step.

Close the file in MACHS3 Turn and LC.

7.0 GROOVE OPERATION

To machine the groove we just select the entities that make up the groove in the display, connect some lines
as an exercise, and then use the Turn module to create the pathing.

Import and then Clean the file.
Select and delete the entities shown in red.

T5-FIGURE 32
Select two lines and join them ( right click mouse to invoke the flyout ), click the underlined command.
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Select, and repeat for the other two lines and then delete the line shown.

[SCLCCT TWO LINES

Save Chain as shapeFile
Load shape File to Screen
Remove Shapes

T5-FIGURE 32 T5-FIGURE 33
Open the Turn menu, clean and convert the file

—5Step 1 Clean
—

This step will clean and analyse the chains
ta create a turning profile region to be
used ko create the turn prafiling
operations. ou will be notified of errors
or Failure dus ko @ nonconformance in the
drawing.

Clean and convert

Tumn _
T5-FIGURE 34

Now create a groove tool
To create a tool:
1. Select an unnamed tool from the pull down
2. Define what type of tool it is
3. Fill the tool parameters, notice that the tool can be right or left cutting and an offset
base on it width or diameter. The tool will be offset an additional amount based on
the finish tolerance.
4. Give the tool a name
5. Save the tool, and if that is the tool you want click Select.
Note: To change a tool parameter just select the tool, change what you want, and click Save.

I GROOVIMNG TOOL TDD| Selection
Select Roughing Toal Taal Mumber E
[eurron [#1 = Rroove Toor B
Select Finish Tool

Mose Radius Width (Groaving tool anly)

= R Type
Sip3 o RaEdias [[0.0010 Units 10,0800 Lints
" Diamond ¢ Buttan
I Step Distance 01000 Units Back Angle & IMax Penetration
. 5.0000 Units " Triangle % Graoving
| Margin 00100 Units

| GROOVING TOOL

] Bl s |
T5 - FIGURE 35

[Firish Tal. 10,0100 Units

Tun | [ Ten | [0 és

| B0
=l Puoiect | M@ Pockets | @0 O

LC will create pathing based on the tool and cutting parameters.
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There is a problem though. LC only allows for defining that the tool is left or right cutting.

There is no center cutting option. You will get pathing that will cut one of the sides of the groove
as shown below. The dotted line is the groove and the solid lines are the paths. Also the pathing
is not a radial groove ( ie. multiple X moves in and out as if / like doing a parting cut ).

EFT CHECKED

T5 - FIGURE 36 T5 - FIGURE 37

There is no easy work around to not having a center cutting tool.

1.You can post the code and edit it in Mach3 Turn

2.You can draw an offset of a grooved area in your drawing, taking into account your tool parameters to be
used. But that is not an easy work around.

3. Create a button point tool and for a finish tolerance use the actual width of your groove tool.
This will give you code which is easier to edit. Manual editing of generated code is still required!

At least you know what the limitations are.............. ITIS THE WAY IT IS!

8.0 FACE OPERATION

To machine an outside face we just select the entities that make up the face in the display then use the Turn
module to create the pathing.

Import and then Clean the file.
Select and delete the entities shown in red.

T5-FIGURE 38
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Open the Turn menu, clean and convert the file
Create or select a tool.
L=

T5 - FIGURE 39
Post the code.

= D FOUR: OPERATIONS
= E o

+-L) Chain#0
] . Chaing1
+] E Rough

Finish

= chain#11 |

E] Friect
[ Text ] D Aiszist [
Foam 30 E Tum =
DOffzets ] Foam 2D

T5-FIGURE 40

X

8/18/2009 REV:1

The code as posted to Mach3 turn. A tolerance of .010” was left for removal by the finish pass. Checking
the Gcode there were no errors. The XZ diagonal move is correct and not cutting through the profile since

there is no material ( was already removed ).

N10 G380
N20 GO X1.1300 Z0.0110
N30 M3

N40 G1 X0.9256 F60.00
N50 Z-0.5569

4

e |

T5-FIGURE 41
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9.0 PROFILE TURN

To generate code for a single continuous cut of the profile just select the entities that make up the profile in
the display then use the Turn module to create the pathing. The rough pathing will be turned off and only
the finish pass will be posted.

Import and then Clean the file.
Select and delete the entities shown in red.

T5-FIGURE 42

Clean and Convert the file in the Turn module.

creats & bUMING profils region o be

ed to create the turn profiling
werations. You will be notified of errors
Failure due ko a nonconformance in the:
awing.

Clean and convert

2 - Tool Selection

ACE

Select Roughing Taol

ACE

Select Finish Tool

3 - Parameters

=2p Distance 01000 Units

T5-FIGURE 43

Select or create a tool. A tool was created with a .016” radius.
P A o0l sefecion

or Failure due to a nonconform
drawing, Taool Mumber

e #3 — LAZVTURN TOOL

Step 2 - Tool Selection Mose Radius ‘width {iErooving tool only) Type
[ 00160 Linis [ 0.2000 Linis
| LAZYTURN TOOL " Dismond &' Button
: Back Angle Max Penetration
Select Roughing Too I 0,000 Degrees ID.SDDD it £ Triangle  Grooving
ILF\ZVTURN TOoL Tool Side

select Finish Tool [F Left ¢ Right IU’\ZVTURN TOOL
"Step 3 - Parameters

T5-FIGURE 44

Create the paths by clicking the create profiles button. The rough and finish paths are shown

below. Note: | used a clearance of 0.0001” because on occasion in LC when using a zero clearance

it doesn’t generate a complete finish pass. Don’t think that a tenth thou error will cause any problems from
a practical point of view!
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[ Step2-Tool Selection—————————————
test button
Select Roughing Tool
test button
Select Finish Tool

[Step3 - Parameters

| Step Distance 01000 Lnits

| Margin 01,0100 Linits.

| Firish Tel, 0.0001 Urits

|—Fw’val Step

T5 - FIGURE 45

Turn off the rough patﬁigg and Post the code.
[ O~~~ "=

=l FOUR OPERATIONS
oo

Chaing0
Chain#l

=l Finishz
- chaing21

g - - '
LI S S e e S |
N ORI DN DU DU PR PR DI

!F‘roiect | i Pockets

Text I Asgszist

_. Foam 30 _. Turn
J Offgets IJ Foam 20

T5 - FIGURE 46

The single continuous pass as posted to MACH3 Turn.

T:0 TDir:0 R:0.000

N10 G80
N20 GO X0.3066 Z0.0566

N30 M3

N40 G1 X0.5566 Z-0.1934 F60.00

N50 G3 X0.5800 Z-0.2500 [-0.0566 k-0.0:

T5-FIGURE 47
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10. MACHS3 TURN CONFIGURATION

The profile was drawn to represent a radius. Additionally Reversed arc’s in front tool post is not checked
as shown below. ( you may want to take another look at the configuration chart that was shown

in Section 11, page 29 of this manual). The Arc Motion Tutorial located in the Members Docs provides
detailed information about arc gcode, the affects of different configurations, and even code. It is highly
suggested you read it since is lathe specific.

Cmnflg Function Cfg's  Wiew Wizards Operator  PlugIn Control  Help
T

Clevar e B4 I Crmindl~

I AVIC D
H| Engine Configuration... Ports & Pins

‘ Port Setup and Axis Selection I Il otor Dulpulsl Input Signa\sl Output Signalsl EncoderMPG's | Spindle cemier  Turn Options
—# Mode
i ¥ Radius ™ Reversed Arc's in Front Past
[ Diameter

T5-FIGURE 48
This is a display of the finish code if reversed arc’s was checked. The lathe axis will move accordingly!

T5 - FIGURE 49

Here is additional configuration which was used for this tutorial.

% ConstantVelocity € Exact Stop
Diztance Mode—— ~ I Maode
@ ahsolute © Inc | € Absolute O Inc
: I
Active Plane of Movernert
Cowmy CYE N HE

—.lna lae beim Coela bad

T5- FIGURE 50

I'MD[IDH Mode ‘

This is a display of the in MACH3 TURN if absolute 1J Mode was checked in the configuration. It will cut
as shown!

T5- FIGURE 51
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How you actually set your tool tip ( the controlled point of the cutter ) to the stock is important.
Note the first rapid move in the gcode.

N10 G80

N20 GO X0.3066 Z0.0566
N30 M3

N40 G1 X0.5566 Z-0.1934 F
N30 G3 X0.5800 Z-0.2500 I-

R | A e e e

I
T5- FIGURE 52

11.0 INSIDE PROFILE/BORING

The figure below is for inside machining of a profile. Note you also extend the red line shown below only to and not
beyond the Z=0 axis. This defines to LC that the machining operation will be inside.

T5- FIGURE 53

The file after cleaning and converting.

T5- FIGURE 54
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A tool is selected or created to do the boring operation. The rapids are turned on
and here is a the displayed result.
-

T5- FIGURE 55

The rough passes are turned off and only the finish pas is shown below.

= L) LC INSIDE SET_S_HCIR
@

1+ [l thanso
i3 Chain#

=i [ Findshy

Fic: [choines)

T5- FIGURE 56

The file as posted to MACH3 Turn. Note the cutting order, rapid movement was not checked.

I
T5- FIGURE 57
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The figure below clearly shows the rapids and an entity that is not desired for a continuous profile pass.

' 5[ chaingo
[T R Entitygo
R fentityi 1]

[ chaing1

Project Pockets

it

Foam 3D Tum

Offsets . Foam 20
T5- FIGURE 58

The figure below shows the profile after the entity was deleted.

& chaingz

Project Pockets

Foam 30

Here is a continuous internal profile cut based on LC posted Gcode in Mach3 Turn.

N10 G80

N20 GO X0.2493 Z-0.0007

N30 M3 _
N40 G1 X0.4990 Z-0.2504 F60.00

00
00 Z-0.5010 10.0010 k-0.000

I

T5- FIGURE 60

How you are going to do a particular boring operation is very important. ( ie; a hole would have been
drilled to provide room for the boring tool) The boring tool must be able to cut the desired profile. Tool
definition along with it’s application to the turning is critical.

The intent of this part of the tutorial was just to show that boring can be done.
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TUTORIAL #6 — MISCLEANOUS

1.0 PLUNGE CLEARANCE

The following write up is about the Plunge Clearance setting. It’s provided to make the user aware of
how the setting relates to the Cut parameters and posted code.

When LC first opens there are no tools or cutting defined,

—Toal " —Cuk
ame Rapid Height
I Mo Tool - - -
: I R.apid Height: 0,0000 units
Todl Spindle SPeed Plunge Feed Ut Start
| 0RPH | 0.00 units/min [Cut Start 0.0000
Per Pass FeedRate KL oAk sk
- Cut Depth
| 00000 urits | 0,00 units/min P
Tool Mumber | CutDepth:n.0000units g
I Tool Murber: © - Send to Al layers | Set Layer I Set ol Layers
T6- FIGURE 1

When a DXF is imported, LC provides a default tool and Z rapid plane to each of the created layers /
chains in order to show rapid moves from one to another chain.

—Tool —Cut

flame R apid Height Zamny

[

Mo Todl
I Too [ Rapid Height: 1.0000 units
|

Spindle SPeed Plunge FE?d Uk Start

Tool
|0 Re Lo st
| Cut Start: 0.0000 units

Per Pass FeedRate
- - Cuk Depth
I &0, 00 units/mir
Tool Mumber I CutDepth:0.0000 units |
ITl:n:nI Mumber: £ Send to All layers Set Layer Set All Layers
T6- FIGURE 2

Notice that the default plunge feed is 60 and per pass is very large and a rapid of 1 unit is applied.

If you never did anything to the file and posted it to MACH those settings become part of the generated
code.

N20 (Default Mill Post)

N30 5911
M40 GO Z1.0000 -
Mal k3

MEO X0.0000 0.0000
N70 1 70.0000 FB0.00 o

T6- FIGURE 3
The code generated is just a rapid ( GO0 ) , moving at the max velocity setting you defined for the motors in
motor tuning, from the origin to the clearance plane of Z=1. In this case, since the origin is also at the same
location of the first chain to be cut , the tool then doesa ( GO1) interpolated move at a designated feed
rate ( F60 ) into the material.
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One additional point is that in the setup>posting options, the value for the plunge clearance was set to a
zero value. So the Z moves as if it were cutting material all the way down to the piece.

Now if you were to change the Plunge Clearance setting to say a value of % the default Z clearance plane
value as depicted below, and import the DXF, different code would be generated.

RARPID PLAME 7=+1.0
AROVWE
DRk SURFACE

PLUNGE
CLEAR

ORIk SURFACE Z=0

T6- FIGURE 4

Here is the code after posting to Mach.

PLUMGE / RAPID

DO N AND THEM AT A
FEED RATE

M7O 70.5000

NEO T 0000 FEO.0D &7
T6- FIGURE 5

The code generated is just a rapid ( GO0 ) , moving at the max velocity setting you defined for the motors in
motor tuning, from the origin to the clearance plane of Z=1. In this case, since the origin is also at the same
location of the first chain to be cut, the tool then does a rapid ( GOO ) down to Z=+5 and then a ( GO1)
interpolated move / cutting at a designated feed rate ( F60 ) into the material.
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The G01 & G00 moves are shown in Mach Mill below.

CUTTING

STARTS HERE

T6- FIGURE 6

Your rapid velocity is usually much faster than when cutting. As an example, if the rapid
is 100 inches / min and the cutting feed velocity is only 1 inch / min, it would take a lot of time for the Z
axis moves and especially if they were long moves. The cutting starts / is done with a GO1 move.

Plunge Clearance - The distance ABOVE the Cut starting point where Mach can safely rapid down to
without hitting the workpiece. IF set to ZERO it turns OFF the function and mach feeds from the SafeZ
height ( Rapid Plane ) to the cut level instead of rapids.
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2.0 JOINING ENTITIES and CHAINS
LC is not a CAD program. LC is not a CAD program. LC is not a CAD program.

LC is not meant to be used as CAD program to move defined machining steps and fix poorly drawn or
created contours which are converted into chains. The user must realize that once a DXF is imported they
are dealing with further definition of machining and not primitive/ line / curve etc drawn items. You can
destroy the accuracy of your contours and the logic of project planning in manipulating machining
contours. Yes you can create all kinds of “stuff” by tricking LC. The novice user may not have the
machining expertise to realize what was done and how to restore intent.

The majority of problems encountered are just lack of a good drawing representing the machining steps.
Most “changes” can be done faster and more easily in your CAD program. If you move a chain, then you
have moved a machining step, the rapid moves will be changed, you may move the chain and not place it
correctly, cutting directions may change, etc.

LC’s importer is good, but, certainly not perfect. There are tolerances to consider and were discussed
elsewhere. Some high end programs will force you to go into their provided Cad module to fix some
simple or complex at times.

The Shapes_LCMO_HCIR will be used in the following sections. ( it’s assumed you have read the manual
and gone through the tutorials )

2.1 JOINING CHAINS

You don’t join chains. You actually move a chain and optimize the project, which in turn optimizes
“everything”.

Import, select the Mill Module, clean the DXF. Then move the triangle into the square.
Select the triangle, use the Move Chain tool, and mouse move / drag the triangle close to the origin.

=L sHAPES_LCMRO_HCIR ' MReset rigin
0 Ishift Drw
SQUARE MRem. Objects
¢ - chaingo Bscaie
- CIRCLE
i @ chaing#1
=4 TRIANGLE M=et Depth
--WZ \ Drill Sel Circles
k4 MCvil Rad Circles
WRotate
-Optimise
e R
Hten ] L] oo

T6- FIGURE 7
Use the Zoom Box tool or mouse to zoom in on the origin. Click the Optimise tool.

RIANGLE

T6- FIGURE 8
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The chain can be mouse moved and dragged again. It took two attempts to get it to the origin.
You can use information from the Entities menu to know the location of an entity as shown below.

I;l m SUYUHMKRE
- =-[ chaing#1

CIRCLE
- =-[J chain#o
= TR1ANGLE

=) Chaingz

81 Entity#0

8] Entity#1

. 48 Entity 2
Project Paockets

Agsit
Foam 3D . Turm

Offsets Foam 20

ot
>

e
Entity Type: I LINE

Startx [§ End [0.5 Centers [0 Length |1.118
Endt | 1 Certery

I a
EndZ IU Centerz Ig—
—

T6- FIGURE 9

Note also the rapids were changed. The rapid moves may no longer be satisfactory.

T6- FIGURE 10

The move tool can be used to advantage for clamp placement, moving text, etc. where the placement is not
critical. LC is not a CAD program as stated numerous times.

Create the machining operations in CAD and not LC!
2.1 JOINING ENTITIES

There may be occasions where you need to join two entities because of a tolerance issue on import.
Two joint two entities, select the entities, right click the mouse, select Join two selected primitives, and left
click the mouse. The user should practice on basic shapes to see the affects.

{4 reECTANGLE
=-IJ chaingo

®] Entity#0
[ Entity#1 ——d]
- &1 Entity#2

®] Entity#3 ===
48] Entity#d4

i crcie

O chaing1

Sroject Pockets

Text Agsist

Foam 30 . Tum
Jffsets . Foam 20

Delete Selected Items

Save Chain as ShapeFile
Load Shape File ko Screen
Remove Shapes

T6- FIGURE 11 (CONNECTED ENTITIES)
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TUTORIAL #7 — ADVANCED MACHING MOVES

This tutorial provides for advanced usage of LC. The tutorial continues to build on prior tutorials and goes
into more detail on how to use LC for advanced machining operations. Items covered are lead-in & out’s,
offsetting, adjusting leads and rapid locations, cutting direction and more. Most of the other tutorials only
dealt with accepting what LC provided, now changing will be covered. The user should be totally
comfortable with using the miscellaneous tools and menus, screen manipulation and basic operations
before doing this tutorial.

1.0 AUTOMATIC - LEAD IN & LEAD OUT

There are a number of options in LC for producing lead’s ( lead-in & lead-out ).
LC can be configured to automatically add the leads on import by checking the box and defining the lead in
size or using the 10% default value of chain size.

™ Automatically Add inside and outside Leadins.
Lead-in Size: 0.3000 units.  Tool Diameter or lead length

Qr... ™ Use 10% of Chain size..
T7 - FIGURE 2

If configured for no automatic leads, LC will not add a lead in.

T7-FIGURE 3

If the default is checked, LC will add leads after the file is cleaned with the following default settings.

I Circular ﬂ
¥ Leadin OnM

" Cutside/Right * AUk " InsidefLeft
I Climb il

T7-FIGURE 4
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There is no way to change the default setting and the lead location is based on how the
file was automatically optimized. As is, the automatic setting could be used to advantage if all or the
majority of the machining operations required the default lead type.

T7-FIGURES

The user has the option to change the location and the type of lead provided.

Changing the location of the lead is done the same the as changing the rapid location.

Click once to select the lead and then click again but hold down the mouse button and drag the lead-in
along the contour to it’s new location, clicking again at the contour to fix the location. The lead will seem
to “snap” at the mid point of the entity.

T7-FIGURE 6 T7-FIGURE 7

To change the type of lead in, simply use the Layer menu, and select one of the provided options.
Chain#o

= i crae
Chain#1

. Offsets

e . hssist
[E] Foam 20
Lead-Configuration —
Layer Tool —
C2vertione [ Leatin Sizer 0,30 Uniks
RECTANGLE —
e
¥ Laver Enabled - [ straight |
RGO ¥ Leadin oM
Cut Order # 1 © QutsidefRight " Adto & InsidefLeft
Foam Dwell 0.0 Seconds & @] —]
L
Wl4alrin Extents ), Layers | [ ik
—
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2.0 RAPIDS AND OFFSETS

Create an offset, and in this case inside and clockwise toolpath is chosen

Tool | ILEAD TENTH
I Tool Dia: 0,2000

I Inside - l

[V Clockwise toolpath

Create Offset |

Select a chain and press the offset
button, this will offset (kerf) the

(= NN - S T = T

T7 - FIGURE9

You can turn the original contour off or delete ( the layer was turned off for below ). Notice that LC
breaks one of the entities into 2 entities when a offset is created. Also note the cutting order of the entities.
LC leaves the original entity broken two. If you Zoom way in you will see the arrow which indicates
direction.

I- CIRCLE
-1l Offset2
EE u Ehaln#Z
i{ol Entity#0
@] Entity#1 —
i (W) Entity#2
- {m Entity#3
- {m Entity#4
Toject fosats
E e = IR B P

T7 - FIGURE 10 (ZOOMED IN VIEW)

You have a choice between CW (figure 9 ) and CCW ( figure 10 ) pathing. Note that clicking on the
appropriate entity / first in the chain to be cut and zooming in the pointer shows the cut direction.

T7-FIGURE 11 T7-FIGURE 12
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LC optimized the rapids on import, and seems to always default the rapid move to the most positive entity (
note that in this file there was a circle so the finished Z move should end as close to the next machining
operation as possible. Also note the it’s in the middle of the entity. You do not want the Z to penetrate at a

corner as the offset would be cut wrong. G41 and G42 are based the controller looking ahead to the next move to define if it
will be a CW or CCW move. Cutter radius compensation is being use and as such, by rules of cutting comp, implementation of

compensation should occur after the Z move.

The reader should consult the many books on CNC programming to understand radius compensation
relative to leadins, proper Ccode sequencing etc.

Lets add a cutting depth to the offset using the same Ttoollused for the offset.

1l M clean
MReset Qrigin
M hift Drs
MRerm. Objects
Mscals
M rove Chain
Off
= M set Depth
= Dl el Circle:
_T M Crill Rad Circle
=] WRotate
=
.—c .Optimise
.
= [ Leads off
Yo
| WRem, Paints
Pr
= __ Relaver
H a
—Layer — Tool i —(Cut 573
ey e e Rapid Height B
I Offset I
L?AD TENTH I F.apid Height: 1.0000 units
¥ Layer Enatled Toal ISplndIe SPeed rlunge Feet:llll Cut Start
i 7 100 RPM 40,00 units)rir
Letyer Lz Seiimes | [ Cut Start: 0.0000 nits
Per Pass FeedRate
Cuk Order Cut Depth
Tt Order # 3 | 0.1000 uriits | 40,00 units/rmir
Tool Number I CutDepth:-0,2000 units ]
I Foam Dwell: 0.0 Seconds I Tool Mumber: 1 Send ko Al layers St Layer | Set All

T7-FIGURE 13

You can simulate the cutting of the offset in plan or isometric viewing (Alt + S ).
The dot and the cone are the tool. There is no setting which will slow the simulation down.

T7-FIGURE 14
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Optionally you can post the file to MACH for a better simulation and walk thru each of the steps relating
the code to what is displayed. | have made a few comments in red. Here is the posted code:

N10 (File Name = LEAD on Thursday, August 13, 2009)

N20 (Default Mill Post)

N30 G91.1

N40 M5 M9

N50 M6 T1(TOOL Change LEAD TENTH)

N60 G43 H1

N70 GO Z1.0000 RAPID RAPID MOVE FROM ORIGIN TO CLEAR PLANE / Z RAPID PLANE

N80 M3 S100

N90 X2.4000 Y1.5000 MOVE FROM ORIGIN TO WHERE THE TOOL WILL FEED INTO THE MATERIAL.

N100 G1 Z-0.1000 F40.00 THE Z AXIS MOVE INTO THE MATERIIL AT A FEED RATE FOR THE FIRST CONTOUR
N110 Y1.1000

N120 X1.1000

N130 Y1.9000

N140 X2.4000 Y1.9000

N150 X2.4000 Y1.5000

N160 GO Z1.0000 RAPID MOVE BACK TO THE CLEAR PLANE , YOU COULD ADD A DWELL IF SO DESIRED TO
ALLOW FOR ADDITIONAL COOLANT TO FLUSH THE TOOL OR MATERIAL IF SO DESIRED

N170 G1 Z-0.2000 THE Z AXIS MOVE INTO THE MATERIAL AT A FEED RATE FOR THE SECOND CONTOUR PASS
N180 Y1.1000

N190 X1.1000

N200 Y1.9000

N210 X2.4000 Y1.9000

N220 X2.4000 Y1.5000

N230 GO Z1.0000 THE Z RETRACTS TO THE CLEAR PLANE, NOTE: SINCE ONLY THE RECTANGLE OFFSET WAS
DIPSLAYED / ENABLED AT POSTING LC CONSIDERS THE MACHINING OPERATION COMPLETE.

YOU WOULD NEED TO ADD ADDITIONAL CODING TO RETURN TO THE ORIGIN IF SO DESIRED.

N240 M5

N250 M30

Leads can also be added globally for the layer and chain using the following menus.

Layer——————————— Tool _
Layer Mame Contained by chain # I 1}
I Offset Entities in Chain I 5
¥ Layer Enabled —
X Tc Order in Layer I il
Laier | eadin Settinﬁs —_—
Closed Chain [
Cut Order
ok Order # 3 Type |11 | eadln Setting
Foam Dwell: 0.0 Seconds Tab
H ‘ 4 ‘ 13 ‘ ] \ Project § Extents lLayels ( },Chains 4 Entities f

T7-FIGURE 16
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2.1 CHANGING THE RAPID TO A DIFFERENT LOCATION

The rapid to a point on a contour can be changed.

If the rapid cutting point is changed you may not be able to ooops your way back to the beginning.
It is suggested you save your work as a .LCAM file often and clean after any changes.

Below is an example of moving the cutting start point to say the corner which should be avoided!
Rapids should be changed for a reason and with understanding of how it may affect the machining
operation.

T7-FIGURE 15

To change the rapid you just place the mouse over the cut direction indicator, click on it and continue
holding down the mouse button while you drag it along the contour. Click on the location you wish to have
the Z feed downward. Remember to clean and optimize.

PLACE MOUSE POINTER OVER
HE
DRAG THE POINT TO
ANOTHER LOCATION

T7-FIGURE 16

If your happy with the new location, clean and optimize. Notice that LC created another
Entity / split the entity into two parts.

éﬁ Offset

-3 Chaingz

3 Enl:il::r#l] ENTITY IS SLIP
-iB4 Entity#1 IHN TWO
4| Entity#2

- Entity#3
b Entity#4
Entity#5

T7-FIGURE 17
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Note that LC will leave the original entity in two parts.

0 ENTITIES

T7-FIGURE 18

The remove objects tool will delete the highlighted entity and LC provides a rapid to maintain the pathing.

] | [F Origin
I shift Driw

| [ Oh]’a[ts
W5l

W Mave Chain
Mzek Depth
Dril Sel Circles
Mol Rad Circles
MRotate
.Optlmlse
WLeads Off
Mrem. Points
Relaver

T7-FIGURE 19

To modify the chain, delete one of the entities, and then use the join entity command if you want only one
entity as shown below.

Tio etz Fintves

Save Chan & Shapefie
Load Shepe Fls b Sereen

Saie Chan s Shapefil
Load hape Fle o Sereen

Renoie Teges Remove Shepes

T7-FIGURE 20

Note, although there are many options which seem to be available when using the tools, you are
manipulating machining paths. LC is not a CAD program. You should always check or simulate posted
code. Randomly modifying the pathing for no particular reason is senseless. KISS!
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2.2 ADDING LEADS

Lets quickly add a lead and change its location since its very similar to changing the rapid location.
The offset chain is selected and a lead is manually added.

| LeadIn Size: 0,30 Units
—

[ Circular |

[V Leadin oy
—

€ outsidefRight & Adto € Insidejleft
—

I~ Climb pill 0000 Lrits

o
T7-FIGURE 21

Changing the location of the lead is done the same the as changing the rapid location.

Click once to select the lead and then click again but hold down the mouse button and drag the lead-in
along the contour to it’s new location, clicking again at the contour to fix the location. The lead will seem
to “snap” at the mid point of the entity.

CLICK NEAR LEAD
IN

CLICK ON THE CONTOUR
LOCATION WHERE YOU
ANT IT

T7-FIGURE 22
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2.3 LEAD’S GENERAL

LC only allows one lead in / lead out per machining operation. Leads are only created at the layer and chain
level.

T7-FIGURE 23

If you click the leads off or optimize LC may cancel any lead you created.

Wscal=

Wrove Chain
Wsct Depth
ovill Sel Circles
MCyill Rad Circles
Mirotate
.Optimise

| eads Off
MR, Points

Relavar

T7-FIGURE 24

You can add the leads back or select a different type if you wish via the layers menu.

Lead-Configuration x|

Project lm . I LeadIn Size: 0,30 Units
Ten ] 0
Foam 20 _.m I Straight j
IV Leadin ON
Layet —————————
Layer Name " OutsidefRight * autn " Inside/Left
Offset o000 e
v units
¥ Layer Enabled R climb bl
Layer Leadin Settings | W
Cut Order
[Cworder s —TJ0.1000 units | [40.00 unicsfmir I DR
Cut Order # 3 Tool Mumber CutDepthi-01000 units
IFmam Dwel: 0.0 Seconds IToD\ Mumber: € Send to Al layers Set Layer I Set 4l Layers

T7-FIGURE 25
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2.4 EXAMPLE OF LEADS
The minimum lead in size should be roughly equal to 2X the cutter diameter.

Lead-Configuration

Lead-Configuration |

| LeadIn Size: 0,30 Units

I LeadIn Size: 0.30 Units

I Straight = [ strsight =]
= V' Leadin ON § ¥ Leadin oW
B " Qutside/Right  Auko ' InsideLeft || * outsidefright  auto " Inside/Left
I climb Mill :e I Clmbs il

Straight , inside left, climb mill Straight , inside right, climb mill
T7-FIGURE 26

Lead-Configuration x|

]

| LeadIn Size: 0.30 Units

| lines 45 Degres j ILeadIn Size: 0,30 Units
= ¥ Leadin om [ lines 45 Degree |
- HName ¥ Leadin ON
an © utsidefRight ¢ Auta & Inside/Left = i
E » & outsidejRight  C Auto € InsidefLeft
- ¥ Climbs il Spinc E
B ORA ¥ clib Mill
" Fer
o 0.1(

nnnnnnnnn - 3

Lines 45 deg , inside left, climb mill “Lines 45 deg , inside right, climb mill
T7-FIGURE 27

Lead-Configuration x|

Lead-Configuration x|

| LearIn Size: 0.30 Lnits [ Leadn size: 0.30 Lnts

El

I Circular

| E

" Outside/Right

MTH

‘ee

Circular , inside left, climb mill

¥ Leadin oM
T huto

[ Climb il

' Inside/Left

[ Cireular
[ IV Leadin oM |
& Outside/Right " Auko " InsidefLeft
¥ Climb il

T7-FIGURE 28
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25CLIMB & CONVENTIONAL MILLING

The difference between climb and conventional milling is how the cutter is turning / cutting relative to the
material feed direction. Climb milling ( down milling ) is best for finishing cuts and pulls the cutter into the
work. Conventional milling (up milling ) will push in the opposite direction. Chip formation and tool
loading is different between the two. You should avoid cutting with the full diameter of the cutter ( 60%
may be a good value to use ) and use light cuts for a finish cuts. There are books written about how to use
end mills, do facing or slotting cuts, and elaboration on the subject is out of this manuals scope.

The following is for basic understanding of the cutting action and posted code is briefly reviewed.
Climb milling is when the tool cuts down / into the material. In climb milling the spindle is turning the

opposite direction of how the axis is moving ( figure 29 ). In conventional milling the spindle is turning in
the same direction of how the axis is moving.

AXIS ROTATION

00L / SPINDLE
IDIRECTION

T7-FIGURE 29

The figure below shows a contour machining operation in a plate using an inside left lead and climb
milling. Note that if Auto was checked LC defaults to an outside / right lead. The lead cutting movements
will be towards the contour.

Lead-Configuration

| LeadIn Size! 0,30 Units

| straight 4|
. [V Leadin on
Project
Test Aissist = QutsidefRight = auko % Inside/Left
Foam 20 . Turn
B Foan 20 V' Climb Mill
o4

. Pockets

T7-FIGURE 30
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The following shows LC posting to Mach and the gcode .

M10 (File Naree = LEAD on Monday, August 17, 2005)
H20 (Defiult Wil Post)

a0 G211
14D TS M9
N0 M6 TLTOOL Change LEAD TENTH)
M0 G473 i
N0 G0 210000
W20 WG S10] I
5975 ¥1.5000
M0 61 201000 F1.00
N110GAl

H120, £4. 00,
M130G3 10,5000 J0.0000
H140 G40

N1S0G1, X43275

N160G0 Z1 0000
M170 WS

M1E80 W30

T7-FIGURE 31
Note the comments in color relative to the Gcode.
N90 X4.3275 Y1.5000 - START LOCATION MUST BE > THAN TOOL RADIUS
N100 G1 Z-0.1000 F1.00 —Z MOVEMENT INTO MATERIAL
N110 G41 — COMP IS ALWAYS APPLIED AFTER THE Z IS AT DEPTH
N120 X4.5000
N130 G3 1-0.5000 J0.0000 - CCW CICULAR INTERPOLATION

N140 G40 — CANCEL COMPENSATION / TURNED OFF BEFORE Z RETRACT
N150 G1 X4.3275
N160 GO Z1.0000 - RAPID TO SAFE Z

Note that if you didn’t select climb mill for the lead, line N130 would be a G2 interpolation.

2.6 OFFSET - CUT DIRECTION

The direction of material feed (axis movement ) will be determined based on which type of milling is
selected. The climb milling check box acts a switch. Note that you should and can verify the cut direction
by relating to the what is selected to the machining order ( entity listing ). You can’t change the machining
order of entities in the chain. Select a different type of milling to change the direction / cutting order.

2.7 MULTIPLE OFFSETS

You can use the offset menu to create offsets from offsets. Using the layer menu, each offset can be
have different leads, cut depths, etc. allowing you to step down or up / in or out to create a machined
surface. This would be done via proper selection of the layer and using the correct cut settings. Of course
the type of end mill is important. Below is a stepped milling operation. Note, that the order of machining
which will influence the rapid moves between machining of the offsets. See figure’s below.
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@3 chaing1

=& offsetz

- =L chaingz

=4 offsets
- chain#3

Project Pockets
. Assist

T7-FIGURE 32

A good example of multiple offsets is creating a roughing cut and them a finish cut for a circular contour.
The Offset Menu does not provide for a finish allowance. You can however, specify a larger diameter than
the actual tool diameter by an amount which would leave material to be removed in a finish cut.

You can create two offsets and post such that it will be done in a continuous operation, or, post the rough to
MACH, measure the machined diameter, tweak the offset for the finish pass. All depends on how the user
wants to use LC along with Mach Mill.

2.8 POCKETS AND POCKET CUT DIRECTION

There are some bugs associated with Pockets. The following will make you aware of them.
Shown below are two contours which were pocketed. Note the red arrow pointing to a rapid which will cut
through the piece.

ETE—— =]

E--Efsetz
- = chaingz
=B croe
- = chain#1
= Pocket

o Chaing4

= chaings

‘ Project | i Pockets

Tenut | Azsizh I

T7-FIGURE 33

You will need manual go to the associated layer and provide a rapid height value as show below.
This is true even if the contour of the rectangle is not enabled.
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- u
ﬁ RECTANGLE

& chaingo
Pocket2
Chaing3

=)
=)
=8

3 chainga
sEp=
Project Pockets
Assist
Foam 30 . Tun
Dffsets . Foam 20

Tool T Cut
ame eme Rapid Height .
Pocket2 ket 050
I IP_DE Rapid Height; 10000 units
IV Layer Enabled Togl | SPindleSPeed  Plunge Feed ey —
Layer Leadin Settings 100 RPM | 1.00 unitsfmin e —
Per Pass FeedRate
Cub Order Cuk Depth
Cut Order # 2 0.1000 urits I 1,00 unitsmin ro——
Tool Mumber CutDepth:0.0000 units [}

T7 - FIGURE 34

Another option would be to Clean, Optimize and Relayer. Note the rapids are redone, but, as defined before
the relayer will destroy any naming / logic you may have assigned to your project prior to importing it.

s
=L LEaD -~ MReset origin
- msioEz W shit Drw

: u Chains#3 MRrem. Objects

3 chaingz Mscale
: E Chain#s Mrove Chain
= oursioe M52t Depth
E Chain#0 ol sel Circles
- Chaing#1 Mrril Rad Circles

MiRotate
W Cptimise

! Project | i Pockets WLeads Off

Teut | Agzigt MRem, Paoints

. Foam 30 . Turm

Relayer

T7-FIGURE 35

The Spiral pocket seems to be broken in the sense that selection of CW / CCW or Right / Left

will have no effect on the path cutting direction. The in-out or out-in will create a lead appropriately.
The pathing will always be created such that the direction is CW and machining is thus_conventional
milling.

T7-FIGURE 36
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2.8.1 RECTANGULAR POCKETS

You have two choices for a rectangular pocket:

1. Spiral — which defaults or only provides a CW pathing ( conventional milling ) as shown in Figure 37.
There is no easy work around to get climb milling. If conventional milling is not a concern
as compared to climb milling then use it. An option to provide a continuous spiral type of
cutting which climb mills, would be to use one of the Wizards in Mach, as shown in

Figure 38 for path comparison.

T7-FIGURE 37 T7-FIGURE 38

The user may chose to change the cutting direction of the finishing cut ( offset ) using the lead menu if
climb milling is desired. For the finish pathing.

RECTANGLE

CIRCLE

“l| Pocketz

- chaing2

= B offsetz
- chaings

fes
Lead-Configuration x
o 2 =
Pockets Offsets I
I LeadIn Size: 0,00 Units —
Layer n |
Layer Name I Straight ﬂ
Offset2 I o
v Leadin ON ALl
¥ Layer Enabled
Layer Leadin Settings " outside/Right & Auto " InsidejLeft o
£t Oreler ¥ limb il
Cuk Order # 4 o
ey
6,277 ,4358,562,204,192,¢ J

T7-FIGURE 39

2. ZigZag — which defaults to providing pathing for climb milling. The tool cutting action ( if spindle turns
CW ) is climb milling. It starts in the middle of the pocket as shown in #1 and travels to #1, then proceeds
in the opposite direction as shown in #2 and travels to #2.

_ Lert =

& ZigZag

- I Zi923g: 180 Deg

Pockets Oiffsets Foam 20
B3] T | [ Tewt | ] e

- Project

T7-FIGURE 39

Frankly, the difference in clearing out the material can sometimes be only the aesthetics of the cut marks.
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2.8.2 CIRCULAR POCKETS

The same general comments in 2.8.1 for rectangular comments applies to circular pocketing.

0
RECTAMGLE
CIRCLE
- chaing1
]E Pocket2
En Chain#2 CW'
-] Entity#0
{81 Entity#1
i) Entity#2
i) Entity#3
48] Entity#4
48] Entity #5
i8] Entity #6
{8} Entity #7
i8] Entity #8
48] Entity #9
48] Entity#10 —

T7-FIGURE 40

The following shows a comparison of the wizard generated spiral pocket ( figure 42 )which allows for
climb or conventional milling if was used.

.

T7-FIGURE 41 T7-FIGURE 42

The writer highly suggests you follow what was suggested in this tutorial. Yes, you can play and waste
a lot of time paying with pocketing. There is no easy work around for the way the Pocketing menu
currently works. It is the way it is!

MANUAL REVISIONS LIST & NOT COVERED IN THE MANUAL
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REVISIONS
REV DESCRIPTION DATE
0 POSTED IN MEMBERS DOCS 8/5/09
1 SOME VERBAGE CHANGES, ADDED TUTORIAL #6 & #7 8/18/09
1 ADDED KNOWN LC BUG LISTING, POSTED 8/18/09

NOT IN THE MANUAL

ITEM DESCRIPTION

1 FOAM 2D - provides for cutting of foam ( not covered in this manual )

2 FOAM 3D - provides for cutting of foam ( not covered in this manual )
IMAGE FILE - import and generate Gcode ( not covered in this

3 manual )

4 HOW TO USE TABS ( not covered in this manual )

5 ADVANCED TEXT AND OPERATIONS ( NOT COMPLETE)

6

7

8

9
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LAZYCAM BUG AND KNOWN PROBLEMS LIST

DESCRIPTION PAGE

1 | Simulation does not work in the lathe module 9

2 | New - invokes a window for creating a new drawing border. Is it needed at all? 14
Highlighting of the all the text “Plunge Clearance 0.0000” and then backspacing will

3 | cause LC to shutdown. 15
Highlighting of the all the text “Lead-in Size 0.0000” and then backspacing will cause

4 | LC to shutdown. 16

5 | Remove Redundant Entities— (NOT FUNCTIONAL ) 17

6 | Minimize Geometry — ( NOT KNOWN ) 17

7 | Fillet Corners — (NOT FUNCTIONAL) 17

8 | The X & Y distance moves are not functional for a chain. 17

9 | Remove Circles — don’t use this command / buggy 19
The Set All Layers button can be used, but, the results may not be as expected. LC will

10 | randomly 26

27 &

11 | The G83 and G73 drill cycles do not work / will not post. 45
Pocketing - both spiral and zizag have problems in cut direction ( see Tutorial #7 for

12 | specifics) 29

13 | OverHang: - not required and not functional 31

14 | Can't to create a sub-directory under the Shapes directory and copy shape files into it 64

15 | The NEW command can be rather “flacky” at times. Delete the command? 66

16 | You may get an unrecoverable error and get kicked out LC doing it this way! 77
LATHE: LC will automatically add a move ( rapid ) from one object to the next or

17 | between operations. 89

18 | LATHE: backplotting Let’s just say that it is “buggy”. 90

19 | LATHE: There is no center cutting option for a tool. 92
LATHE: on occasion in LC when using a zero clearance it doesn’t generate a

20 | complete finish pass. 94

21 | There is no way to change a default setting in Automatic leads 106
If the rapid cutting point is changed you may not be able to ooops your way back to the

22 | beginning 110

23 | Spiral pocketing is somewhat busted ( see Tutorial #7) 118

24

25

26

27

28

29
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