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Stanford PRL Virtual Gibbs Tutorial

Introduction

The following tutorial is presented as a guided tour of the Virtual Gibbs software used
in the student machine shops for CNC machining. To help you get the feel of how to
program a CNC milling machine with the help of of Virtual Gibbs, this tutorial will
guide you through the creation of half of the casing for a tape measure. The Vellum
drawing of the tape measure case has already been prepared and should be available on
the loft computers. Some of the geometry in this drawing may not make any sense in
terms of what a tape measure looks like, but you will see in a later section of this
tutorial how this geometry helps make programming tool paths on the milling machine
easier.

It is recommended that you work through this entire tutorial as it gives a fairly detailed
description of most of the functions you will need to use in Virtual Gibbs. Later as you
become more familiar with the software, you can refer to the table of contents to review
specific functions of the software.

This tutorial has been prepared using an example part which would be best cut on the
Matsuura milling machine. As a result, many of the choices and selections made are
most appropriate for the Matsuura. This tutorial is still fully appropriate for someone
expecting to use one of the Anilam machines. Differences between the two procedures
will be highlighted whenever possible.



Operation Sequence Sketches

operations 1 & 2 - drill & ream operation 3 - pocket

operations 4 - more pocketing operation 5 & 6 - rough & finish contour

operation 7 - pocket operation 8 - pocket



Getting Started

This tutorial assumes the geometry of the part you intend to cut has already been
created in Vellum or any other appropriate CAD (Computer Aided Design) package.
You don't need to know how to use Vellum to work through this tutorial. The Vellum
drawing has already been created, but you will definitely want to learn Vellum before
trying to create your own parts. Learning Vellum is very quick and easy. A tutorial is
available in the computer loft.

Exporting your Geometry

The first step in turning your Vellum drawing into a machined part is to 'export' the
geometry information from Vellum out to Virtual Gibbs. Before doing so, there are a
few things you should check to insure a succesful and accurate transfer of information.

* There should be no grouped geometry in your Vellum drawing,.

* It is good practice to divide your Vellum drawing up into different layers
according to how you expect the part to be machined. This will become clear
later in the tutorial.

* You should probably eliminate the construction lines in your drawing. Leaving
them in will cause Virtual Gibbs to automatically adjust its working area to
include the construction lines, which will often leave your part looking tiny on
the screen.

* Make sure all lines are properly connected. Small gaps in a series of line
segments will cause Virtual Gibbs not to perform certain operations. You can
check the connections by zooming in on the union of each line set. Connections
between arcs and lines, and between two arcs are particularily prone to error.

Having checked these points, you're ready to export.



Export Options

The Export command is found under the File menu. When you select this command, an

Export window will appear like the one below. Select the DXF option. In some cases

you may want to use the IGES export option, particularily if you are using 3D functions

in Virtual Gibbs. (IGES translation also works well for ellipses and splines.) For this

tutorial, and most parts you will create, use the DXF option.

If you check the Only Selected box, only the geometry you have selected with the

mouse tool will be exported when you click OK. In general, you should make sure this

is not checked, but occasionally you may have a very complicated drawing and you

wish to export only a small portion. This feature will allow you to do so.
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After OKing the previous window, you will be prompted to save the file with a .dxf
extension. If you have exported a number of times, be careful not to overwrite any files
you want to keep.

The following menu will appear next on your screen. This box affects only lines that
have been created with non-default thicknesses - which you should avoid for Vellum
drawings meant for CNCing. Leave the box unchecked and hit the OK button.

tape_measure
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Importing into Virtual Gibbs

Once you have exported your geometry as a .DXEF file, you are ready to launch Virtual
Gibbs and import the geometry.

When you launch Virtual Gibbs, the program icon will appear in the center of the
screen. Under the File menu, choose New. A dialog box will then ask you to name and
save your new file. Your file will automatically be named filename.VNC. It's best to
choose a name less than eight characters. Under the File menu once again, choose
Import. The following dialog box will appear. From here you may open previously
created ncCAD files, DXF, IGES or Point List (text) files by clicking the appropriate
button. Find the tape.DXF file in U:\Gibbs Tutorial and open it.

5 Gibbs Tutorial *
[ ] tape_measure.duf <#| = Hey get off me!
Eject |
Desktop
-k
l Open Il
i Cancel |
& IGES 4 Point List
4 DHF » NcCAD

The file import options window will appear next. The check boxes should appear as
below. If you have geometry that is not connected when it imports, try clicking the Set
Connect Range. All lines within the distance you set will be joined. You can also change
the plane into which your geometry is imported by changing the Preferred Plane. For
now, make sure your dialog box appears as below and click Process.



DHF Import —Trim Prefs

—Features ‘u‘* H'? UE:
_ 4 Trim

& Points 4 Connect

¥ Lines 4l Set Connect Range

& Circles |

J& Conic Arcs ¥ Preferred Plane:

& Curves & HY HZ 5 Ye

4 Invisible I 2nd Pass (no pref.)
—brouping

4l Combine || workplanes
& 1 level/layer per WG
4 1 workplane per WG

21 ANl features in CS1 Cancel
I Preserve HUD

Process

Next you will see a window indicating the progress of the import process. The number
of points, lines, curves and circles are reported as they are read in.

Translating: I
Connecting:|
43 Points 1 Circles
12 Lines 0 Currves

cmd-. to cancel.

Provided there are no glitches, you should see the geometry of the part when the import
process is complete. Check each workgroup to make sure the drawing is complete.

Overview of Virtual Gibbs Menus



This section is intended to help you find your way around Virtual Gibbs. When the tape
measure drawing is imported, your screen should look like the one below. Virtual
Gibbs can be navigated both through the menus at the top of the screen , and the menu
bar to the right of the screen. You can zoom in on your geometry simply by depressing
the mouse button and boxing the area you wish to zoom in on.

B = [l (@l Wow ety Prédddies Holg (Bni@ledh Te B2:10 PR I

The menu to the right appears in the
upper right hand corner of your screen.
You have seven options.
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Document Control Button

Geometry Creation Button

o

Tool Creation Button |

Machining Operations Button |§

View Control Button

Cut Part Rendering Button

Post Processing Button

You can enable the balloons under the Help menu and run the mouse over any button
and a description of the button will appear. The help balloons are very thorough and
can be used anytime you want more info about specific functions.
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Setting Up a Part

Click on the Document Control Button.

s

The following menu will appear :

Untrtied

Machine Type 3 Axis Dertical Mill - Open |
—Material New |
Family STRINLESS STEEL - Save |
Alloy Group ASTM A296 Save As |
Hardness 273 to 325 Save Copy |
AlloYS | Cefault Allay ir Close |

# inch

5 | ¢
+ 4 M

¥
3 Axis Verticai Mill

J& Tl Change Pos
4 |0
Y |0

Clearance Plane

2|1—|

From this box you can create new files and open old files, specify the machine type and
stock material. You can also specify dimensions in inches or millimeters.

In the bottom half of the box you can specify the stock size. Changing the stock size will
only change the appearance of your part on the screen, but will not affect any
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machining operations. Careful attention to the stock sizes will make the cut render
views much more realistic and help you identify potential problems.

The Z Clearance Plane is very important. This value indicates where the tool will rapid
to immediately after a tool change. If this value is not set properly, there is potential for
crashing the tool into your part or fixturing.Set this value to atleast 1.0 inch.

The TI Change Position is used for CNC machines that do not have automatic tool
changers. The tool will move to the location specified for all tool changes.

Make sure your dialog box looks like the one above and close the box by double
clicking the square in the upper left hand corner.

o i

Checking Workgroups

Click on the Geometry Creation Button.

=

You should see the following menu :

P

This menu presents you with all the CAD options for Virtual Gibbs. This tutorial does
not cover geometry creation in Gibbs. If you are interested in learning how to draw
your parts in Virtual Gibbs, find the Virtual Gibbs Tutorial that ships with the software
and go through the Mill Tutorial in chapter 9. In our experience, Vellum is much easier
to use than Virtual Gibbs for CAD drawings.

Click the W1 button in the upper right corner of this box. You will see the following
dialog box :
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W

Workgroup
: wWorkgroup
: EF Layer "OUTERPREOFILE®
: DEF Lager INMERFPROFILE'
: #F Layer ‘DRILLEDHOLES®
: DEF Layer "TOPBOSSES!
: ¥F Layer 'TAPESTORCUTOUT®
T:DAF Layer "S% ITCHCUTOUT®
Mew Horlogroun

o>

o

This is a list of the workgroups present. By clicking the eye on the left side, you can
make visible or hide the various layers. The highlighted workgroup is the active layer.
You will only be able to perform machining operations on active layer geometry.

Viewing Your Part

Click on the View Control Button.

Turn on the Balloons under the Help menu to discover the function of each of these
buttons. Play with the various views available.
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Creating a Tool List

A tool set consisting of end mills, drills, reamers - and any of the tools you want to
machine your part needs to be defined before you can continue. Click on the Tool List

Button.
N

.{Lj_

5

o

Double click on the first tile position as
shown to the left. This will bring up a tool
menu like the one shown below.

A R AR
i

The first tool we will use to machine the tape measure case is a 0.120" drill, to drill out
the bosses of the case. A drill slightly smaller than 0.125" is being used so the hole can
be precisely reamed in a later operation.

The boxes in the picture above are all numbered. As the tools are defined, a tool icon
will appear in the box, and the number associated with that box corresponds to the tool
position on the Matsuura tool changer. If you are working on one of the Anilam milling
machines, that number is really just a label that is associated with that tool. You will
need to remember which number corresponds with which tool. The Anilams will
prompt you by number for the tool when it is needed in a particular milling sequence.

Click on the Drill icon as shown below, and change the diameter to 0.120" as shown.
Make sure the Tool Material is HSS (High Speed Steel). Most tools in the Stanford shop
are made of high speed steel, however, if you are using carbide or a special coated tool,
choose the material type from the pull down menu. This is not where you enter the type
of material you are machining.

15



— Tool #1

Al i | == (.

rEr fEr1 bEM Shell

= [ R e

Face  Fly Cut Key Cut  Thd Cut

ﬁ T| @] L
Dri cn%[:- Sp%[ﬁl E:; — )< >/

EBore  Tap  R.Tap  GSpot # Flutes

0 & 2

Eeamer L. Sink

T

Tool Material HSS fl

Tl Len Dff# |I % CW
CRC Dffset# ||| <« CCW

Comment | |

Make sure the spindle is spinning in the proper direction (CW - clockwise). It is
important to always check the direction - Virtual Gibbs will open with whatever
defaults the previous user has left!

The Included Tip Angle refers to the included angle of the point of the drill. It is
entered as 120 above, and this is correct for most drills.

The # Flutes box is where you specify how many cutting edges your tool has. Most
drills have two, while many end mills have 2, 4, 6 or sometimes as many as 8. In
general, a greater number of flutes reduces the chip load - how much material each
flute will need to cut. In general, two flutes are good for plastic and aluminum, and four
or more are useful while machining steel.

The TI Len Off# is set by Virtual Gibbs, and CRC Offset# should be set to match the
TI Len Off#.
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When you are finished, your tool list should look like the one below :

P

0.120" drill bit

o]

o
F=d
[

2]

0.125" reamer

o
2
on

e
==

0.250" finish end mill (fEM)

=
a1
ol
]

0.1875" finish end mill (fEM)

B
==

o
juu}
o0

i
==

o
f=d
on

0.125" finish end mill (fEM)

\

When you define the end mills, the only information you will need to enter is the
diameter of the tool. Keep in mind that many of the tools in the Stanford shop are
reground and are not the exact size specified on the shank.

Once you have finished defining your tool set, you can begin machining. Close the last
tool dialog box. You can review the tool specifications by using the Tool List Summary
in the menu under the file name. The list should look like the one below.

= Tool List Summary |
= Isez Biam  CHad CEC® Len® Spin Length Flem  Tip®  Shank  Draft® ®fitz Hird

| Dl oz | 1 Y 1.0 110 1200 o002 0.0 2 HES

2 B anir 0.12s =2 2 C¥ 1.0 1.0 1200 00128 0.0 2 HES

= e 035 0.25 =1 & " | 1.0 1.0 1200 025 0.0 2 HES

& FEFM 01873 (nin] =} 4 Cw 1.0 1.0 18200 D187 04 F HE=S

5 fEr 0.125 0.0 = =] Ly 10 1.0 1800 0125 o0 z HES

o= L o
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Machining the Parts

Click on the Machining Button.

=

Three menus will appear. Your screen should look like the screen below. The Process
List is displayed in the bottom left-hand corner of the screen. The Operations List
appears in the right-hand corner, and the Machining Palette is along the bottom.

" = llig (@l Paw ety Prodddies doly 0l Tur 5:F M _I

Operations List

Machining Palette

The Maching Palette contains four Function Tiles. The available functions are Drilling,
Contouring, Roughing (pocketing) and Thread milling. Process Tiles are created by
dragging a Tool Tile and a Function Tile to a process list location. Operation Tiles are
automatically created from Process Tiles when a cut shape is selected, and the Do It or
Redo It button is depressed. That may or may not make sense, so let's step through the
machining process, and the process will hopeful become clear.
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Pocketing

Contouring

\ / Threading

Drilli Lay |
Il |ng \ ++++++ I’:; I__,— (ﬁ 11

Sort Ops

Drilling Holes (Operation 1 & 2)

Our first procedure is to drill holes. If you were actually going to make this part, you
should define a center drill and center drill all of the holes first. Since the purpose of this
tutorial is to teach Virtual Gibbs, not how to drill, we'll skip the center drill operation.

We are going to define the two drilling processes before we define the operations. By
doing this, the two drilling processes will always be linked as a package of operations.

Drag the icon of the 0.12" drill bit from
the Tool Palette down to the first spot in 5
the Process List.

b
T[1]
I+
Next drag the drill function tile from the e \
Machining Palette and drop it on top of o
the first spot on the Process List. (This is
the same tile onto which you just sl Fgmll Ne

dropped the drill bit icon.)
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The following menu will appear, asking you to define the machining process. Enter the
values as they appear below :

— Process #1 Drilling

Entry/Exit Cycle: (j
& FI-RO i 0.1 1
w FI-FO [0.12 o ﬂfﬁ -0.63

< Tap
< Rigid Tap o | /’M -0.66464
< Peck, Full Dut )

«p Retractto 2 1
4 Retract to 2 1

Material |
pwen [
Clearance IF RPM ooo
Peck 0,06 Feed [10
Retract |— g Flood

-y Peck, Chip Breaker

2l Positive Approach

If you are ever unsure of what the values in a dialog box refer too, turn on the balloon
help. Find the boxes discussed below using the balloon help.

O . ¥ 2 S
012 e ilj [0.63
IF e

Cepth of the hole measured to the tip
k of the tool. Typing in a value will
e autornatically caleulate and display
the corresponding spot dia.s and full
dia. depth.

- —

The Entry/Exit Cycle refers to how the tool enters and leaves the part. For most
machining operations you want to feed into the part as you are cutting, and rapid out
since you're not cutting. In this operation we are drilling a small hole in plastic. If we
were to drill the full depth of the hole, we might run the risk of melting the plastic due
to the heat generated, and ruin the hole. Gibbs allows you to "peck" the hole, meaning

20



that a fraction of the full hole depth is drilled, and then the drill is retracted for a
moment, allowing the tool and material to cool. Here a full retract has been chosen to
allow maximum cooling, but if you were drilling steel, you might choose a Chip
Breaker cycle, which would cause the drill to retract only a slight amount from the last
surface to break the chip and clear the hole. The depth drilled on each peck is specified
in the Peck box. The Clearance box determines how far the drill is retracted before the
next peck.

Clearance planes are Z positions to which the tool is raised between drilled hole
positions. Gibbs uses multiple clearance planes for efficient machining in a production
environment. We only have to ensure that the clearance planes are always positive and
that they are high enough to clear any clamps or fixtures with which we will be holding
the part. Set the Operation Clearance Plane to 1.0 inch, and the Exit Clearance Plane to
0.1 inches.

Since we want a full depth of 0.63 inches, set the finished depth to this value. Gibbs will
then calculate the sharp tip depth (the depth of the hole from drill tip to surface) and
the spot diameter (the diameter of the hole left at the surface).

The drill surface Z box refers to the top surface of the part to be drilled. You might, in
theory, want to mess around with this if you were machining a stepped part, but in
general, program all of your cuts from a global Z reference, and don't change it. Later
you will see an application where you might want to change this value.

Make sure the Flood coolant is turned off, and set the RPM to 6000. This is the fastest
spindle speed of the Mastuura. On the Anilam Crusader machines, the spindle speed is
controlled by the user, so the RPM is not important.

s
Close the box and drag the reamer icon T
to the second tile of the process list. L by
Drag the drilling icon to the second tile .
of the process list as well, and the 2 T+
process list should now look like the gttt
picture to the right. :

The numbers in the boxes (1 and 2) indicate the number of the tool to be used. The
machining icon appears below the tool number - in this case the drilling icon.

Every time you choose a process, a dialog box will appear asking you to define what

you will do with the tool. Make the finish Z depth of the reamer a few thousands
shallower than the drilled hole so there is no chance the reamer will touch the bottom of
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the hole. A depth of 0.625" should be fine. Virtual Gibbs automatically assumes that the
entry/exit cycle for a reamer is feed in/feed out, which is correct. Reamers should
always turn very slowly, so turn the RPM down to 300.

— Process #2 Drilling
Entry/Exit Cycle: lj
1 | | .
& FI-RO ! 0.1 1
4 FI-FD
< Tap
& Rigid Tap 0 o625 |

<« Peck, Full Dut

.y Peck, Chip Breaker & Retract to 2 1

- Retract to 2 1

Material |
2l Positive Approach Dwell Iﬂ—
Clearance | RPM 300
Peck | Feed I”]—
Retract [ g Flood

Make sure the active layer contains the holes we want to drill. You can check this by
depressing the Geometry Creation Button and checking the workgroups like we did
earlier. Make sure the 'DRILLEDHOLES!' layer is highlighted.

Workgroup
: Warkgroup
: ®F Layer 'OUTERFROFILE’
: D#F Lager 'INMERFPREOFILE’
: ¥F Layer 'DRILLEDHOLES'
: D¥F Layer 'TOPBOSSES'
: D®F Lager 'TAPESTOPCUTOUT!
T:DsF Layer "ShITCHCUTOUT!

i Ed D)

Mew Warlogroun
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Choose each of the four holes in the center of the bosses by holding the shift key down
as you select each of the holes with the mouse.

When one of the two processes we have defined is highlighted, we will be able to press

the Do It button on the Machine Process pallette.
- ﬁ Do It
Sont Ops

Notice that both the drilling and reaming processes have been completed and moved to
the Operations Pallette. Because we defined both of these proceses together before
performing a machining operation, they are linked as a kind of a "drilling package."
Although they appear as two seperate operations, if you delete one, both operations
will be deleted. This defining of processes can be very useful for drilling if you need to
center drill, drill, and ream a series of holes. If you are performing different operations
on the same geometry, this method will save you time and help guard against changing
one operation without considering it's effects on the other operations. (For example, you
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wouldn't want to ream hole before drilling it!) This grouping of operations is not
limited to drilling, as you will see later in this tutorial.

The screen should look like the following :

i = lllg (@l Paow Aty Prsdddiss Holg (i@l Wod d&: XY PR I

Notice the toolpaths that are drawn on the screen. Orange lines, both dashed and solid,
represent the operation toolpath. Dashed orange lines signify rapid moves within the
toolpath, while solid orange lines signify feed moves. The gray lines represent inter-
operational moves and approach/retract moves. Again, rapid moves are dashed and
feed moves are solid lines.
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Pocketing (Roughing) (Operations 3 & 4)

The tape measure case we are making has four bosses which protrude 1/8" from the top
surface of the part. (Refer to the Operation Sequence Sketches in the front) If you look at
the drawing on your screen, you'll notice a third outline outside the tape measure body.
We are going to pocket inside this shape, down to a depth of .125", leaving behind the
bosses. This will machine the top surface of the edge of the case, leaving .125" bosses
protruding. This is also an example of how you may need to construct geometry that
isn't part of your design, but is necessary to facilitate the machining of our tape measure
case.

Remove the processes we have just completed by dragging them to the trash can.

Drag the 0.25" fEM to the first position in the Process List. Select the Pocketing or
Roughing process and drag it to the same position.

The following menu will appear. Once again, turn on the balloon help and check out
the various information on the roughing dialog box. Make sure you turn off CRC
(cutter radius compensation), and set the finish depth to 0.125".

Notice that we could define a certain amount of stock to be left on the pocket and island
walls by entering an amount in the boxes. This is useful if you want to hog out material
and leave some stock on the walls to take off with a finishing pass at the end. A
finishing pass is almost always a good idea because it greatly improves surface finish
and machined accuracy.

The box should look like the one below.

25



— Process #1 Roughing

% Pocketing
«» Face Milling

Material

Speed: RPM |3l]l]l]
Entry Feed |l 0

Contour Feed |2I] Actual 2 step 0.125

Cut Width IEI.'I 25 Passes: |

M Entry/Exit Connect

Finish Entry / Exit

90° Radius |n_25 « Square Corners < Auto Plunge
. =—————| 4 Round Corners - Plunge...
Line |EI.I_'|5 & Ramp...
Corner Break |l'] « Helix...
Pocket Stock + [0 4 Climb 4 CRC On
Island Stock + [0 @ Conventional 000
M Pattern: 1: Workgroup >

Turn off all the layers except for "TOPBOSSES" which contains the geometry we will
be machining.

Click anywhere on the outside shape. When using this pocketing function, it is only
necessary to select one feature of the contour. Because pocketing can only be performed
on completely closed shapes, you only need to indicate which shape will be pocketed.

While holding down the shift key, select each of the four bosses within the pocket. Click
on the Do It button, and watch the toolpaths that are created. If the Do It button reads
Redo It, make sure one of the first two operations in the Operations menu is not still
highlighted, otherwise you will replace these operations with the one you are about to
perform.

Your screen should look like the following :
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We've completed operation 3, let's move on to operation 4. Make only the
'INNERPROFILE' workgroup visible and the active layer. Notice that as you change
active layers, the toolpaths associated with the highlighted operation tile will appear. If
no operation tile is highlighted, all toolpaths will disappear.

Remove the processes we have just completed by dragging them to the trash can.

Select the 0.25" finish endmill once again and drag it to the first position in the Process
List. Select the Pocketing or Roughing process and drag it to the same position.
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:| Process #1 Roughing il

<% Pocketing
«» Face Milling

Material
Speed: RPM 3000

Entry Feed |1l] Desired 2 step |ﬂ.125 |

Contour Feed |2il Actual 2 step 0.125

Cut Width |[Ll]93?5 Fasses: 3

4 Entry/Exit Connect

Finish Entry / Exit

90* Radius |n‘25 o Square Corners < Auto Plunge
=———— 4 Round Corners < Plunge...
Line |[Ll]5 & Ramp...
Corner Break |I! «» Helix...
Pocket Stock + [0 & Climb 4l CRC On
Island Stock [0 @ Conventlonal . p\ood
ol Pattern: 1: Workgroup Ve

The box above should look familiar by now. Notice the changes that were made. The
design of this case calls for the internal pocket to be 0.5" deep. That's too much to cut in
one pass, so we have chosen to cut to the proper depth in three passes. If the finish Z
depth is set to -0.5" and the Desired Z Step is 0.125", Virtual Gibbs will determine how
many Passes are required to reach the requested depth. Remember that we already took
off 1/8" in the last pocketing operation, so the top surface of the material has been set to
1/8" below our zero coordinates.

Like before, click anywhere on the outside shape. While holding down the shift key,

select each of the four bosses within the pocket. Click on the Do It button, and watch
the toolpaths that are created.

Toolpath Rendering

Although we can see the generated toolpaths, it's difficult to tell if the number of passes
is correct. Click on the View Control Button and select isometric view. Click on the Cut
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Part Rendering Button. The part will no longer appear in wireframe, but instead will be
displayed in 3-D solid model. The Cut Part Rendering Palette below

(] DETE O T e
Sl —————1

also appears on the screen. This palette gives the user control over the cut part
rendering processes. Turn on the balloon help and explore the palettes functions

A part can be rendered anytime after operations have been created. The stock is always
drawn in shades of blue. Highlighted operations will render in shades of yellow, while
all other operations will render in shades of gray. Red will be displayed when non-
cutting tool surfaces or rapid moves hit the material. Your screen should look like the
screen below. Notice how we did not choose a very appropriate stock size. You can go
back and change this at any time, as the stock size affects only the rendering and not
any of the machining processes.

' = lllg (@l Paow Aty Prsdddiss Holg (i@l ol 1:%0 FF _L

29



Click on the Cut Part Rendering button again and the part will return to wireframe.
Return the piece to a top view for the next operation.
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Contouring (Operations 5 & 6)

The next step is to rough contour the outside of the tape measure. Afterwards we will
take a finish contour pass to clean up the surface. First set the active workgroup to
'OUTERPROFILE', and make the rest of the workgroups invisible. As before, choose
the tool you will use and drag it to the process palette. Make sure you have cleared the
palette of earlier processes. Always use the largest tool that you can for an operation, as
this will allow heavier cuts and reduce chatter. The 0.25" endmill will work fine for this
operation. Choose the 0.25" endmill and select the contour machining process.

e

1 T

=l I N —

: |~

2
— Process #1 Contour i|
Material l|l lj |l].l T

Speed: RPM 3000 ALz 0°
Entry Feed  [10 -0.125 71 |-0.625

Contour Feed [ Desired step  [0.125

Actual step 0.125

Entry Mope

Passes: 4
4 Line |I].l]5 i
_ & Entry/Exit Connect
90° Radius [0.25 4y Square corners
& 90° Line | 4 Round corners

Exit Mouve Corner Break |I]
4 90° Radius |l].25 Stock + |I].l]l]5
& 90° Line | 2 Flood |

.l Pattern: 1: IJJurkgruup ey
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The above box should be familiar to you by now. Enter the information shown above.
Notice we are machining to a depth of 0.625" in four passes, and that the Entry/Exit
Connect is on as well.

Making multiple cuts to achieve a specific depth will leave a mark on the part at each
elevation. So that these marks don't show up on the part, we are going to leave 0.005" of
extra stock on the part, and then make one more cut at full depth to remove this 0.005"
along with the marks. Since these two processes are associated, we will do them
together. Drag the 0.25" endmill to the second tile in the Process List and drag the
Contour Machining tile on top. Your process list should look like the one below :

Pa

g TE

=

o TLE

(-

=

The following dialog box appears. Notice we are now cutting one pass at 0.625" depth,
with no stock left on.

— Process #2 Contour I
N D
Material
speed: RPM  [3000 A 0°
Entry Feed [10 [-0.125 1 |-0.625

Contour Feed |2l] Desired step |l].5

Actual step 0.5

Entry Mope

Passes: 1
& Line [0.05

I Entry/Exit Connect
90° Radius |l].25 & Square corners

90°Line [ 4 Round corners

Exit Mope Corner Break Iﬂ—

4 90° Radius [0.25 Stock = o
Line 005 4l CRC On

& 90°Line | g Flood |

ol Pattern: 1: Lllurkgruup -
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Click anywhere on the outside of the shape and the picture below will appear. We need
to specity which side of the profile we want to contour and the direction of the cutter.
Choose the outside contour and clockwise travel as shown below. Remember that
choosing a cutter direction specifies climb or conventional cutting.

Click on Do It and the tool paths appear. Since it is difficult to be sure the finishing pass
is correct, let's go to the Rendering mode again. But before we do, let's specify a stock
size that will allow us to better see the tool paths. Click on the Document Button and
type in the values below.
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3 Anis Uertical Mill ﬂ

+H |3 |+E I“—| J& Tl Change Pos

-H [-0.25 | % [0
_ Y |0
+¥ [3 i ' —
—_— = -2 |-0.745
-¥ [-0.25 Clearance Plane

2|1—|

Comment | |

Now change the view to isometric and click on the Cut Rendering Button. You may
need to go step by step through the tool paths to be sure the finish pass removes the
final 0.005" of stock.

Two More Pockets (Operations 7 & 8)

We're not introducing any new machining icons, so not every window from here on
will be printed. The next operation is to machine the cutout where the tape measure
lock would be placed. Use the 3/16" endmill to get into the small spaces required.

Make 'SWITCHCUTOUT! the active layer and set up the program for a pocketing
operation with the 3/16" endmill. Set your values as below, noting we are cutting to a
depth of 0.375" in two passes. It also a good idea to be sure that the Cut Width value is
not greater than half the diameter of the cutting tool. This value controls how far over
the cutting tool will step on its next pass. For this operation, set the 90° Radius and Line
values to zero.
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| Process #1 Roughing i|

< Pocketing

& Face Milling L n 0.1 !

Material
Speed: RPM  [3000 -0.125 777 |-0-375
Entry Feed [10 Desired 2 step [0.125 |

Contour Feed |2I] Actual 2 step 0.125

Cut Width IEI.[IDE?S Passes: 2

¥ Entry/Exit Connect

Finish Entry / Exit

90° Radius |n_25. «» Square Corners < Auto Plunge
=—————| 4 Round Corners - Plunge...
Line |n.ns & Ramp...
Lorner Break |l'] 4 Helix...
Pocket Stock + [0 4 Climb 4 CRC On
Island Stock + [o @ Conventional - pyood
o Pattern: 1: Workgroup Ve

Click on the outside of the contour, hold the shift key down and click on the boss. Hit
Do It and the tool paths are generated.

We're using the same trick here as we used back in Operation 3. The pocket was drawn
to have the same length as the slot. By cutting inside the pocket and leaving behind the
pin as a boss, the slot and the pivot pin are cut in one operation. You must plan for this
back in Vellum.

You screen should appear as below. You can view the rendered part using the Cut Part
Rendering Button at this point if you would like to check the part.
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The last feature to be machined is the small cutout where the tape exits the case. A small
0.125" endmill is used to avoid the boss while machining this feature.

Make 'TAPESTOPCUTOUT! the active layer and set up the program for a pocketing

operation with the 0.125" endmill. Set your values as below, noting we are cutting to a
depth of 0.3125" in three passes.
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| Process #1 Roughing i|

<% Pocketing
«» Face Milling

Material

Speed: RPM |3I]I]I] P | St
Entry Feed |II] Desired 2 step |l].l]ﬁES

Contour Feed |2I] Actual 2 step 0.0625

Cut Width IEI.[IEEE Passes: 3

¥ Entry/Exit Connect

Finish Entry / Exit

90° Radius |n_25. «» Square Corners 4 Auto Plunge
=————— 4 Round Corners - Plunge...
Line |n.ns < Ramp...
Lorner Break |l] o Helix...
Pocket Stock + [0 4 Climb 4 CRC On
Island Stock + [o @ Conventional . pyood
o Pattern: 1: Workgroup Ve

Click anywhere on the contour and hit Do It. That's it!
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Operations Summary

At this point you can check the Operations Summary under the title menu to review
the operations.

— —

=i Operation Summary

g Iyee N0 G5 Tesl Tyee Eiem CRCS Len® fDepth  Exlep  PCufs fiteck  [feed Clepd APH JE lach Cuilime Grp
1 brifimg & 1 1 Lratl ik -1} i A0 e Rl el Eki2 iz B
2 brifeg 4 1 2 Eeumar 0133 22 T 0 6E 10.0 D 150+ LI5.] -]
] Fosgiieg 5 1 T fEM Q.5 b1 L4 Q1% QEE 1 L) 100 20 I0M TRIN I4% 7
& Rosghing B 1 i e aiETE = 4 =58 oisE = [ili] 160 200 Bbd0 156484 TH5X @&
] & Covlar 2 1 F H =] =5 E Q6dF Q17T 4 0 o 100 00 OO0 4R 1635 o 4
] ol 2 1 % fEM [eF ] 3 3 -Q62% 03 i 0 100 200 0 1X3E47 043 14
7 Rosghing 7 1 4 e e =g 4 0% 013\ 2 on 100 200 B0 1TEE LE o« I
B Rasghiing 6 1 3 ™ o1 = = Q3137 QD&3F F am an 200 00 102187 LBl 15

EMOISH 18
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Postprocessing

The last step to perform before machining our part is to ‘postprocess' the toolpath
information that we've created in Virtual Gibbs into a file that the milling machine will

understand.
To begin click on the Post Processor Button at the bottom of the menu palette.

|D57i.|

The following menu will appear :

— Post Processor -|

A=

| T
I

Starting Program Murnber |1 |
Sequence fromm 1 |I:n,| 1 |_| FMimirnize

Mowves are: {;\ Abzolute R;.r Incrermental

F Insert Cornrments
F Insert Optional Stops at Tool Change Positions

Murnber of Parts: |1 |

Offset Types: Tool Change Fattern:

{;\ “Work Fixtures {i\ One Part 411 Taols
H:-"‘ Equally Spaced... H} One Tool A1 Parts

Inter-Fart MMowve Type:

s |
W | @ Fun Up
z: |

R;.r Exit Clearance Plane

Print | Pause | Process|

If you are processing for the Matsuura, you should check the Insert Comments box. If
you are processing for one of the Anilam Crusaders or the Roland, make sure the box is
not checked. If the Insert Optional Stops button is checked, the machine will pause at
each tool change until you press the start button.
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Click on the Post Processor Selection Button

=

This brings up a dialog box asking you to select a postprocessor.

) bibbs Postprocessors ¥

£ Anilam 1100 M621.81.3 <+ = Hey get off me!
2 Anilam 110050 _

Eject
= Anilam 1400 [SU] Mxxx.81.2 J |
2 Anilam Crusader 11 [SU] copy Desktop |
2 Roland M103.82.17?m

& Yasnac MH2Mat [SU] Open ﬂ

Cancel |

<l

The Matsuura has a Yasnac controller, so that's the postprocessor you should choose for
this demo. If you were making something for the Crusader, you would pick that post-
processor.

Next click on the Program Name Button

ol

This brings up the dialog box asking you to pick a name for the postprocessed file and
to save it.
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] Processed Code ¥

<+ = Hey get off...

Eject |
Desktop |

Program Name: Lh Save Il

|TEI|]E Measure.NCF Cancel |

4

Click on the Text Window Button. This will allow you to watch the G-Code text scroll
by as it is generated.

Frucess'
Click on the Process button.

— Tape Measure.NCF il

MNTE2.5424Y 25
MNEG3KZ. 53565Y.1654]. 2510035
MNAGZRZ 2625Y 1435(-.05851-0221
M10G1Y-.0955
MITR2 7317
M12%.25
M13K2.459
M14Y 2058
MI1SX25
M1G6G2K2. 5585 16240-.0625
MIFGLIR27ETFY0112]1. 233940554
M18G0Z1
MN19M99
M245M9
NZ24969162520.M5
MN2S0GE90G0E0N0,
MNZ2S1M30
3
{ FILE LENGTH: 5799 CHARACTERS )
{ FILE LENGTH: 73.60 FEET )
{ FILE LENGTH: 22.50 METERS )
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G-Code

The last thing you should do is have a look at the G-code that Virtual Gibbs has
generated for you. While beyond the scope of this tutorial, G-code is quite readable by
humans who have learned it. A listing of all pertinent G-codes is available on the shop
website. If you plan on doing much CNC work, it is highly recommended that you
familiarize yourself with atleast basic G-code so you can troubleshoot your programs.
Unless you are very lucky (or very good) you will go back to your program to make
changes. Some of the changes may be quickly and easily done on the G-code level.

Things to Remember

Here are some helpful hints and things to remember while using Virtual Gibbs.

1) Virtual Gibbs will retain the values set by the last user. Don't assume the default
values will work for you. Check all values!

2) The Matsuura will not run with a G54 in the code. Search and replace it in MS Word
to fix this problem.

3) An M4 in your G-code causes the spindle to spin in reverse. Make sure you don't
have an M4 in your code.

Revision history

v1.0 Ken Martin Jan 24/94
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v2.0 Bryan Cooperrider Jan 31/97
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