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About the Turning Tutorials

ABOUT THE TURNING TUTORIALS

The Turning module is the most basic of the functions supported by the system. This tutorial
provides basic instruction on how to create turning operations. You will be guided through tool

setup, process definition, operation creation, custom stock definition, cut part rendering and form
tool use.

For creation and using a form tool, see “Exercise #2: 2D Form Tool” on page 37.




Exercise #1: Turning Tutorial

EXERCISE #1: TURNING TUTORIAL

The following tutorial shows how a simple lathe part is set up, tooled and output. Each step is
bulleted and additional information and tips are also provided. It is recommended that you read all
the information contained in this tutorial in order to gain the most thorough understanding.

The part was created in the Geometry Creation tutorial and a copy is provided in the sample parts
file. Dimensions for the part can be found in the part prints section at the end of the tutorial, see
“Lathe Part Blueprint” on page 45.

Refer to the Geometry Creation tutorial for details on constructing the geometry for this part. You

may convert between metric and imperial units (mm and inch) with the Modify > I:I Scale
command if necessary.

This tutorial explains how to:

1. Setup the Part - How to set up stock, clearance and tool change settings.
Specify custom stock.

Create a tool list with standard and custom tool settings.

Generate different types of operations that rough, contour, drill and thread a part.

Render the machining operations.

o g ~ W N

Create posted code for the part.

Part Setup

1. Open the Document control dialog found in the top left corner of your screen. You can i
alsouse (Ctrl+1) or (F1). =

The Document control dialog contains information about the Machine Type, Material,
measurement system, stock, Tool Change, Clearance and a part Comment. It also has the file
management tools to open, save, close, etc.

2. Select Openin the Documents dialog.
3. Locate the Turning tutorial part that you created using the Geometry Creation tutorial.

If you do not have the part, one is provided in the sample parts file (Sample
Parts/Production/Tutorial Parts - Required/Lathe Tutorial.vnc).

4. Enterthe stock, Auto Clearance and Interop Positions shown.
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o o

Woarkspace | Interop Posttions | Intermediate Tooling Workspace | Interop Positions | Intermediate Tooling

[#] Teol Change
7|5 47 o1 Mill Class | CAT 40 v
Shank 1 v

~— ]
{ Xd |3

I () Radius e |Z Aocis Value
WA ® Diameler oa Hhange X1d 175

[v] Auto Clearance |01
Xd 34

Z |0 Z 01

Z 025

Interop Positions will send the tool to the specified location for the tool change. If Tool Change is
unchecked, it is assumed that fixture offsets are being used, or the operator will manually input
the tool change moves.

Auto Clearance sets the default clearance values of each process unless overridden by
unchecking Use Auto Clearance in the Process dialogs.

The Auto Clearance option will calculate part clearances (in both Z and Xd/Xr) that are used
to position the tool between operations. These values are dynamically calculated as the
stock condition changes as material is removed. The clearance positions calculated will
also take into account where the tool needs to move to begin the next operation’s
toolpath. Additionally, the Auto Clearance option may add entry and exit moves as needed
to safely maneuver around the part and complete each toolpath.

Close the Document control dialog (Ctrl+1), (F1), (Ctr+W).
Open the View palette (Ctrl+5), (F5). @
Choose Help > = Balloons from the Main menu.

Balloons provide a reference to the interface. The icon will be highlighted in blue, indicating that
it is on. Move the cursor over objects to see the balloon help information.

Select Unzoom (Ctrl+U).
The part may already be unzoomed if the part was saved.

Select the Isometric view (Ctrl+I).

The Isometric view is a 45° perspective of the part. This view gives the best overall perspective of
the current status of a part from the top, right and front view of the part.

The Top or Home view is recommended for creating geometry and toolpaths, while the Isometric
view is an excellent choice for rendering and viewing the cut part.
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10. Choose Help > Balloons or Ctr1+B to deactivate them.

11. Switch back to the Top view. (Ctrl+E or (Ctrl+H).

12. Click the View button again to close the View palette, (Ctrl+5) or (F5). @

Now look at the bottom left of the screen. You will see an axis marker. . Hover over this marker
and you will see a Trackball appear. This is very useful to enable quick view changes to made. You

can change the position of this marker to any corner of the screen by editing the File > {E)t%
Preferences > Display > Edit Appearance Settings > Background location (or turning it off).

Commands: | Search (=Y [ ok |
o | e
5w
Now try right-clicking on the center of the o
trackball or view palette. A dropdown menu R @ﬁ S
appears with a Customize option. This option =it B\ /@
enables you to add common commands to your S <=
trackball, simply by dragging them onto the T oo Each combinaton o ke
required buttons. Extra commands canbe added || & e ot
in combination with the Shift, Ctrl and Alt keys. i R
Use the Reset option to delete the customization. ? Eﬁﬁfgostpum L
i Pt e |
Command Deseription:
| |

Look at the bottom right border of the screen. This area gives basic information about the part (Inch
or metric). Current Coordinate System and Workgroup are shown (click them to open the dialogs).

@. .'H mlCEE

The Trashcan and Progress bar are also situated here, where they are easily accessible. If your
partis to be duplicated, this will also be indicated.

0 ws= |@ inch |11|5:||u|tipart y

Conment

13. Double-click the CS button. The CS dialog opens. Use

the X to close the dialog.
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Custom Stock

I

The stock specifications entered in the Document Control Dialog simply creates a cylindrical
stock shape using the X and Z coordinates entered. It is possible to define a custom stock shape by
drawing the stock shape in a separate workgroup designated for part stock.

This is very useful because the stock shape affects the machining of the part in that the stock
conditions are used to calculate the clearance positioning moves when using Auto Clearance. The
custom stock shape also appears when viewing the rendered image of the part.

1. Open the Geometry palette in the Command palette (Ctrl+2), (F2). I:I

2. Clickthe Workgroup list button.

Comment

The Workgroup dialog opens. fot wdarkgroup

'ty (o0

Waorkgroups Body Bag

This button also accesses a workgroup selection menu if you hover
over it with the mouse. The menu will be discussed later in this
tutorial. = 1: Workgroup

-

I:I+ Mew Warkgroup

Or you can simply double-click the WG button on the bottom bar to open the dialog.
3. Click MewWG& and double-click the name and delete it. Rename it “Stock”.

A second workgroup is created and is now the current workgroup, indicated by the open eye.

I_I:.
4. Right-clickthe "Stock" workgroup name, from the menu, choose I_'l:"l' WG Info.

The Workgroup #2 dialog defines whether the workgroup will contain part geometry or a stock
outline.
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Warkgroup =2 sHEEE
. @ Pat ook
5. Select the Part Stock Revolve option. 8 Fevone
|Extrude
Praat Geomeiry
6. Close the Workgroup #2 Info dialog. El
Workgroup [2]=]E
Comment  Type You will notice that the icon in the workgroup dialog Type
1 o Workgroup &3 column has changed to a blue solid cylinder to indicate

2 .- Sock | revolved part stock.

Ny W7

9.

In order to create the geometry for the stock outline, it will be necessary to view the part
geometry that we have already created as a machining workgroup. The entry highlighted in the
Workgroup Selection dialog is the active workgroup.

Other workgroups can be viewed by opening the eye next to their name in the Workgroup
Selection dialog. Geometry in inactive workgroups are displayed in gray and cannot be edited
while inactive.

Double-click the closed eye next to Workgroup #1. S

Both eyes are now open. Workgroup 2: Stock is highlighted to indicate that it is the active
workgroup. Workgroup #1 is visible but inactive (colored grey).

Close the Workgroup list. =]

We will use the Mouse-line tool in the Geometry Creation palette to draw a rough outline of the
stock. Any geometry creation method can be used to create a stock outline.

Click the view command }g > and choose home view.
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10. Click the Line button in the geometry creation palette. /

Note that the active Workgroup name is displayed at the top of the palette.

/X

11. Click the Mouse-Line button. .

The Mouse-Line dialog contains Z and Xd values
o determined by the location of the cursor. The Grid
— &E=E value specifies constraint spacing the lines will snap

Z 0 ®d o [] Rapid . ) .
&5 | 3] to. For a review on using the Mouse-Line tool, refer

to Exercise #5: Doodle in the Geometry Expert
Section of the Geometry Creation manual.

The initial stock is a cylinder with two different diameters for our stock outline. The stock does
not need to be perfect, but should not cross the finish geometry defined. The only requirement is
that the bottom line must be drawn at X0 to have a correctly revolved part.

12. Draw a stock shape around the part as

shown.
This will be the stock condition before cutting is performed.

13. Close the Geometry Creation palette.

14. Hover over the Workgroup Selection button until the selection menu appears.

15. Select Workgroup 1 by moving the mouse to the option and then clicking.

Tool List

1. Click the Tool list button in the Commands palette. -

2. Double-click tile position #1 in the empty tool list.

The Tool Creation dialog contains all tool specifications necessary for the system to calculate
accurate toolpath and rendering. Tool information can be edited at any time by clicking on tool
tiles and editing the information contained in the Tool dialog. For more information on Tools,

refer to the Turning user guide, "Tools" chapter.

(@]

3. Selectthe 80° Cinsert with the following specifications.
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L]

Spindle Dir | Forward

] ¥ | Units finch ~ TipRad. 132 v
Tumn = [] Other Inscribed Dia. | 1/2 v
Ol o &7 |« @ & = .
o 7506 | 5500 | 35V md.R |sa§ h‘_:d Thicknoes. [ e
Ald @ o c
ui.T |[tgn W pent. P| 55*K | rect. L |groove
Ola a aw
euh)fl: thd. N [thd. LT |35°N 20 Form 2D Form
U
util
‘ Broaching ¥ |
[ Probe v |
Tool Holder S Holder 1/8 Ofisets 1
| ANS|
?f-:—:l . Stickout Len D Notch Ramp
000 shan
, 1250F Holder Len
5.0° Face relief
5.0° Dia. relief
v
Tool Material Carbide Insert, Coated ~ | [ ] Tool ID#
Comment ‘

Values for insert specifications,
such as Tip Radius, IC (Inscribed
Circle), Thickness, etc. can either
be selected from the list of
standard inserts in the menus or
manually entered by selecting
Other.

Holders can be chosen by using
the scroll bar next to the insert
diagram. The text to the right of
the scroll bar displays the holder
specifications which provide
detailed information about the
insert angle and holder type. For
our part, the first position
provides the desired selection.
The red plus sign at the end of
the insert indicates the touch-off
point of the tool.

The selection of insert and tool holder also affects the toolpaths created using this tool. The
system uses the selections made here when constructing a toolpath to prevent tool interference.
Therefore, selections made here directly affect the machining of the part.

Double-click the empty tool tile at position #2.

This closes the Turning Tool #1 dialog and opens the Turning Tool #2 dialog. A tool tile displaying
the insert type and tip radius you created appears in position #1 of the tool list.

This next tool is a drill, so use the scroll bar to scroll up to the Mill tools.

10
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L A | Units [nch v| [Staight Shark ~ 7

n o ) ﬂ

1EM | fEM | bEM CwnTip| Lolli Tangent

0 A et B

Batrel | Tpr Bl | Dowe | Shell | Face Fly Cut

ik §7T]Y 0 ol

Key Cut Thd bil| FPTh | Dril [ cntr D | Spot B

= w Gauge

anl;- n%- 1!.; R,!:p ;éx Reamer Use Diam

yEIL Y,

‘Tu’n ¥ |

[ Ercaching 2 ]

5. Select the Drill tool with the [Pobe L
following specifications.

#Flutes l:l
Lottt ol
Tool Length Offset #
Cutter Comp. Offset #

Tool Material  HSS ~| O Teal ID# Spindle Dir |Foward v

Comment |

6. Double-click tile position #3 in the Tool List.

7. From the Lathe Tools, select the 35° V diamond insert.

LT |

Units [inch
[ Other

s

@

md.R | sqr. 8
= | &
rect. L groove

35°WN &E

El

@8
18
$Q
L

®

P
074

®

il
x

U
0

Em(E

3
g
E
[
=

¥ |

Holder 5/5
ANSI

~ Va3

.000 shank

0522F
-17.5° Face relief
72.5° Dia. relief
72.0" Max plunge

e v
|carbide Insert, Coated ~| [ Tool ID#

Tool Material

v Tip Rad.

Inscribed Dia.
Thickness

Offset#

Stickout Len 0

bier o

8. Enter the tool information
shown.

Spindle Dir |Foward v

Comment |

11



Exercise #1: Turning Tutorial

The position on the insert orientation diagram remains the same as the previous insert selection,
S0 no adjustment is necessary.

The insert angle and holder type selection is the last one in the group.

Mill ¥ | units [inch | TipWidth | 1/4 v
Tum A | [ Other TipRad. (0013~
O 0 &« e [ 1
80*C | 75*E | 55°D  35°V md.R  sqr.§ ﬁ fnseri IWicth | (RIS e
A B & olc
i T | tgn. W pent. P | 55°K |rect. L |aroove| (] Full Radius
BDlale aw
cutolf | thd. N | thd. LT 35*VIN 2D Form 3D Form Face Angle |0
U Tip Length 0.25
util
Broaching ¥ | ] Dellecion Carmp
Probe ¥ |
9. Createthisinsert as tool
0.0 Facerelef | Offset#t
0 o Ottt [ ]
-25" Max plunge
Tool Material | Cabide Insert, Coated | [ Tool ID# Spindle Dir |Forward v
Comment |
Mill ¥ | units [inch | Tip Width
Tk 2 | [(A0ther Tip Rad.
oo & = 0 B =
80°C | 75°E  55°D | 35°V |md.R | sqr. § h\_% Insert Width
Al ¢ &o|la = Thickness [0327 |
. T |[tan. W pent. P S5°K | rect. L froowel
Olalsa ol
cutoff || thd. N |thd. LT | 35*/N 2DForm 30 Form LA D
g Tt
util
[ Broncting 2] [ Deflection Comp.
Probe ¥ |

10. Create this insert as tool
#5.

0.0° Face relief Offset#
00 b -

0.5 Max plunge

- l|'

Tool Material | Carbide Insext, Coated ~| [ Tool ID# Spindle Dir | Forward v
Comment |
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11. Create this insert as tool
#6.

(il ¥ Units [lnch v TipRad. (132 ~
Turn 2 | OJOther Inscribed Diz. | 1/4 -
BV

O O | & ©E|$ E:': Thickness |3/32 G
6 ¢l s o B

80°C | 75°E | 55°D md. R

b
i T |f ran. W pent. P | 55°K | rect. L | groove
Ola s o\
cut off | thd. N |[thd. LT |35°N 2DForm 3D Form
L]

util

a7

Broaching ¥ |
[ Probe v |

Holder 1/12 Offset #
- |

3] A [r212 Stckout Len |0 NotchRamp [0 |
0.375 shank

, 0250F Holderlen [6 |

0.063 tip clearanc

0.480 min. bore
0.0° Face relef

30.0° Dia. relief
ﬂ o 29.5" Max plunge [] Show Backend

v

Tool Material Carbide Insert, Coated ~ [ ] Tool ID#& Spindle Dir | Forward ~

Comment

The Insert Orientation Diagram changes in appearance when the Boring Bar option is selected.

12. You can make the tool tile list longer or shorter as you require by positioning the cursor on the
bottom of the list.

When the cursor changes to "up and down" arrows, click and drag the list up or down.

The scroll arrows at the top and bottom of tile lists allow you to easily move through the tiles
in the list. To go to the top or bottom of the list, click the smaller underlined arrow button. To
scroll quickly through the list, hold down the larger button and drag the mouse downward.
This will change the arrow to red and scroll a “page” at a time. For more information on tile
lists, refer to the Getting Started guide.

13
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13. Create this insert as tool
#7.

Mill ¥ | units [inch
Turn A [] Other
O G & «| 6 O =
80°C | 75*E | 55°D | 35°V |md.R | sq.§ B-
NN 4 =] =] -
i T | tgn. W pent. P | 55°K | rect. L |groove
| s S| F
out off thd. LT | 35N 2DForm 3DForm
15}
util
Broaching ¥ |
[ Probe ¥ |
Holder 1/7
ANSI
3] .
, 1.000 shank
1250F
0.0° Face relief
s

Tool Material

Comment

—+ ~
Carbide Insett, Coated | [] Tool ID #

e ‘

Offset#

Style |UN v|
TRl g “|
Insert Width (0.195 v/

Insert Type v

Stickout Len |0

psrten 5|

Spindle Dir |Foward v

Once the Style and TPI (threads per inch) values are selected, the Insert Width and Insert Type will

default to the desired values.

14. Create this custom insert as tool
#8.

15. Close the Turning Tool #8 dialog.

Mill ¥ | units [inch

Turn A SAote

O 0 & «| o @O =,

80°C | 75°E | 55°D | 35°V |md.R | sar.§ g

A B © s =

ti. T | tgn. W pent. P | 55°K | rect. L |groove

Dl<a a < ([’

thd. N thd. LT |35*W/N 2DForm 3DForm

util

Broaching ¥ |

Probe ¥ |
0.0° Face relief
0.0° Dia. relief
45" Max plunge

Tool Material

Comment

Carbide Insert, Coated | [ Tool ID #

e ‘

Offset#

Tip Width
Tip Rad
Face Angle I:I
Thickness
Length

Spindle Dir |Forward

14
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The tools necessary to machine this part have now been created. A good way to review the
tools contained in the list is by using the Window > Tool List Summary.

-
16. Choose Window > E Tool Manager.

‘Tool Manager - All Tools. of ¥ - x
doism
Tool# | T11d #[Ti Type | T1Units T1Size |in I ins Thick] ns Len] Ins Wid| ool Comment | CRC] Len| #Futes] Fute Len| i Len| Stickout] Btm Corner Rad| Tip Dian] Pilo Dia| Top Rad | Tip Angle] Shank| Notch | Face Relef| Dia Relif| 1 Pitch | Preset X Preset ¥| Preset Z] 76| T Pos T1Sub Pos| i Type | Draft Angle| Tool Materil |
1 8 Diam.in  00313r05 0125 - - BONEE - - - - - - - - o - - - o o o 1l |- L Carbide Insert, Coated
2 ol 0754 5 2 2 2 0 |10 10 ) 20 o7 o o o 1] Moo
3 357D 0031370375 01875 3 - B O o o o 1l L
4 |- Groove |n joowse- - 1w o |- - [ o o 0 o o o 1o L
5| oozse- |- 0a ot 5 o o 0 -~ o o o 1l L
s | 003137025 00838 3 o |- -~ o o o 1l L
7 ootse |- |- os008 0195 - o |- 8w 0 o o 10 L
s | ooorse- |- 075 oters s | o o 0 — o o o 1l L

The Tool Manager contains all of the current tool information in a customizable list.
Print or Save to file options are available in the Tool Manager heading area.

17. Close the Tool Manager.

Creating the Operations - OD

B
1. Clickthe Tool and CAM buttons in the Command palette, , (Ctr1+4) or (F4). @
The Tool, Process and Operation Tile Lists appear.

(Ge File Edit View Modify Solids Features Window Plug-lns Macros WEDM Help Lathe tutorial completed.vnc - GibbsCAM Search Q| = B X

o Ay III%Z-‘EF?E? e B

Document | View | Coord C5 Palette Workgroups Body Bag ~ Geometry Dimension Surface  Solid Operation  Tool Syne Control Part Stations
Control... Systems Palette  Palette  Modeling Modeling Error Checke Manager... Manager...

2

1
0
T v
-«H ca [Fwer |[diem

@

In order to machine this part an Operation must be created. Operations are defined within
Process dialogs.

15
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To create a Process, one Tool and one Process type (roughing, contouring, drilling, or
threading) is needed. Drop a Tool from your tool list onto a Process Tile and choose the process
you require. The Process dialog will appear. This is where you define the machining
parameters. If you prefer, you can also simply double-click a Process tile, select a Process type,
then choose a tool from the suggested tool list (or create a new one).

Once this is done you must select the geometry to define the cut path and a click of the o Do It
button creates an Operation in the operation list.

In this tutorial, we will first describe the necessary machining operation, then we will detail the
steps necessary to create that Operation.

First, we will create an Operation that will face the front of the part.

Y

2. Double-click Process Tile #1 and select the Contouring Function Tile.

The Tool selection dialog appears.

3. Choose the 80° C diamond insert (Tool #1). You will notice that the tool number
is now displayed on the Contouring Process Tile.

The Contour Process dialog now appears.

16
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4. Enter the information
shown in the Contour
dialog.

To position the tool to cut
the face of this part, we
need the tool to approach
and retract along the Z axis.
Therefore, the Front Face
option is selected.

Contour l Entry/Exit |
Qoo -
OFrontlD g
[ Forward (®)Front Face == F—-- 2
[ square Corners
Ocut off =
Rapid In [ Use Auto Clearance
[Jno Drag
Contour Stvle
Entry And Exit @® Material Only
Line
© P—
wwas 0] oma
Osrie corwess [T ]
O Advanced Fin. Stock £ D
el off [ Cutter Radius Comp. On
CJowel [ Coolant
] Flood
ip Lengt
Mcss Material
o
sFo
Mach. CS 1: 7 plane -
v
Cut Direction Axes
Coorfeed [[0004 o gy @k e @2
Comment ‘

For this process, the Material Only option is selected so that no toolpath will be generated

unnecessarily to cut the face.

5. Close the Contour Process dialog.

Noghkrwh =

Start point
Offset cut
Start feature
End Point
End Feature
Centerline
Cut Direction

When the Process dialog
is complete, the cut shape
must be defined.
Machining Markers are
used to designate a cut
shape for contouring
processes.

8. Select the vertical line on the X axis at

Z=0.

The Machining Markers will appear on the selected feature. The black and white arrow markers
allow you to specify the start and end feature and the start and end point of the cut shape. They

can be “picked up” by clicking onthem and dragging them to any location on the part

17
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geometry. The arrows allow you to choose the cut direction. The two circles allow you to choose
the side from which the tool will be offset.

In this case, the start feature and end feature markers will stay in their initial positions because
only one feature, the face, will be cut. The start point and end point markers will be moved to cut
the entire length of the face. The start and end point markers can rest anywhere on the selected
line, even on the trimmed sections. For more information on Machining Markers, refer to the
Turning user guide, "Machining" chapter.

If you find that the Machining markers are too small, the size can be changed in the Preferences
dialog. Go to File > Preferences > Display > Marker Size and choose the size that is right for you.

9. Select the outside circle.

This is the OD side of the
geometry.

10. Click the arrow pointing
down.

We will approach the line
from the OD and bring the
tool just past the center to
ensure a complete facing is
done.

11. Drag the round white start
point marker above the
workspace as shown.

Because Material Only is used in this process, the start and end point markers do not need to be
placed in exact positions as long as they clear the stock outline we defined.

12. Drag the end point marker down to the location shown.

If markers are not properly placed a process may not generate the desired toolpath. The
common mistake is to chose the wrong cut side.

13. Click the oDo It button at the top of the Contour dialog.

An Operation tile will be created and added to the Operation list on the right of the screen. The
approach and retract moves, and the toolpath will be drawn. The orange lines represent the
toolpath, while the dashed gray lines represent positioning moves. The solid lines for both the
toolpath and positioning indicate feed moves. And the dashed lines of both colors indicate rapid
moves.

The picture above on the right shows the toolpath without the Machining Markers so you can
see it better. To view the toolpath without the Machining Markers, simply c1ick anywhere off

18
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the part. The dashed gray line shows the tool rapiding from the tool change position (entered in
the Document dialog, to the start point of the toolpath).

The angled lines at the beginning and end of the toolpath are entry and exit positioning moves
that have been added because Auto Clearance is turned on. They are angled along the centerline
of the insert angle. The position the tool can safely rapid to before beginning the toolpath is
determined by the Auto Clearance value entered in the Document dialog.

14. Deselect the operation created by c1icking on an empty Operation location, or by clicking
an insertion point between Operation locations.

Tiles are considered selected when they are highlighted in yellow. Deselected tiles are the
standard gray color.

Creating Operations

When operations have been satisfactorily completed, itis VERY IMPORTANT before
proceeding that all operations are deselected. By deselecting the completed operations,

i they become fixed in the Operations List and will not be affected by changes made to the
Process List. Operations can be edited, but to do so they must be reloaded into the
Process List by Double-clicking onthem.

1. Mouse-drag the Process in position #1 to the Trashcan to delete it. When the hand icon is
over the trashcan, the trashcan lid will open. Letting go the mouse button will then deposit  [fj
the Process in the Trashcan.

When creating a new Process, you can either throw away the old tiles in the list or modify them
in order to create the new operations. In this case we will throw away the old tile and start from
scratch.

The next group of operations will rough and finish the outside contour of the part. This will be
accomplished using multiple process programming which allows multiple processes to be
applied to one cut shape.

Multiple Process Group Op 2-4

2. Create the following Rough process by double-clicking Process Tile #1, choosing
Rough from the available processes and then selecting the 80° Diamond insert
tool (Tool #1).

N
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Roughing |
@®op
(OFront D J_é
[MForward (OFront Face -- -
[[]Back &Forth
RoughType | Tumn v Txd
[Fuse Auto Clearance
Cut Depth Xr -
Clpul off wall (®) Material Only
Cleanup Pass Orul e
2apid Step .
T O To properly position the tool to rough the
chonerbor Corner Break Ol OD of this part, we need the tool to
P Stock £ approach and retract along the X axis.
Xr Stock + -0.005 . .
reos e - Therefore, the OD option is selected for the
S approach type.
Chip Break B Fiood
[rull off
[CJowel
Chip Length
Hcss Material Prefer Canned
Max RPM Auto Finish —
SFPM Cut Direction Axes
Entry Feed \p{ Mx+ Ox- Mz+ Mz-
Contour Feed \pr Mach CS: 1: ZX plane v
Comment
| |

Lathes use different roughing (multiple cut) cycles. There are three general types: Turn, Plunge,
and Pattern Shift. These three types of cycles will allow us to output the different canned cycles
defined in programming manuals for lathes. The software will output these roughing cycles as
canned cycles if the Prefer Canned option is selected and the lathe is capable of using canned
cycles. If not, the post processor will output every move necessary to rough the part.

Turn roughing cycles are the standard contour rough cycle. For turning cycles, the selection

made for the approach type (OD, ID, Front Face) determines what type of contour rough style will
be generated by the system.

Plunge roughing cycles are used to generate grooving operations. These cycles are used when it
is desirable to rough the part with a groove tool. Pattern Shift roughing cycles are commonly used
when roughing a cast part. This type of cycle generates the part contour and shifts the toolpath
on each successive cut until the specified area is roughed.

In this process, we will use a turn roughing cycle. When a turning cycle is selected, a Cut Depth
value is entered which designates how much material will be removed on each pass.

For this process, the Cut Depth value entered is 0.1. The Xr label indicates that it is a radius value.
This means that 0.1" of material will be removed from each side on each pass.

The Cut direction axes check boxes allow you to regulate the axes and directions of the cut shape.
Omitting an axis (such as X-) will prevent cut shape moves in the disallowed direction. For more

information on cut shapes and the Cut direction Axes buttons, refer to the Turning user guide
"Machining" chapter.
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Exercise #1: Turning Tutorial

For this process, the X axis in the negative direction is turned off. This will prevent the toolpath
from making any moves in the X- direction so it does not go into the grooves.

The value entered in the Fin. Stock + text box designates the minimum amount of material that
will be left outside of the part geometry after the roughing cycle is completed. The toolpath
created by the system will be offset from the part geometry in Z and in Xd. We will remove this
excess with the finish pass.

3. Close & the Rough Process dialog.

@®op
OFrontD l_é
. M Forward O)FrontF - ..

4. Create another Roughing Diaack ararth rontFace =
Process with the 35° Rougn e [Tum v tud
Diamond Insert (Tool #3) in [ Use Auto Clearance
position #2. Cut Depth e )

Lpatofyiat @ Materisl Oniy
Clearance
Cleanup Pass OFJI ~
Rapid Step
Start Side Extension D
[chanfer Bar Corner Break D
o Fin, Stock = 0.01
Xr Stock =
7 Stock =
Coolant
Chip Break M rlood
Mpull off
[Mowell I:l revs,
Chip Length
Mcss Material Prefer Canned
Max RPM A}J:o Finish —
SFeM Cut Direction Axes
Entry Feed pf Mx+ Mx- Mz+ Mz-
Contour Feed ipr Mach CS: 1: ZX plane v
iCommen(

This process is included in this group to rough the neck groove on the part. Again, an OD
approach type is selected so the tool will approach and retract along the X axis. And a Turn

rough cycle is selected using a Cut Depth.

Material Only is again selected for the Rough Style so that the toolpath generated for this operation
will only cut the remaining material left on the part after the previous operations have been
completed. The Material Only selection is particularly useful when utilizing the multiple process
programming capabilities of the system. Feed moves will only be made where it is necessary to
remove material. The tool will make rapid moves whenever possible while maintaining the

clearance offset.

We have also enabled chip breaking, which will occur if the chip length becomes greater than

100.
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In addition, entering a finished stock amount will leave the designated amount of material
around the entire cut shape.

5. Close [E the Rough Process dialog.

Contour ] Entry/Exit |
®op
OFrontID 1_L
[AForward OFrontFace 7
Y . [Jsquare Corners —_—————
6. In position #3 create this Dleutoff —
H Rapid In [Ause Auto Clearance
Contour process with tool Dnoorss
#3 . Contour Style
Entry And Exit @ Material Only
Sune P——
wrss 0| O
O90° e comermresc [0 |
O S
wseks [0 ]
Chip Break Z Stock = I:l
Cpull off [ cutter Radus Comp. On
[owel [+ Coolant
(4 Fload
Chip Lengt
Hcss Material
Max RPM 1000
SFPM 45
= e e — :
Entry 0.254 ior
Cut Direction Axes
Conorreed [[025% o iy v fzs @2
Comment ‘

7. Close the Contour Process dialog.

Now that the Process List is complete, we will define the cut shape.

8. Click the chamfer as shown.

Machining Markers will appear on the selected feature.
9. Clickthe outside circle. (1)
10. Click the arrow pointing up. (2)

11. Drag the Start Point Marker to the position shown. (3)

The Start and End Point Markers do not need to be placed in exact locations as long as they
clear the material.

12. Drag the End Feature Marker (black square) and drop it on the part geometry as shown.
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Exercise #1: Turning Tutorial

The End Point marker will automatically move with the End Feature marker.

Alternately the End Feature Marker can be placed by pressing (Ctr1+Shift) and
clicking on the end feature geometry.

When positioning any one of the four machining markers on a geometry feature, place
the tip of its arrowhead on the geometry feature.

13. Drag the end point marker to the position shown.

The Dark blue line represents the cutting path. Notice that the middle V groove and the O-ring
groove are not included in this cut shape.

o

14. Click the Do It D2l | putton or press (Ctrl+).

This will create the toolpath. If any mistakes were made, edit the process and use the Redo
button to make changes to a selected operation.

Three operations are created.

The Operation list should have four operations now.

The positioning moves and toolpaths for each of the operations are also drawn on the screen. In
order to get a better picture of the toolpaths generated by the system, we will view the tool
moves for the first roughing operation separately.

15. Select Operation #2.

Clicking once on a tile will select and highlight the tile without opening any dialogs or selecting
other tiles that were created with it.

16. Open the View Control < palette.

17. Click the Redraw button (Ctr1+R).

Only the toolpath and positioning moves for the selected operation are drawn. This is helpful if
you use multiple process programming and wish to view individual toolpaths.
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Exercise #1: Turning Tutorial

Notice that the custom stock outline was taken into account because Auto Clearance is on and
the Material Only option was selected. Also, the toolpath created does not slope at all into the
neck groove because the X- Shape Axis was deselected in the Rough Process dialog that
created this operation.

The dashed gray lines show the tool rapiding from the end point of the previous operation to the
start point of this operation, and to the tool change position at the end of the operation.

Now that operations have been created, we will render the part. There are several ways to
verify that the toolpaths generated by the system will safely and correctly cut the part. Looking at
the toolpaths, as we have done thus far, is one way. Another way is to render the part which
allows you to actually view the tool removing material and cutting the part.

Now select Operation Tile #3. You will see the chip breaking toolpath. You will probably need to
slow the display speed dramatically to see this properly.

18. Choose View > rl Isometric from the Main menu (Ctrl+I).

19. Click the Op Simicon @ on the Command palette.

Op 5im Rendering @H

OsBkv B EH
b eoAT = ' : '

The initial stock we defined at the beginning will display as a solid object. Ensure that the Lathe

stock cutaway button is set to . quarter cutout, the tool visibility is set to & yisible tool. Use the
slider to slow down the rendering speed if necessary.
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Exercise #1: Turning Tutorial

The Geometry is hidden but can be overlaid by using the (B) show geometry button (Ctrl+[).

Options can be changed without resetting the rendering, or you can rewind to watch from the
beginning.

20. Clickthe Play ¥  button.

The tool is shown whilst the part is rendered. A part can be rendered at any time once
operations have been created. The stock will always be shown in shades of blue. Selected
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. For

more information on Cut Part Rendering, refer to the Common Reference guide, "Cut Part
Rendering" chapter.

21. Close [El the Rendering palette (F6 or (Ctrl+6).

22. Choose View Top from the menu or (Ctrl+E).
This is also the same as the Home view in CS1.

23. Deselect the operations by c1icking on an empty operation location or by c1icking onan
insertion point between operation locations.

24. (Shift+select) the three tiles in the Process List and either drag them to the trash can or click
the Delete key.
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Multiple Process Group Op 5-8

1.

For Process 1, create this Rough process
with the first Groove tool (Tool #4).

An OD approach type is selected so the tool
will approach and retract along the X axis.
Material Only is again selected for the Rough
Style. Also, a Finished Stock amount is left on
this groove that will be removed in the
following finish pass.

o LB,
OFront 1D - 1
[rorward (O Front Face %
Rough Type | Plunge v T xd
v \
Plunge Anle [AUse Auto Clearance
Cut Width
Rough Style
O Bact (@ Material Only
(@ Calaulate 0.22 Max. o Clearance
Full
Rapid Step
[CJcenter Out Cuts [ Multi-Pass Start Side Extension D
Plut )
nae Tvpe Corner Break l:l
[ on First Plunge Only Fin. Stodk & 005
T N
Peck Amount [ 0.1 ZStock = D
Clearance 0.05 Coolant
] Flood
e
Pull Off
vell
[css Material Prefer Canned
Auto Finist
SFPM Cut Direction Axes
EntryFeed | |0.004 ior Mx+ Mx- Hz+ Hz-
ContourFeed | (000 or vechcs: | D -

1Inmment

In this process, we will use a Plunge roughing cycle.

When Plunge is selected for Rough Type, the Plunge dialog options will appear. The Plunge Angle
specifies the angle at which the groove tool will make its plunging moves. The default is 270°

which has the tool plunging straight down.

For this process, we have selected the Details option for the Cut Width. This option will vary the
Cut Width distance as necessary in order to hit the endpoints of each feature of the cut shape.
The Z value entered specifies the maximum distance the tool will step over on each pass. The
Center Out Cuts option is selected so that the tool will make its first plunging move in the center of
the groove, and then proceed to rough each side.

For this groove, the Peck Full Out option is selected because the groove is relatively deep, and in
order to remove all of the chips (material), the tool will need to come all the way out of the part
after the peck. The value entered in the Peck Amt text box specifies the distance the tool will
plunge into the part on each peck. The Clearance value specifies the distance away from the

remaining material the next peck will begin.
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Contour | Entry/Exit |
@®op
OFrontID 1—L
g::.lv::zumers OFWT“ Fece —_——— T x
Jcutoff —
Rapid In 4] Use Auto Clearance
[“INo Drag
2. For Process 2, create this Contour process [oefecton Comp. 0% ¢ conur e
. Entry And Exit (®) Material Only
with the same Groove tool (Tool #4). @une ) CH odﬂm
90° Radius : Full
The No Drag option is turned on in this Osoetine Corner Break
g
process so that the toolpath is created in O advanced swks [0 ]
such a way that only the positive insert - “"":* %
o Chip Breal Z5tock
angle of the tool cuts material. The Oleuloff [ Cutter Radius Comp. On
designated cut shape is segmented into Dlowel % :w':nt
- . . - 00
pieces to accomplish this.
Mcss | Materal
-
e
oL | oI
@l"’ Mx+ Mx- Mz+ Mz
Comment ‘ ‘

Roughing |
@®op
OFront D L
MForward (O Front Face %
Rougn Type 1
Plunge Angle [Ause auto Clearance
E\;twidﬂ‘\ "
Exact @ Material Only R
@ e . - 3. Fgr Process 3, create this Rough process
M with the second Groove tool (Tool #5).
[ Center Out Cuts [multi-Pass Start Side Extension D ] )
Plnge Type Corner resk O An OD approach type is selected so the tool will
F“‘ﬁ”""““-‘”‘" Fin. Stock = approach and retract along the X axis. Material
Peck Retract v . .
. % Only is again selected for the Rough Style. Also, a
oun N ZStock £ .. . .
e Finished Stock amount is left on this groove that
SE will be removed in the following finish pass.
Draor Plunge is selected for the Rough Type.
Dwell
[css Material Prefer Canned
i - [ e
sem | Cut Direction Axes
EnryFeed | [0.007  Jor Hx+ Ex- Hz+ Hz-
Contour Feed | ur MachCS: | 1: 2X plane v
IComment
| |

The Exact option is selected for the Cut Width. The tool will step over on each pass regardless of the
endpoints of the cut shape. The Peck Retract option is selected for the First Plunge. The Peck Amt
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Exercise #1: Turning Tutorial

specifies the depth of each plunge and the Retract amount specifies the distance the tool will come
out of the groove after each peck.

Cnntourl Entry/Exit |
@®op
o e L M
EdForward OFront Face 1
[[)square Corners - —— -
[Jeut off —
Rapid In [ use Auto Clearance
No Drag
[pefiection Comp. | 0.015 “d Contour Style
Entry And Exit @® Material Only
@ Gesrance
PR o
4. For Process #4, create this Contour O s0° Line Comner Bresk
Process with the same Groove tool, (Tool O pdvanced sods [0 ]
45 NV
) - Chip Break Z Stock l:l
Cpull off [[] cutter Radius Comp. On
CJowel [ Coolant
] Flood
Chip Lengtl
Mcss Material
i
Conorfeed |[007 o Gixe g Bze @z
Comment ‘

Now we will define the cut shape for this process list.

5. Click the part geometry as shown.

Machining Markers will appear on the selected feature.

6. Right-clickthelast
feature shown and choose
Move End Feature here so the
Machining Markers appear
as shown.

Make sure you select the outside circle and the arrow pointing left. The blue cut shape drawn
should include the V groove and O-ring.

7. Create the toolpath.

The toolpaths that are created will properly rough and finish both the V groove and the O-ring.
Notice that the toolpath contains no unnecessary moves. Material Only takes full advantage of
multiple process programming without making unnecessary tool moves.

Now look at the Operations list. Just above the list are a series of options.
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Exercise #1: Turning Tutorial

8. Click the button as shown. This will enable Tile stacking, where consecutive operations
machining the same geometry and belonging to the same flow can be stacked together, thus
reducing the space they occupy on the screen.

pI| [
>

_|

Process List Mo

W

_|

TRERRREE

Note that the operation tile numbers remain unchanged.

9. Now switch to the Isometric view (Ctrl+I).

10. Render @ the Operations. Use the slider to slow the rendering if necessary.

During the rendering process, you will be able to better see the No Drag contour option at work.
Notice the tool will finish one side of the groove, rapid up and over, and then go down and finish
the other side of the groove, always cutting along the positive direction of the insert angle.

11. Exit Rendering mode.
12. Switch to the Top view (Ctrl+E).

13. Deselect any operations.
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It
1500

14. With the Process list selected choose Edit > {5~ 2} Select All (Ctrl+A) and delete the tiles or drag
them to the Trashcan.

Except for the thread, the OD of our part is complete.

Creating the Operations - ID

Now, we will create the operations to drill a hole through the center of the part and rough and finish
the ID.

Multiple Process Group Op 9-11

1. Create this Holes process with the 0.75mm drill tool. EC'.

Holes |

Entry/Exit Cyde:

(D) Feed In - Rapid Out
(O Feed In - Feed Qut
OTap

(O Rigid Tap

(@) Peck, Ful Out

O Peck, Chip Breaker ‘ 1016 |

[“luse Auto Clearance

Material
e=

Feed: Plunge | 0.01 ipr

Dwell IO | sec |U ‘ revs
Clearance Prefer Canned
Peck [] Coolant

Retract [~ Flood

The depth the drill will feed to is specified by the value entered in the Sharp Tip Z text box.
Values may be entered in the text boxes specifying the Full Diameter Z depth and the Spot
Diameter. These values will cause the Sharp Tip Z to be recalculated. The Sharp Tip Z is the
value used in the posted output.
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The drill cannot feed through the part in one pass. Therefore, the Peck, Full Out option is selected.

Because itis a Peck, Full Out, the drill will rapid all the way out of the part after each peck.

The value entered in the Peck text box specifies the amount the tool will peck into the material on

each pass. The next peck will start a Clearance amount away from the material remaining after

the previous peck.

i Remember to use the Balloons in the Help menu if you do not understand the fields.

Drilling operations do not require the selection of geometry. In a standard lathe a drill can only

feeds in at X=0. Therefore, the placement of the Machining Markers will only affect the toolpath

created for the Roughing and Contouring operations.

2. ForProcess #2, create this Rough Process
with the Triangle insert (Tool #6).

A Front ID approach type is selected so the
tool will approach and retract from the part
along the X axis. A Turn Rough Type is
selected and separate stock amounts are
entered for each axis.

Lils)
Roughing ]
Oo
@®FrontID T
EAForward O Front Face
[CJBack &Forth
RoughType  Tumn v T xd
[ use Auto Clearance
cutoeptn [005 | wr
Rough Stvle
[CJpull off wal ) Material Only
Max Pull Off Dist Clearance 0.1
Cleanup Pass Ol
(A rapid Step
Start Side Extension D
amfer Bar
Chamfer Ba Corner Break D
ength
[ Coolant
Flood
Chip Break E|
[Cpul off
CJowel
ip Leng!
Hcss Material Prefer Canned
Auto Finish
i Feed oor e
SFPM Cut Direction Axes
wires | 09| 2o B go B
Contour Feed ipr MachCs: | 1: ZX plane v

r
Comment

31




Exercise #1: Turning Tutorial

For Process #3, create this Contour
process again using the Triangle insert
(Tool #6).

The Front ID approach type is selected and
Material Only is turned on in the process.

Position the Machining Markers as shown.

Create the toolpath.

The dashed orange line at X
= 0 shows the tool rapiding
out of the part after it has
pecked in to the Sharp Tip Z
depth in the Drilling
operation.

Switch to the Isometric view.

Render the Operations.

Deselect the operations.

Clear the Process list.

Contnllrl Entry/Exit I

@ FrontID

Forward (O FrontFace

[Jsquare Corners
Ocutoff

Rapid In
[“INo Drag

Entry And Exit
@une

90° Radius
(O 90°Line

Il

(O Advanced

Chip Break
Pull Off

Dwell
Chip Lengtl
“lcss

Max RPM 10000

SFPM

A
i

Entry Feed 0.001 pr

e 300

[ Use Auto Clearance

Contour Stvle
(®) Material Only

Clearance
OFul
Corner Break
Fin. Stock =
Xr Stock £
7 Stock
[ cutter Radius Comp. On
[A Coolant

1L

[ Flood

Mach. CS

<

1: ZX plane
Cut Direction Axes
Mx+ Mx- Mz+ Mz-

Comment ‘

We will skip stating these last two steps from now on.

10. Switch back to the Top view.
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Threading
Op 12

Next, we will create the operation that will cut the required thread.

1. Create this Thread process with the Threading tool (Tool #7).

Thread |

(®) From Parameters

(O From Shape

wr Shift

[~ use Auto Clearance xd

In Feed dlDZ

(O Balanced

Owoe [5]

[ Alternate

Nominal Xd

~
&

Depth of Cut

(O One Finish Pass
(O const cut
(®) Const Load

MLast cut 0.01 Xr

syt [

TPI (in)
Pitch (mm)

Taper (Slope)

t_t

# of Starts

Major Xd
Minor Xd
Thrd Ht Xr

D
.
EE

Mach, CS 1: ZX plane
| Prefer Canned

| Speed: RPM | | 1000 [ Coalant

[ Flood

E
H
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These values can be found in the Machinery’s Handbook, and are calculated from the values
entered for an “ideal thread.”

The Minor Xd will default to a calculated value according to the Nominal Xd and the desired pitch.
The Thrd Ht Xr is calculated [(Major - Minor)/2]. Changing the Nominal Xd will change the values in
the Major Xd, Minor Xd, and Thrd Ht Xr.

Const Load is selected to maintain the same amount of tool pressure on each pass. The Last Cut
option is selected to prevent any cut from removing less than the value entered from each side.
This is also the cut depth that the threading tool will remove on the last pass.

Threading operations do not require the selection of geometry. The information entered in the
Thread dialog determines where the thread will be located on the part.

2. Create the toolpath.

Cut Off
Op 13

Finally, we will create an operation to cut off the machined part from the bar stock.

Cnlltollrl Entry/Exit I
@op
(OFrontID ‘—&
[Forward OFrontFace 7
. . [[Jsquare Corners —_—————-
1. Create this Contour Process with the cut- Hcutoft —
Rapid In [ Use Auto Clearance
off tool (Tool #8). S
Contour Style
Entry And Exit (®) Material Only
®ne Clearance 0.25
s [T ] Ona
Osg0°Line Corner Break I:l
An OD approach type is selected so the dvences P Stock # %
. Xr Stock £
togl will approach f':md retract along the X I rmis [T ]
axis. Material Only is selected for the Rough Oraioft [ cutter Racus Comp. On
Type with a Clearance of 0.25. The Clearance Lot %?ﬂ.ﬁ
value is relatively large to ensure that no B
tool interference occurs with our finished Mcss taterel
part, o
s TEEEETE
v Feed oot il Cut Direction Axes
Conwurfeed |[001 o Qv e @ze @
Comment ‘ ‘

The Cut Off option is turned on so the post processed output will contain the necessary codes for
removing the part from bar stock. Not all post processors support this option.

2. Close the Contour Process dialog.
3. Select the cut off line of the part and position the Machining Markers as shown.
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Ensure the end point extends past X0 and the start point begins above the stock.

4. Create the toolpath.

As the last step we will sort the operations to have fewer tool changes.

5. Click Sort Operations from the Operations right-click menu.

'==_El Operation Data...
M, Utility Markers...

BE OpenTool.

DrE: Operation To Geometry
a7 Redo Selected Ops

"'LE—%-‘I Redeo All Operations

'l Move To...
45 Find...
| Sort Operations

b:_E?| Operation Modifiers...
|"_"'|%| Operation Manager...

Small lcons

Large lcons

Set Rotations preferences for Operation

The only change that occurs is the Drilling operation that uses Tool #2 will be moved up in the
Operation List to location #3.

Whenever the order of operations is changed, it is good practice to verify that the
positioning moves and toolpaths are still valid. When using the Auto Clearance option

@ and/or Material Only option, the material condition is taken into account when it creates
the tool moves for each operation. Changing the order of operations has the potential
to change the initial material conditions for existing operations. Rendering the partis a
good way to check the validity of the toolpaths.

6. Selectthe Isometric view. (Ctrl+I)

7. Render the Operations (F6).

For this case, changing the order of the operations does not cause any tool interference and
does not appear to affect the efficiency of the toolpath and positioning moves generated by the
system. Had there been any problems, we would have needed to reprocess the existing
operations so that the system would have recalculated the tool moves for each operation based
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Redo All Ops Redo All Ops item in the Edit menu or the Operation list context menu.
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EXERCISE #2: 2D FORM TOOL

This exercise introduces you to creating and using Form Tools in GibbsCAM. We will start with an
existing, very simple part file, create a Form Tool and apply a machining operation using the Form
Tool.

1.

Open the part file Form Tool.vnc located in the Tutorial Parts folder that was installed with the
software.

The file contains geometry for the part, a tool and two roughing operations. The existing
operations face and rough the part. First we need to create geometry for the Form Tool.

2. Create a new workgroup for the Form Tool.
3. The geometry for the form tool is provided at the end of the Tutorial, see “2D Form Tool
Blueprint” on page 45.
The system always uses the origin as the tool’s touch-off point. The part should look like this
image. In this example we have designated the non-cutting surfaces as “air” geometry. (Simply
. . T Change feature from "WALL" to "AIR"
right-click the geometry and select — )
4. Open the tool dialog.
5. Select 2D Form tool as the tool type. &
You are prompted to select a shape to use for the tool’s profile.
SEEE s
NIACEIE
B2 sEw
6. Double-clickthe Form Tool geometry g
and click Apply. = ~
I\OH&H&H [REIE A \v
|1| 0.0° Dia. relief Notch R -
ﬂ- B
\
Tool Material Carbide Insert, Coated v | [] Teol ID# Spindle Dir Forward v

The shape of the tool is displayed in the Tool dialog window. Note the touch-off point is shown
as a red cross-hair.
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Form Tool Contour

We will now make a contour process using the form tool.

Contnur] Entry/Exit |
gw L Mg [e
FrontID
[ Forward OFrontFace 1
[Jsquare Corners ~ ===—=—a-
Jcutoff —
[JRapid In Use Auto Clearance
No Drag
Contour Stvle
Entev drd B O Material Only
© e D Clearance
soPRads [0 | @Ful
. . O90° e comereresc [0 |
1. Create this Contour Process with the form O Advanced Fnswds [0 |
tool. ¥r Stock £ l:l
Chip Break ZStock = D
Cpul off [ cutter Radus Comp. On
Clowel [ Coolant
. [ Flood
Chip Lengtl
Hcss | Material
o
SMPM 3
I I
= e vectona
(Contorfeed [[01 [me Dy, v @zs B2
Comment ‘

2. Position the machining markers as shown.

We have placed the start point marker above the roughed surface. The end point marker
should be on the connecting point to drive the tip of the tool to that point.
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Covil:mr] Entry/Exit |
oD
® 3 ), [ e
OFront D
B rorward OrontFace 1
Square Corners —————e
Oeutof —
D Rapid In Use Auto Clearance
No Drag
Contour Style
— Material Only
Line
28K al
30° Radius Full
90° Line Corner Brask
Advanced Fin, Stock &
v Stack &
Chip Break Z Stock &
Opull off Cutter Radius Comp. On
CJowell [ Coolant
- (4 Flood
Chip Length
Mcss | Materal
o
e ]
Mach. CS 1: 7 plane -
rre |1 Jree
ut Direction fxes
[Contoufeed ][0t Jmmer o e iz
Comment ‘

3. Create the toolpath.

The result is a single feed line into the part.

Since we are contouring on a single line
some options become disabled when using a
Form tool.

4. Switch to the Isometric view and render the results.

5. Savethis part, itis complete.
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Exercise #3: 3D Form Tools

EXERCISE #3: 3D FORM TOOLS

3D Form tools are created in a similar way to 2D Form tools.
1. Inpartfile Form Tool.vnc, create a new workgroup for the 3D Form Tool.

2. The geometry for the 3D Form tool is provided at the end of the Tutorial, see “2D Form Tool

Blueprint” on page 45. For the purpose of this demonstration, the dimensions do not need to be
*

'
exact. You could use mouse point /<§’ located in the Point section of the Geometry creation
palette to create the rough shape. It is however very important that the shape originates from
the X0 YO position.

The system uses the origin as the tool's touch-off point. The tool should look like the following
image.

3. Double-click the geometry to select all. Open the @ Solid Modeling palette and choose the
)
first option, 0o Create Solid.

-
4. Usethe \j Solid Revolve tool to create a solid.

Solid Revolve EX[=E

=l -

5. Open the tool dialog. Choose 3D Form tool from the Mill toolset.
3 arm

You are prompted to Select a shape.
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Exercise #3: 3D Form Tools

6. Clickthe Solid you just created and then Click Apply.

FFThd Spat [

¥ i

Tap Feamer

02

Rnduyr |2 0 Form|E 0 Form

£

[ol | &7 6]
75°E | 55°D sqr. 8
&) [

© —

|pent. F

< v

thd. LT ¢ CForm

Mominal Diameter

util

Mﬂaching #
I YR RE AL 28R
Tool Holder w | | Rotary Clamp v Helder 3/11

| I ey R
CAT 40

Font Length:  Length out of Holder
63.0

M Dia: Tool Length Offset
40.0
Gage Len: Cutter Comp. Offset #

821

W

Tool Material ~ |HSS v| [ Tedl D% Spindle Dir

Comment | |

The shape of the tool is displayed in the Tool dialog.
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Post Processing

POST PROCESSING

Now that all of the operations to machine the part have been satisfactorily created and verified,
we need to post process the file. Post processing will create a text file that the CNC machine will

use to cut the part.

1. Open Post Processor dialog from the Command palette. ED‘
Post Processor [2l=E2
Z» O
@_ : From the Post Processor dialog a post
Cptens processor may be selected for generating a
[] Selected Ops

Starting Program Number |1

Segquence from |1 by |1 [] Minimize Line (N) Mumbers

Output Units: (@ Inches Millimeters
Insert Comments

Insert Opticnal Stops at Tool Changes
[C] Minimize Sub Use

2. Click the Post Processor Selection button.

3. Select a Lathe post processor.

4. Clickthe Openbutton.

post file and communicating with a machine
control. For more information on Post
Processing and Communications, refer to
the Turning user guide, "Post Processing"

chapter.
&» Select Post Processor “
[CEORSK] » Posts v & arch Post: »
Organize =+ New folder =+ 0 @

Name Type Size
35 Fanuc 6M[VG] MOD1.19.pst

&) Fanuc 6M [VG] NMU9.19.pst

FANUC 11M [EMS] CI02.16.PST

@E| Fanuc 16T [VG]IML800.19.pst

Siemens. 840D Fadal [VG] UM1003.19.pst

Outlook Data File 15 KB
Outlook Data File 14KB
Outlook Data File 13KB
Outlook Data File 278
Outlook Data File 14KB

5 items Availability: Available offline

File name: ~| | Post Processors (*. POST;*PST;* v

The name of the selected post processor will appear in the dialog next to the button.

5. Clickthe Program Name button.
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Post Processing

Select Output File < ||

sers » Newfolder v| & | | SearchNew folder »

The Program Name defaults to the name of the part
file. You can change the name or leave itas itis. o

(s Data (D)
s Data (E) ™ =
File name: | Form Tal with Ops,NCF v

Save as type: | NC Output File ("NCF) v

S bide ot o

6. Click the Save button.

Once you have selected a post processor and named and saved the program, the Process
button at the bottom of the dialog becomes active.

7. Clickthe Text Window button.
Post Processor [2l=/E&
Z. |»| Fanuc 16T [VG]IMLBOD.19.pst De (WORKGROUP )
(TOOL 2, 0 RAD. SPECIAL)
@ Faorm Tool with Ops.NCF er
»| Form Tool with Ops. - N30G5058000
N31GS7578M3
Onti N32G18UD.WO.
plions N33GOGIIX2.36227.1969TO202MB
N34Z-5803
[] Selected Ops N35G1X2.0971F.0039
Starting Program Mumber |1 mi’%?ﬁs‘m
Sequence from |1 by |1 [] Minimize Line (M) Numbers mg?&%&m
Output Units: (@ Inches Millimeters mﬂgg?sma
N42M5
Insert Comments N43T0200
Insert Optional Stops at Tool Changes .TA“MH'D
Minimizs Sub U (FILE LENGTH, 897 CHARACTERS )
L] Minimize Sub Use (FILE LENGTH, 7.48 FEET )
( FILE LENGTH, 2.28 METERS )

8. Click the Process button.
This will create a post file that can then be sent to the machine.

The program will scroll in the right-hand window as it is being processed. You can click the
keyboard Pause button to momentarily stop the display so that you can read the program. Once

the program has finished processing, the Print button becomes active and the posted code can
be printed.

o
In addition, if you have the Ltgf Preferences > G-Code Editor Settings set to Internal Editor, the
GibbsCAM Internal Post editor will appear in a separate window. This customizable, color-
enhanced editor allows you to directly edit the program using cut/copy/paste etc., with multiple
subs and flows clearly distinguished. You can also find a link to this internal editor under the

Plugins > Main Tools menu g , which will enable you to edit existing .ncf files without having
to open the .vncfile.
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Post Processing

File Edit Wiew Window

A= 1Edicl ol llER E

Form Tool with Ops.MCF - X

%

01( FORM TOOL WITH OPS.NCF )

( FORMAT, FANUC 16T [VG]IML800.19.PST )
( 6/25/2018 AT 2:40 PM )

( OUTPUT IN ABSOLUTE INCHES )
E DP%RATIDN 1, ROUGH )
1
( TOOL 1, 0.4 RAD. B0-DEG. DIAMOND )
TO100
M4 6
G5058000
G975576M3
G18U0.WO.
GOGY99X2.17487.1969T0101M8
Z.1181
G17.0787F. 004
G965328
G0ZO0.
G1X-.1427
Z.0787
GOZ.1969
X2.3622

( OPERATION 2. ROUGH )
<
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Part Prints

PART PRINTS
Lathe Part Blueprint

2D Form Tool Blueprint

3D Form Tool Blueprint
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