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Part Creation Tutorials

PART CREATION TUTORIALS

This section is intended to help you learn how to set up and create part geometry. As the variety and
arrangements of machines are so great, the tutorials in this manual are created using special
training MDDs. These MDDs are incapable of posting but accurately represent a dual-spindle,
dual-turret machine and a swiss-style machine with 2 spindles, 2 turrets and a fixed post. Please
use these MDDs as you may find that the MDD for your machine has a very different setup and you
may not be able to complete the tutorials with it.

Please note that the background color and several elements of many of the graphics have been
modified for maximum image clarity.

Part Setup

In this exercise we will introduce you to setting up a part. We will make a very simple part but will go
into detail on the various elements.

1. Create a new part file named Dual Spindle.

2. Open the Document Control dialog. o
3. Select the Training Twin Turn [2T-2S] Training Swizz [1F2T-25] ~
MDD. Training Twin Tur [2T-25] v

This is a basic two-turret, two-spindle machine.

Do not worry if your MDD has more than two spindles and/or turrets. When programming a
part, you do not need to take advantage of all of your machine’s capabilities. In this case we
simply will not be needing all those axes.

If, however, your machine has one spindle, this particular exercise has minimal benefit to you.
Machines with a single spindle are very easy to set up in MTM. You should follow along in the
exercise and simply skip over what you cannot program.

Spindle Setup

1. Enter these parameters for Spindle 1.
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Workspace | Interop Posttions | Intermediate Tooling
Spindle 1 v | | Upper W
EY 7 [0 Mill Class | HSK 80A v
.- _“l_“ | xd 7 Shank  D.75
[ () Radius
% i (®) Diameter
¥ k Auto Clearance |01
z[o 7 35 -
xd |22
Z (02
Initial Stock
Preloaded
[] Graphic Part Face Distance

We will discuss these settings in detail. First of all, we are programming the part using a
diameter measurement. We have stated that there is Initial Stock, meaning this is the spindle
that will begin working from uncut stock. The Preloaded box is checked, meaning that the
machine has stock loaded. There will not have to be a command to load stock. Essentially we
are telling the program, “Don’t worry about it, trust me, there will be stock to cut, | will take care
of it myself.”

The stock diagram has a lot of important information, including that we are defining the stock on
Spindle 1, the stock is 2" in diameter and the part is 3.2" long. How do we know this? Easy.
What is the total distance in Z? The -Zvalue is-3.1" and the +Zvalue is 0.1." Thus the total
length is 3.2." We have also specified that the face of the part sticks out from the spindle by 3.5."
This means we have 0.3" of bar stock sticking out of the spindle. When we feed the bar for the
next run of the program, we feed out approximately 3.2", depending on the width of the cut off
tool.

While the setup shown above may at first appear to have the part floating in space away from
the spindle face, we should remember that these values set up the stock display size, not just
the actual stock size. These values have been set to contain the part and any material to come
off the part face. The extra 0.3" could be added to the -Zvalue but is not necessary and in many
cases is undesirable. It is undesirable because of the size of the stock when unzooming the part.

The Auto Clearance and Tool Change settings are not our primary concern right now as we are
only concerned with setting up the part and not defining machining parameters. You may either
leave the values at their default or enter the values shown above.

Click the Spindle selection button to change the Document dialog to setting up Spindle 2.

Spindle 1 W

Spindle 2

The DCD should display Spindle 2’s initial setup as being identical to Spindle 1’s. This is
convenient if you are cutting multiple parts at the same time on separate spindles. This will need
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to be changed to accurately reflect the part’s condition after being transferred from the primary
spindle.

3. Enter the parameters for Spindle 2 as shown.

Workspace | Interop Positions | Intermediate Tooling
Spindle 2 v | | Upper W
2z o Mill Class | HSK 80A W
PR, | Shank | 0.75
| I. I::::I o
(®) Diameter
e — futo Clearance 0.1
Z 0 Z |0.85 —
xd |22
Z (01
[] Initial Stock
["] Graphic Part Face Distance

Again, we should discuss these settings in detail. The Radius and Diameter radio buttons are still
available. You can still change this setting, but all spindles will be programmed using the same
measurement system.

For Spindle 2 we have stated that Initial Stock is off, meaning that there is no stock on this spindle
and at some point a transfer will be made. Because there is no stock, the Preloaded box is not
needed.

When Initial Stock is turned off the stock diagram changes dramatically. The -Z and Xd text
boxes are removed because they are no longer needed. These settings are no longer needed
because we are only concerned with the amount that sticks out of the sub spindle from the pick
off. The values remaining are asking you to define how far the part sticks out from the spindle
and how much stock is on the positive side of the origin. This part of the part setup needs to be
carefully considered.

In this case, we have specified that 0.85" sticks out from the spindle. Our finished length part
geometry is exactly 3.0" long. Assuming that 0.1" gets faced off on Spindle 1 and 0.1" is
removed during the cut-off, we have a part that is 3.0" long. By specifying that the part sticks out
by 0.85" we are implying that the chuck is holding the rest of the part and the part is picked off at
Z-2.15". This information is important when setting up a part transfer.

Sometimes when setting up a part, you may wish to change this setting during or after your
machining has been created.

The remaining data, Tool Change and Auto Clearance may be skipped for the time being. As for
the Graphic Part Face Distance setting, we will get into that next.

4. Closethe Document Dialog so you can see all of the Workspace.
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Both spindles are visible. The default distance between the origins of the spindles is the scaled
distance in your MDD. This distance can be visually changed with the Graphic Part Face
Distance setting.

| Ge =) File Edit View Modify Solids Features Window Plug-Ins Macros WEDM  Help Dual Spindle + Ops.vnc - GibbsCAM Search Q [ =0 X

o[BI |- o OE &b 18k B2 - b

Document | View | Coord CS Palette Workgroups BodyBag  Geometry Dimension Surface  Solid Tools CAM — OpSim Program  Post Operation  Toal Syne Control Part Stations
Control. Systems Palette  Palette.. Modeling Modeling Error Checker Manager... Manager.

2] - - S EE G053 G%-a& -

) w0 | s | w1 [smen

In the Document dialog, c1ick the Graphic Part Face Graphic Part Face Distance

Distance checkbox and enter the value shown. 2

Now that the spindles appear larger on screen you will have an easier time working with them.
This function acts only as a change in display. The actual distance between spindles is a fixed
value in your MDD and is defined by your machine.
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When a part is created, the system generates one or four coordinate systems for each spindle. If
you have Lathe and Multi-Task Machining the system creates one coordinate system per
spindle, the ZX plane. Note that the depths of the CSs project out towards each other. The
negative depth of the ZX axis is always towards the spindle face.

If you have Mill/Turn and Multi-Task Machining the system generates four Coordinate Systems

—the ZX, XY, HY backside and YZ planes. The XY, HY backside and YZ planes are shown in
the following set of graphics.




Part Creation Tutorials

XY HY Backside YZ

Geometry Creation and Arrangement

In this exercise we will create geometry for the
"Dual Spindle.vnc " part created in Exercise 1,
and transfer it to the sub spindle. For those with
a single spindle machine, this exercise can be
seen as a review of how to create and modify

geometry.

The part we will make looks like this image. Do not worry if you do not have Advanced CS or
Mill/Turn functionality to complete the milling features of the part, because the exercises are

designed with this in mind.

1. Forthe part print, see “Main
Spindle” on page 121. Create
the geometry in CS1, the ZX
plane.

When using the Multi-Task Machining product it is often convenient to have geometry on both
sides of the part’s centerline. This is particularly convenient when performing -X side machining.
While you can select geometry on the +X side, the toolpath will show up on the -X, thus it is good
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to have geometry to show the toolpath clearly. An example of this can be seen in the machining
tutorial section.

2. Selectthe geometry (Ctrl+A).

3. Modify> Duplicate and Mirror the geometry about the Xd at 0. Iﬂﬁj

Mirror = [ [=| [

Waluez To Mirror

[z [0
[V] =d |0
[y [0

We will now copy the geometry to the sub spindle.
4. Selectand duplicate all of the geometry (Ctrl+A, Ctrl+D).
Having the geometry for both sides of the part can be very helpful, especially when
® creating operations that cut on the -X side of the part. Having geometry on both sides

of the center line allows you to actually set the machining markers on the -X side in
addition to comparing toolpath against part geometry.

You now have two overlapping sets of geometry: the original, which is unselected and the
duplicated geometry.

b —

5. Openthe CSlist. ;‘__
cs =
. Comment Spindle
1 £ T plane Spindie 1
2 £ o plane Spindie 1
6. Select the ZX plane as the target spindle from the 3 = HY backside plane  Spindie 1
CS list 4 £ 7 plane Spindie 1

3£ plane Spindle 2

B £ = plane Spindle 2
7 £ HY backside plane  Spindle 2
] £ %7 plane Spindle 2

Changing coordinate systems changes the color of the geometry in Spindle 1’s ZX plane.
Geometry that is magenta (pink) is in a non-current coordinate system but is still in the same
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workgroup. This is shown underneath the selected geometry. The selected duplicate geometry
changes from red to green.

7. Choose Modify >CS> Change CS (HVD). HVF

|
The Change CS (HVD) command moves and aligns currently selected geometry to the current
CS. The geometry is placed in the target CS at the same position relative to the target CS’s
origin, as the geometry was in the original CS. In other words, if the geometry is a point at Z-1,
X1in CS1, it will be placed at Z-1, X1 in the target CS.

The duplicated geometry has now been moved to the ZX plane of the target spindle. ltis still
selected and therefore highlighted in red.

The geometry is mirrored and now needs to be flipped to align the geometry correcitly.

8. Choose Modify > Mirror and mirror the geometry about Z0. I{H}I

This has flipped the geometry over so that it is facing the correct direction, as shown below (the
geometry is still selected). We will now translate the geometry into place.

9. Choose Modify > Translate. h

We will now interrogate the Z value of a geometric element that is supposed to lie at Z0.

10. Interrogate the Z coordinate (Alt+c1lick) the point shown.

10
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11. Change the interrogated value to a negative value.
12. Click the Do It button, and c1ick away from the part to deselect it.

The transferred geometry is now aligned properly.

Sub Spindle Geometry

In this part of the exercise we will modify the Dual Spindle.vnc part file to add on backside geometry.
In making these modifications we will be working in a different coordinate system than you may be
accustomed to. Despite this, you will find this no different to working in the standard ZX plane.

We need to make modifications to the part file. We will be defining the ID geometry as shown in the
cutaway view of the part below.

11
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We need to modify the geometry that was duplicated and moved to the sub spindle. We do not need
the part profile that is on the -X side of the sub spindle.

View

Top Bottom Front Rear

-~ ,.I.\
e O O
Right Left Isometric  Reverse Iso

AN &

Home everse Op Cutting Reverse Op

1. Switch to the Home View GEs  HEAE s HES

———

(Ctrl+H).

The Home view changes the current view to be looking down the depth of the current CS. This
flips your view of the part so that the sub spindle is on the left and the main spindle is on the right.
Your view is now from the back of the machine.

2. Delete the geometry on the -X side of CS5: ZX plane - S2: Spindle 2.

3. For the part print for this exercise, see “Sub Spindle” on page 122. Create the geometry in CS5,
the ZX plane.

cs == E
Cornment Spindle

1 et 7K plane Spindle 1

2 £ 1 plane Spindle 1

3 # HY backside plane  Spindle 1

4 £ Y2 plane Spindle 1

5

252 plane Spindle 2

g Spindle 2

g
7 %2 HY backside plane  Spindle 2
a Y7 plane Spindle 2

4. Duplicate and mirror the geometry about XO.

The geometry for the part is complete. Save the partasDual Spindle.vnc.

12
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TOOLING TUTORIALS

This section of the tutorials show the creation and setup of tools for the Multi-Task Machining
system. There are a total of three exercises. The first exercise is for a single spindle, dual turret
machine. The second exercise is for a dual-spindle, dual-turret machine. The last exercise is for a
Swiss-style machine.

The first two tutorials are created using the generic Multi-Task Machining MDD called Training Twin
Turn (2T-2S). Itis recommended that you go through all of the tutorials, even if you do not have a
machine that matches the tutorial’s description. For the Machining tutorials, see “Multi-Task
Machining Tutorials” on page 41. You may either complete all of the tooling tutorials and then work
on the machining exercises or you may do a tooling tutorial then move to the corresponding
machining exercise.

Basic Tool Setup

In this exercise you will be introduced to setting up tools for Multi-Task Machining parts. First we will
create a part that is machined on a single spindle, dual turret machine. We will start with a part file
that already has geometry. We will be creating six tools for OD and ID turning as well as OD milling.
Once the tool creation is complete, we will machine the part, see “Single Spindle Part” on page 41.

1. Open the partfile Single Spindle.vnc.

If you do not have the part file you may create it using the geometry part print, see “Single
Spindle Part” on page 123.

Pay careful attention to the tool orientation
diagram and the Tool Group selection. If a tool
is pointing down it will be in the upper turret
and if it is pointing up, it will be in the lower
turret.

Upper Lower

2. Openthe tool list.

14
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Tool Group 1
1. Double-click space#1inthe Tool list to create a new tool that will be used to face the part.

Face Tool

Tip Rad. |0.40

Inscribed Dia. | 952

Thickness | 3.97

2. Create Turning Tool #1 as
shown.

—— ofsetr 1w [% |

?éc'gc'ao"k Stickout Len |0 Notch Ramp IC]
.0 shan

254F Holder Len [1143 [ Insert Face Up

5.0° Face relief . .

5.0° Dia. relief Shank Front Attachment
45" Max plunge

4

Tool Material Carbide Insert, Coated ~

Comment

The tool is assigned to Tool Group 1, is in the first position, and is aligned to the primary spindle. The
tool will be cutting on the +X side of the part and since the spindle runs counter-clockwise, the insert
is Face Down. The insert Orientation is set to use a horizontal toolholder and the insert is set to cut
down.

The tool diagram shows the insert on the backside of the tool holder because
the tool is face down.

-
|

15
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Face Dirill Tool

" Units [mm  ~| |Swaicht Shank v

=

e

R.Tap

ot X
BDForm -

=7

35*v | md. R
& O
55K
<3

1. Create Milling Tool #2 as
shown.

rect, L

=

. LT [35°VN 2DForm|

# Flutes
Length out of Holder
Tool Length Offset #
Cutter Comp. Offset #

Spindle Dir |Foward

This drill is set to drill the face of the part. The drill is in Position 2 of Turret 1 and aligned with
Spindle 1.

We will now create a tool that will be used for ID roughing and contouring.

16
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¥ | units [om | Tip Rad. |0.80 |
[J Other Inscribed Dia. | 6.35

=
T

Thickness 238

TG1:U

¥ |
¥ |

2. Create Turning Tool #3 as
shown.

IS0

Elon Stickout Len |0 NetchRamp [0 |
5 shanl

63F Holder Len [ Insert Face Up

1.6tip clearance

12.2 min. bore

0.0° Face relief

10.0° Dia. relief

9.5" Max plunge

sps [T ]

This tool has a similar setup to Tool 1 but the insert is at the top of the holder.

17



Tooling Tutorials

Tool Group 2
OD Roughing

TG2:Lower

¥ |
¥ |

1. Create Turning Tool #4 as
shown.

Holder 1/7 Offset # D Cut

IS0

C-090304 Stickout Len |0
19.0 shank

254F Holder Len [ Insert Face Up

5.0" Face relief

5.0° Dia. relief Shank Front Attachment
45" Max plunge

This tool will be used for OD roughing. This is the first tool we have defined

in Tool Group 2 and is in Position 1. The tool is set to cut from the —X side of

the spindle. Because the tool is cutting on the -X side, the Insert s Face Up. b
o |

18
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¥ | Units |mm Tip Width
A | [A0ther Tip Rad.
% Insert Width
— Thickness
Lt

Face Angle D

Totenah [f ]

TG2:Lower ~

¥
bz ] ootecsonceny.
¥

2. Create Turning Tool #5 as
shown.

0.0° Face relief Offset # -7 Cut ES
0.0° Dia. relief - |

-0.5" Max plunge

B Insert Face Up

This tool will be used in a Material Only OD Roughing operation.

This tool is in the second position of TG2. The setup is identical to Tool #4,
the tool is cutting on the -X side of the part and is Face Up.

T

19
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OD Groove and Finish

Tip Width
TipRad. 0|
Insert Width
Thickness
Length
Face Angle D
Totenst

TG2:Lower ~
v |

| [ Defecton Cop
¥

1. Create Turning Tool #6 as
shown.

0.0° Face relief Offset # I:- Cut X-
0.0° Dia. relief - |
-0.5" Max plunge

[ Insert Face Up

This groove tool will be used to cut the grooves and finish the part. The tool is
set to cut from the bottom of the part but will cut from the back of the part. We
will now organize the Tool list.

R

2. Right-clickany of the Tooltiles and choose Sort Tools.

The tools are sorted by Tool Group.

20
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fE Move To...

2 Find.
E’d Sort Tools

EE Save Selected Tools...
I Load Tools 2

EE Tool Manager...

Small lcons

¥ | Largelcons

3. Save the part. If you do not have the Mill option, skip to the next exercise.

21
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Mill Turn Tools
OD Mill

1. Create Milling Tool #8 as
shown.

Cutter Comp. Offset &

Tool Material  |HSS TiNCosted Spindle Dir |Forward |

Comment |

This endmill will be used to mill a hex on the OD of the part from the +X side.

The next two tools will drill holes on the OD from the -X side in TG2.

22
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OD Dirills

1. Create Milling Tool #9 as
shown.

#Flutes
Length out of Holder
Tool Length Offset #
Cutter Comp. Offset #

Tool Material | HSS TiN Coated ~ Spindle Dir |Foward

Comment |

23
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|

[t ] 7 X
[Fotbons ]

2. Create Milling Tool #10 as
shown.

#ies ER—
e
TodLengn0fsts 5|
Cutter Comp. Offset #

HSS TiN Coated - Spindle Dir |Forward |

H

°
&

~

@
8

P

v gn
-

Y

3. Right-click atooltile and choose Sort Tools again.

LR D

|

o
8
o

E

4
I

4. Save your partfile.

For the machining tutorial for this part, see “Single Spindle Part” on page 41. You may either
continue on to the next tooling exercise or move on to the machining of this part.

24
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Dual Spindle Setup

In this exercise we will set up the tools for cutting the dual-turret, dual spindle part earlier in the
tutorial. For details, see “Geometry Creation and Arrangement” on page 8. The MDD (Machine
Definition Document) we are using is a dual-spindle, dual-turret machine. Turret 1 and 2 may
access either spindle. Turret 1 is on the +X side of Spindle 1 while Turret 2 is on the -X side of
Spindle 1. The tooling we will set up will have Tool Group 1 accessing only Spindle 1 and Tool
Group 2 will access both spindles. We will define both turning and milling tools. As with previous
exercises, you do not need the milling option to do this exercise. We will define a total of 21 tools to
cut this part.

1. Open the part file Dual Spindle.vnc.

2. Openthe Toollist. k

The tools are created in the order of their accompanying operations, by Tool Group. This is done
strictly for convenience in this exercise and does not need to be true for other part files.

[ M ¥ Units finch v TipRad.  1/64 v
Tum A | [ other Inscribed Dia. |1/2 v
O[O |(&Z7|= @ = — '
go°c | 75°€ ||55°D )| 35V |md. R | sqr. & !21 Thicknees [EiiltS ¥
ti. T |tgn. W pent. P || 55°K | rect. L groove
bo<a s o
cutoff | thd. N | thd. LT |[35* VN 2DFormBDForm
U
util
L
i ¥
== '
[ Probe v |

3. Create Turning Tool #1 as
shown.

Holder 1/2 Offset# Cut X ~
— | .
~ |D431 Stickout Len |0 Notch Ramp D

0.750 shank

1.000F Holder Len [] Insert Face Up
17.5° Face relief

17.5° Dia. relief ank Front Atta
17.0° Max plunge

Tool Material Carbide Insert, Coated

This toolis Face Down in Position 1 of Tool Group 1. As with all tools in TG 1, this tool cuts on the
+X side of the part. This tool will be used to face and rough the OD.

25
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The tool and insert orientation as described above is similar to the image
above. The insert is Face Down, approaching from the top of the spindle.

Mill ¥ | Units |mh v| TipRad. 1/64 v
Tum 2 | [ other Inscribed Dia. |3/8 =
@& &7 |a| @ | E — ! Mol
s0+C | 75°€ | 55°0 (35| md.R | squ.5 ﬁ Thickness
ti. T |tgn. W pent. P || 55°K | rect. L groove

== < 7

cutoff | thd. N | thd. LT |35 VN 2DFormBDForm

U

util

i %

p  [Foabonz |
[ Probe ¥ |

4. Create Turning Tool #2 as
shown.

Holder 1/4 Offset # Cut [x v

ANSI

A Va3 Stickout Len |0 Notch Ramp D

0.750 shank

1.000 F Holder Len [ Insert Face Up

5.0° Face relief

50.0° Dia. relief Shank Front Attachment
49.5° Max plunge

. ses [
Tool Material  |Carbide Insert, Coated
Comment |

26
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Mill ¥ | nits [inch | Tip Red. |1/64 v
Tum 2 | [ other Inscribed Dia. |1/2 v
O O|(&7|= @ B i FAe o
80°C | 75°E |55°D | 35°V |md R | sar 5 % Thickness [0
ti. T |tgn. W pent. P || 55°K | rect. L groove

Ba ===

cutoff | thd. N | thd. LT |35 VN 2DFormBDForm

U

util

i v

o s3]
[ Frobe ¥ |

5. Create Turning Tool #3 as
shown.

Holder 1/2 Offset# 3 Cut X
— EN 2 -

~ 31;530]5h . Stickout Len |0 Notch Ramp D
. ani
e Holder Len [ insert Face Up
17.5° Face relief
17.5" Dia. relief Shank Front Attachment

17.0° Max plunge

. swps [
Tool Material  |Carbide Insert, Coated
Comment |

[ it ¥ | s linch | TipRad. 1/64 v
Tum A | [ other Inscribed Dia. |3/8 =
OO &7 |a=| © | E ! el
80°c | 75°€ | 55°D |35°%|md.R | sqr. 5 % Thicknees g
ti. T |tgn. W pent. P || 55°K | rect. L groove
- <= L
cutoff | thd. N | thd. LT ||35°VN 2DForm 3DForm
U
=

oachi ¥
erten |
[ Probe v |

6. Create Turning Tool #4 as
shown.

Holder 1/4 Offset # Cut X
i ] - v

2 - Stickout Len |0 NoeichRamp [0 |
. ant
L000F Holder Len (] insert Face Up
5.0° Face relief
50.0° Dia. relief Shank Front Attachment

49.5° Max plunge

. s [
Tool Material  |Carbide Insert, Coated
Comment |

27
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The arrangement of this tool is identical to tool #3.

Tpr Brl

&
Thd Mill
sls..!ﬁ | Use Diam |
- X
Rndovr -Upper bt
=)
I * I5'E - - . sqr. 5
7. Create Milling Tool #5 as -

groove

shown. — P =

BDForm

# Fltes 2]
Longthouoftolder [+ |
Tostengnoeas [ |
Cutter Comp. Offset# [55 |

Spindle Dir |Foward

Note that, for clarity, the correct orientation is circled.
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TipRad. | 1/64

o
e

Inscribed Dia. | 1/4

Thickness | 3/32

g
H

n

0 8 e S

a

TG1:Upper ~

N

o
)

s
=]

md.R | sqr. §

|02 a

rect. L | groove

ajedd

8. Create Turning Tool #6 as
shown.

©

o

a
=

v

[ .

c-21 Stickout Len |0 Notch Ramp D
0.375 shank

0250F Holder Len D [ Insert Face Up

0.063tip clearanc

0.480 min. bore

0.0° Face relief

10.0° Dia. relief

9.5" Max plunge

¥ | Units linch | Tip Rad. |1/64
Py

[] Other Inscribed Dia. | 174

=
T

Thickness | 1/16

TG1:U

¥ |
¥ |

9. Create Turning Tool #7 as
shown.

Holder 1/12 Offset # 7
o ]
5%]‘51 P Stickout Len |0
375 shanl
0250F Holder Len E [] Insert Face Up
0.063tip clearanc
0.480 min. bore
0.0° Face relief
30.0° Dia. relief
29.5" Max plunge

N
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This trigon will be used to finish the ID of the part. This tool’s arrangement is identical to tool #6.

¥ | nits ich v Style |[UN v

2 TPl 24 >

Ic (38 -

O
=

ther
il
|

10. Create Turning Tool #8 as
shown.

Holder 1/3 Offset & Cut x

ANSI | -+

BT"'S'Z“’U“ Stickout Len |0
750 shank

0.750 F Holderlen [5 | []insertFaceUp

0.0" Face relief i

0.0° Dia. relief Shank Front Attachment

We will now create the tools contained in Tool Group 2.
Tool Group 2 approaches the part from the -X side.
Most of the tools will be set to cut on Spindle 2 but
several will access Spindle 1.
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Tip Width | 1/8

TipRad. |0
Face Angle | 0.0°

.
¥ |
¥ |

11. Create Turning Tool #9 as
shown.

0.0° Face relief Offset # : Cut X%
0.0° Dia. relief
-0.5" Max plunge

B Insert Face Up

Tool Material Carbide Insert, Coated

Comment

This tool will be the last tool used in the program.

This tool is being placed in Position 1 of TG2. Second, the tool is oriented to
Spindle 1. That means the Insert Orientation will be set in relation to Spindle 1,
not Spindle 2. Third, this tool is cutting from the -X side, as are all tools in Tool
Group 2. Lastly, note that this tool is designated as being Insert Face Up. Were this
tool being used on Spindle 2 this setting would be Face Down but Tool Group 2 is
moving to Spindle 1 for this operation, As the spindle moves counter-clockwise i
and the tool is below the spindle, the insert should be Face Up.
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¥ | nits [inch | Tip Rad. | 1/64
A

[] Other Inscribed Dia. (172 ~|

% Thickness  3/16

¥ |
¥ |

12. Create tool #10 as
shown.

D-431 Stickout Len |0 Notch Ramp :
0.750 shank

1.000F Holder Len [ Insert Face Up

17.5° Face relief
17.5° Dia. relief Shank Front Attachment
17.0° Max plunge

¥ | Uit |mh vI Style |UN v

2 | [ other TPl [24 =

P
+

TG2:Lower

¥ |
¥ |

13. Create Turning Tool #11 as
shown.

ANS. M ] v
E'I;—gg—HUN Stickout Len |0
.750 shank
0750F Holder Len D [ Insert Face Up
0.0° Face relief
0.0° Dia. relief Shank Front Attachment
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This will be used in an OD Threading operation. The alignment is identical to Tool #10.

¥ ] units [inch | Tip Width
[ Other Tip Rad.
%l Insert Width
= Thickness
Length

Face Angle D

Tip Length

TG2:Lower ~
¥ —— ‘

(] Deflection Comp.
¥

14. Create Turning Tool #12 as
shown.

0.0° Face relief Offset # -12 Cut X-
0.0" Dia. relief I
<0.5" Max plunge

[] Insert Face Up

This tool will create the part’s OD grooves. The alignment is identical to Tool
#10. -
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Tip Width
Tip Rad.
Insert Width
Thickness
Lot
Face Angle D
T Lent

TG2:Lower ~

v |
 [Fovrs ] Oosteincom

¥

15. Create Turning Tool #13 as
shown.

0.0° Face relief Offset # : Cut X%
0.0° Dia. relief |

-0.5" Max plunge

[ Insert Face Up

This tool will be used for cutting the part’s ID grooves.

Perhaps you were wondering how a tool that is intended to be used on the ID can be defined with
the Insert Orientation diagram shown in the above image. And perhaps you noticed that the Insert
Orientation diagram and the overlapping graphic are different. The overlapping graphic shows how
the insert holder would look in reality. The Insert Orientation diagram simply is used to show how
the insert will be held, not how the holder is set.
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~ Units lneh | Swsight Shank |

=

0% ]—

Gauge
Use Diam ~ |

[t 7 X

16. Create Milling Tool #14 as
shown.

#ies ER—
P —
Tos Lo Ot
Cutter Comp. Offset #

Spindie Dir |Forward |

This drill will make a hole at the back of the part.

Spindle 1 is the Orientation Spindle for the tool. This drill will be cutting on Spindle 2, therefore the
Tool Orientation diagram is set to cut away from Spindle 1, as shown in the image above.
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o
e

g
H

n

0 8 e S

a

TG2:Lower ~

N

o
)

s
=]

md.R | sqr. §

|02 a

reot. L |igroove |

shown. 5 < zng

17. Create Turning Tool #15 as

©

o

a
=

v

C-100 Stickout Len |0 Notch Ramp
0.375 shank D

0126F Holder Len D [ Insert Face Up
0.032 tip clearanc

0.260 min. bore

5.0° Face relief

5.0° Dia. relief

45" Max plunge [] Show Backend

SR —

Tip Rad. | 1/64

o
e

Inscribed Dia. | 1/4

Thickness | 1/16

g
H

n

(ol

a

TG2:Lower ~

N

o
)

s
=]

md.R | sqr. §

2| &
rect. L | groove |

shown. S < _ ZEEME

18. Create Turning Tool #16 as

©

o

£
=

v

12 O c

T-211 Stickout Len |0 Notch Ramp j
0.375 shank

0250F Holder Len E [] Insert Face Up
0.063 tip clearanc

0.480 min. bore

0.0° Face relief

30.0° Dia. relief

29.5" Max plunge [] Show Backend

swps [
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This tool will be used to finish the ID.
If you do not have Mill capabilities, you have completed the tool creation for this part. You may move
on to the Machining tutorials. If you do have Machining capabilities we will now define these tools.

o

e N sqr. 5

19. Create Milling Tool #17 as =
shown. I, . : *K | reet. L | groove

- w
. . - 2D Form 3D Form

Too Lengh Ofet #
Cutter Comp. Offset #

Spindle Dir |Forward

HSS TiN Coated v

This tool will be used to create the hex on the back of the part.
The next four tools are drills. The first two tools will be created in TG1, the others in TG2.
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o
e

g
H

n

0 8 e S

a

n D ]

T
118

N

o
)

s
=]

md.R | sqr. §

|02 a

rect. L | groove

ajedd

20. Create Milling Tool #18 as
shown.

©

o

a
=

#ies ER—
P —
Tool Length Offset #
Cutter Comp. Offset #

Spindie Dir |Forward |

Note that this tool is in TG1.

o
e

g
H

n

(ol

a

Gauge
|Use Diam |

1

N

o
)

s
=]

md.R | sqr. §

= | &=
rect. L | groove

AL

21. Create Milling Tool #19 as
shown.

©

o

&
=

s ER—
P———
Tos Lengih Ofset
Cutter Comp. Offset #

Spindie Dir |Forward |
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Note that this tool is also in TG1.

Tpr Brl

s

Thd Iill

|2

A\

Rndowr

=}

75°E | 55° + R | sqs

22. Create Milling Tool #20 as ; -

shown. T [ton. W pant L groove
(n

BDForm

#Flutes
Length out of Holder
Tool Length Offset #
Cutter Comp. Offset #

Spindle Dir |Foward

Note that this tool is in TG2.
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Pitch (mm)

[Positon 11 ~| [180 |

TPI (in)

23. Create Milling Tool #21 as
shown.

e —
TollennOmers 2 |
Cutter Comp. Offset #

Spindie Dir |Forward |

Note that this tool is in TG2.

The tools for the Dual-Turret, Dual-Spindle machine exercise are now complete. Save the file as
we will be using it later.
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MULTI-TASK MACHINING TUTORIALS

This section of the tutorials will introduce you to generating machining operations in Multi-Task
Machining parts. There are three tutorials in this chapter with each increasing in complexity, starting
with a single-spindle part, progressing to a dual-spindle part and finishing with a swiss-style part.

The tutorials are made using generic training MDDs (Training Twin Turn [2T-2S].mdd and Training
Swiss [1P2T-2S].mdd). As such, anyone can create these parts, even if you do not have a machine of
this type. It is recommended that you do all of the tutorials to maximize your familiarity with the
system. Please note that these training MDDs may have options (particularly Utility operations) that
you may not see when creating a part using your machine-specific MDD. This is typically because
your machine does not support this function. Also, these training MDDs are generic and do not
have a post processor; thus, they cannot produce G-code.

Single Spindle Part

In this exercise you will be introduced to creating machining operations for Multi-Task Machining
parts. We will use the single-spindle, dual-turret part file created earlier in the tutorial, see “Basic
Tool Setup” on page 14. This exercise will help you become acclimated to working with multiple
flows and create simple operation synching. The exercise is designed for any user. You can
complete this part whether you have Lathe or Mill/Turn functionality. Users with the basic Lathe
package will complete the part shown below left. Once that is complete, users with Mill/Turn
functionality will further machine the part to create the drill holes and Hex head (below right).

Setting up the Operations

Front Face

1. Open the file Single Spindle.vnc.

This exercise does not use Auto Clearance. Auto Clearance is not used because of the relatively
small amount of clearance available for ID cutting. This is the only exercise that does not use
Auto Clearance.
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=

2. Openthe Tooland CAM lists. : ;

We will begin this tutorial by creating a facing operation followed by drilling and ID turning
operations. All of these operations will be made with tools from Tool Group 1. To face off the

part we will need to add a line on which to set out machining markers because the front face of
the partis an arc.

3. Create a vertical line at Z0.

It does not matter how you draw the line. For this example we used the axis line tool.

The length of the line is not important because machining markers will specify the start and end
points of the operation.
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Contour | Rotate | Entry/Exit |

MAForward @ Front Face
[Jsquare Corners (O Back Face
Ccutoff 1
[JRapid In Use Auto Clearance
[INoDrag Part Station | 1: Spindle 1
Contour Style

Entry And Exit (O Material Only

Li
© e Clearance

90°Radius @rdl
Os0°Line Corner Break

+—2

Cut Side X+ Qoo —
ClcutotherSide () Front =E= LI

4. Create a Lathe Contour
Process with the 0.4” 80° O advanced Fin. Stock

Insert (Tool #1) as shown. Kr Stock =
Chip Break Z Stock =

Ceul off [[] cutter Radius Comp. On

Clowel [~ Coolant
[ Flood

[[] Thru Spindle

Chip Length

1. Tool Group
2. Tool Group Position
3. Orientation Spindle

Note that the process states that it will be cutting on the +X side of the part.

4. Selectthe line you created for the contour.
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5. Setthe machining marker as shown.

Drag the Start marker to a point above the stock and the End marker to
just below the middle of the stock as shown in the image.

6. Create the toolpath to face the part.

We will now create a drilling operation to remove material from the center of the part. After the
drilling operation we will create ID roughing and contouring operations to finish the ID.

7. Deselect the operation.

8. Clear the process list.

ID

Holes |

Entry/Exit Cyde: | ‘ -62.094 | — 2
(® Feed In - Rapid Out
(O Feed In - Feed Out D

Otap

Onrigid Tap
(O Pedk, Full Out o = D
(OPeck, Chip Breaker | | 3 |

Use Auto Clearance

PartStation | 1: Spindle 1

1. Create a Lathe Drilling Material
Process with the 13mm Drill |iSpeed:REM

(Tool #2) as shown. Feed: Plunge | | 0.1 mmpr
Dwell l0-24 | sec |2 | revs

Clearance ElPrefer Canned
[¥] Coolant

[+] Flood
[] Thru Spindle

The Tip Z value of -66mm was determined by interrogating the Z depth of the ID.
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2. Create the drilling operation.

We will now create a Rough and Contour combination process with the same tool.

Roughing | Rotate |

CutSide X+ Oop
[ cut Other side ®Front 1D

M Forward (O Front Face
[0Back &Forth () Back Face

Rough Type | Turn v

Use Auto Clearance

Part Station | 1: Spi
woepth (2 | x L: Spinde

Rough Style
[Jpull off wall (O Material Only

Maze Pull OFF Dist Clearance

Cleanup Pass ©FL“ I:lRapid Step
Start Side Extension

Chamfer Bar
Corner Break

3. ForProcess #1 create a Length

Lathe Rough Process with Fin. Stock £

the 0.8” 80° Insert (Tool #3)
as shown.

Xr Stock =

ZStock £

[] coolant
[ Flood
[[] Thru Spindle

[prefer Canned
Auto Finish
Feed
Cut Direction Axes

Mx+ MHx- MHz+ Mz-
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Boring Bar Holder 2/7

IS0
]

A | C-060208
9.5 shank
63F
1.6 tip clearance
12.2 min. bore
0.0° Face relief
10.0° Dia. relief
9.5 Max plunge

We use an Entry and Exit ,
Clearance value of 12.2mm

because that is the Minimum @
Bore clearance required for

the boring bar we specified in ﬁ .
the tool definition.

W

Tool Material | Carbide Insert, Coated

The value of 10.5mm is determined by interrogating the same point from the previous process.
This depth ensures we will clear out all of the material at the back of this hole.

Contwr]notate| Entry/Exit |

Cut Side X+ Qop
[CJcut Other Side @® Front D
Forward (O Front Face
[[]5quare Corners ) Back Face
Ocutoff
[Jrapid In Use Auto Clearance
No Drag Part Station | 1: Spindie 1
Contour Style
Entry And Exit O Material Only
®uwe o] Gearance
wras 0] on
4. For Process #2 create a O s0°Line Corner Break
Lathe Contour Process O Advanced Fin. Stock =
again with the 0.8” 80° Insert X Stnck &

(Tool #3) as shown. Chip Break ZStock &

Opul off [[] cutter Radius Comp. On

[Jowel [ Coolant
[ Flood

[[] Thru Spindle

Chip Lengtk
Material

o

SMPM 0

R
e R el =P

Comment

46



Multi-Task Machining Tutorials

We will now set the machining markers for the processes. The operation will extend from the arc
at the front of the part to the back of the ID.

5. Select the arc and set the machining
markers as shown.

The tool cuts on the outside of the
shape, heading towards the inside of
the part.

6. Create the Rough and Contour operations.

7. Render the operations.

As you can see, the basics of Multi-Task Machining are the same as a standard lathe. We will
now create roughing and plunge roughing operations on the OD of the part from the -X side.

8. Deselect the operations and clear any existing Process list items.
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Roughing | Rotate |
CutSide X- @®op
[ cut Other Side OFrontID

[ Forward (O Front Face
[[JBack &Forth (O Back Face

Rough Type | Tum v

Cut Depth X
[ pull OFF Wal
Maze Pull OFF Dist

Cleanup Pass

[] chamfer Bar

Length

1. Create a Lathe Rough
Process with the 0.4” 80°
Insert (Tool #6) as shown.

Use Auto Clearance

Part Station | 1: Spindle 1 ~
Rough Style
(® Material Only
Clearance
OFul

Rapid Step
Start Side Extension
Corner Break
Fin. Stock +
Xr Stock £
Z Stock £

Coolant
[ Flood
[] Thru Spindle

Prefer Canned

Materi Auto Finish

Feed
10000 —
Cut Direction Axes

Mx+ [Ox- Mz+

sem | [ ® |

e | [0 o

Contour Feed ‘ ‘0-125 ‘mmpr
Comment

Use tool #5 if you do not have Mill/Turn.

Note that the process is set to cut from the -X side of the part. This is because the tool we are
using is designated as cutting from the -X side. This value can be over-ridden, if desired, by
clicking on the Cut Other Side checkbox.

Other than the information that the process is cutting from the bottom of the part, the information
in this dialog is set up no differently than any other process dialog. We now need to set the
machining markers for this operation.
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2. Setthe markers as shown.

Select the arc on the -X side of the front of the
part. Be sure that the end point marker goes all
the way to the back of the stock.

3. Create the toolpath.

We could have very easily set the machining markers on the +X side as shown above left and
the same toolpath would be generated. It may be more convenient to have the markers in the
same place as the toolpath. There is no real difference, as shown, but if there were no geometry
on the -X- side of the part the toolpath could not be visually verified.

The Cut direction Axes restriction in the process dialog is not supposed to make any -X moves
along the part yet it would seem that the toolpath does this. In fact, the toolpath does not make
any -X moves along the shape.

All of the toolpath is first generated from the +X side of the part and then “flipped” to the -X side
for graphical accuracy.

If you consider the axes as being arbitrary names, the turrets on the +X and -X side
each see the part from the same point of view. The turret on the bottom of the part is
potentially performing the same moves that the turret on the top of the part would
make, except the bottom turret is mirrored. Therefore, it does not matter where the

@ toolpath is first generated. It is easier to always visualize the toolpath as first cutting on
the top of the part and then being moved, rather than always trying to remember
exactly which direction the tool is coming from and thinking around that. If you watch
the toolpath generation closely, you may even see the toolpath being generated on the
+X side then getting flipped to the -X.

We will now continue generating toolpath on the -X side of the part by clearing out the recess not
cut in the previous operation.
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Roughing | Rotate |
Cut Side X- @ oD
[ cut Other side OFront 1D

M Forward (O Front Face
(OBack Face

Rough Tpe
e e

Cut Width

(O Exact

Ociome [35um

] center Out Cuts [CIMulti-Pass
Plunge Type
4. Create aLathe Roughing
Process with the 0.19”
Groove tool (Tool #7) as
shown.

Chip Break
Pull Off
Dwell

Chip Length

M css
Max RPM 10000

BECRE |

‘ Entry Feed } 0.1 mmpr

‘Cnntu.ched ‘ |°-1 ‘mmpr

Comment

=, @ ,= |
T‘Kd

Use Auto Clearance
Part Station | 1; Spindle

Rough Style

(@ Material Only
Clearance

QOFul

Rapid Step
Start Side Extension

Corner Break
Fin. Stock =
Xr Stock =
Z Stock =

[A Coolant

[ Flood
[] Thru Spindle

Prefer Canned
Auto Finish
Feed
Cut Direction Axes

Mx+ Mx- Mz+ Mz-

mmpr

Use tool #6 if you do not have Mill/Turn.
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5. Setthe machining markers as
shown.

Be sure that the end point marker goes all the way to the back of the stock.

6. Create the toolpath.

The next operation will use a groove tool to cut the grooves and finish the OD. This process will
cut from the back of the part to the front.
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Contour | Rotate | Entry/Exit |
Cut Side X- @®op | 52
[[]Cut Other Side OFrontID L F !

Forward () Front Face

[ 5quare Corners () Back Face

Ocut off

[Jrapid In Use Auto Clearance

[ANo Drag PartStation | 1: Spindle 1
[Jpeflection Comp. © 4 Contour Style

Entry And Exit (O Material Only

©Lie D Clearance
]

90°Radius @Ful

(O g0°Line Carner Breal

7. Create a Contour Process
with Groove Tool (tool #8) as
shown.

(O Advanced Fin. Stock =
Xr Stock £

Chip Break Z Stock =
Ceul off [[] cutter Radius Comp. On
[Jowel [~ Coolant

[ Flood

[[] Thru Spindle

Material

oo
SMPM 40
eneyresd |01 o
Cut Direction Axes
emeresi |01 o g g g e

Comment

Use tool #6 if you do not have Mill/Turn.

8. Setthe machining markers as
shown.

Be sure that the end point marker is in the middle of the arc at the front of the part.
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9. ClickDolItor (Alt+.)whenyouare
finished, to create the toolpath.

™l

10. Render the operations.

Grouping Ops by Flow

We are now going to organize this part better.

1. Clickthe Sort Operations option from the operations right-click menu. I
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The operations in this list are now divided and sorted by flows.

2
2

Ve
N
B paft0

The g Operation Data dialog, also on the operation tile Right-click menu, allows you to
enter information about the operation that will appear in the post, set overrides to values and
lock values so other users cannot override your settings. Additionally, syncs are shown at the

bottom in the Utility Data section. We recommended that you do not change sync data the
system creates here.
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. CIpagansis

Prefer Canned

Adv. Approach / Retract [ ] |

Op Comment
Drill On Center

Utility Data
At Op Start
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Control of Flows

Svyncing Operations

Sync Control X -ox
E=[=0E a "

DIy ¢ HAY
STy LY

1. Open the Sync Control dialog. C— e L

00:30—(_‘_) B o

This Sync Control dialog displays all of the operations in the part. The | swo|[ 72}

operations are sorted into flow columns. Each operation tiles length, °‘=3°j[i) 0N G) |25}

is an accurate representation of the time needed for the operation. | e

This is where we will set syncs to control the operations in each flow. | w0 | =

Note the operation numbers highlighted in the screenshot. 2322—0)% G) B}fﬁ
04:307 Te
05:007 =l
05:30 7 T3 1’ w
£ >

If we look at the rendering, the start of the two flows is simultaneous. Even though there should
not be any interference among the turrets, we will put a sync in to make the OD roughing
operation wait until the face contour operation is complete.

2. Ensure the sync mode is on. L
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While in Sync mode each operation tile has two selections, the start and end of the operation.
To select the operation start, select the top of the tile. To select the operation end, select the
bottom of the tile.

T a "

T3y 2 AV

Flow 1 Flow 2

00007

oo:30|! TJ\F}] TS 12
3. Select the bottom (Op end) of Op1in Flow 1. oo | [T2 3
4. Selectthe top (Op start) of Op6 in Flow 2. o E-

0z:30

000

03307
2

0400~

04:30

0500~

05:20

<

5. Click the Operation Sync button. y

o b @ ¢~

9Ty 2 AT
oy LY

Flow 1 Flow 2
T1 1
1

00:007]

Both flows are updated and Flow 2 will now start once Operation 1 wean)
has finished. The run-time of the part has also been updated. Setting | s
syncs is that easy.

0130

02:007

02:307)

02007

03:307)

£

You may notice that the run-time of Op 1 is different after the sync is set. Before the sync was
set two flows were cutting on the spindle at the same time — one flow was performing a facing
op and the other flow was performing an OD Rough, each using the Constant Surface Speed
setting. Since both operations cannot have control over the spindle speed at the same time, the
system gave Flow 2 the spindle control. By setting the sync, the run-time for Op 1 is
recalculated.
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Operation 1 now
completed, Operations
2 and 6 begin.

6. Save the partfile.

If you do not have the milling option, you have completed this exercise and may move on to the
next tutorial, see “Dual Spindle Part” on page 66. If you do have the milling option, we will now
mill and OD drill this part. First we need to sort the tools to get the mill tools into order.

7. Close the sync dialog.

If the dialog is left open some warnings may appear as we add more operations. We will fix
these sync errors at the end.
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Milling Ops

Hex Head

1. Switch to Workgroup 2: Milling and CS4:
YZ plane.

All of the geometry for the mill components of this part are contained in Workgroup 2 and belong
to CS4: YZ plane. This includes a point at the middle of the line at the bottom of the recess of the
part and a point and line that will be used to mill a hexagon near the back of the part.

The first milling operation we will create will be to mill a hexagon by using six rotary positioned
contour cuts.

2. Create a Milling Contour Process with the 13mm Rough Endmill (Tool #4) as shown.
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Contour | MilFeature | Solds | Open Sides| offset | Entry/Exit | Rotate|

[JRamp Down []Back &Forth

Material (O Depths from Feature
(®) Depths From Tool
Speed: RPM
| o ] ‘2 M =
Contour Feed 60 [lRepid In g o
@) Line 0 .
90° Radius 0 —
Os0°Line Desred  Actual # Passes
O Advanced 3 1
No. of Extra Offsets | 0 [Retracts  [JDepthFirst [4]Prefer Subs
0
0
0
0

Donothitfats v
Stock £ —_
Z Stock Auto Plunge &7
Overlap [ARound Corners Break D
Spring Passes [ cutter Radius Comp. On
[Juse Stock [ Coolant
Material Only EA Fiood
Ignore Prior Tool Profiles [ Thru Spindle
[Jrattern: | 1: Workaroup
PartStation | 1: Spindle 1 =

Comment

Cnntonrl Mil Feature | Solids |0pens‘l‘les| oﬁsetl Entry/Exit Ilotalel

Mach CS: | 4: YZ plane - S1: Spindle 1 ~

(®) Positions Angle C E

(O Polar and Cylindrical Milling

Duplicate

5 time(s)
c

3. Select the horizontal
line.

4. Setthe markers as shown.

This will be a centerline cut from the +Y to the Y- side of the part. The tool should cut on-center
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5. Createthe
toolpath.

Be sure you are not cutting from the Y- side. To cut down on the amount of movement by the
tool, experiment with the placement of the machining markers to optimize the amount of feeding
required.

The next set of operations will spot and drill three holes in the recess of the part.

6. For Process #1 create a Mill Hole process with the 7.5mm Spot Drill (Tool #9) as shown.

7 1CY
Drill | HoleFeatwe | Gore | Previl | MilFeatwre | Rotate| Drill | HoleFeatwe | Gore | Premil | MilFeanre Rotate |
Entry/Exit Cycle: (O Dimension from Hole Mach CS: | 4: YZ plane - S1: Spindle 1 v
(@ Feed In - Rapid Out (®) Dimension from Tool
(O FeedIn -Feed Out AtOpEnd @positons ange c[o |
OTap 0 (O Polar and Cylindrical Miling
S R 3 1
ORigd Tap Duplicate
7.
S o
(O Peck, Chip Breaker 2 time(s)
(O Rough il Bore ] + c =
14.247
St [es ] (=]
(O Helix Bore
LoadH1D
Transition Between Holes
Material OR Level 23
e W (@) Part Clearance 29
(O Absolute Xr
Feed 59
(O Hole Feature 16.5
. N [ vary Depth with Geo.
[Jreverse Order
[A coolant
e [ Flood
[J10irecton [ Theu Spindle
[rattern: 1: Workgroup
Part Station | 1: Spindle 1 ~
Comment
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Drill I Hole Feature | Fore | Premil | Mill Featre | Rotate|

Entry/Exit Cyde: () Dimension from Hole
(® Feed In - Rapid Out (®) Dimension from Tool
(O Feed In - Feed Out At Op End

8;:id Tap ! ’B—l - 0 IB—‘ !
O Peck, Full Out = E
O Peck, Chip Breaker - E
O V_/—ﬁﬁ%ﬂm
() Helix Bore

Transition Between Holes

23
7. ForProcess #2 create a Mill ORteve

d
Hole process with the 5mm CReM (® Part Clearance 2
Drill (Tool #10) as shown.

| (O Absolute Xr

Feed
(O Hole Feature
Dwell

[A vary Depth With Geo.
|:|Reverse Order

[ Coolant

[ Flood

[] Thru Spindle

Clearance

Peck

[Jrattern: 1: Workgroup

PartStation | 1: Spindle 1

The Full Diameter Z value is determined by interrogating the same point used for the ID drill
depth. There is no need to enter rotary positioning information for this process. Linked
processes have the same positioning information by default.
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8. Select the point
shown.

9. Create the toolpath.

Even though these drills are
approaching from the bottom
of the part, we can still use
geometry defined at the top of
the part. The post will simply
handle the position of the
spindle when the program is
run.

One thing that will not be handled by the post or the machine is two milling operations occurring
on the same spindle at the same time. We need to sync the contouring and drilling operations.
Additionally, we have a milling operation happening concurrently with a turning operation.
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4

There is a spindle control conflict at operation: 8 There is a
8 spindle control conflict at operation:

0 There is a spindle direction problem at operation: &

0 The tool did not achieve required orientation in operation 9
10. Open the Sync Control Two operations simultaneously trying to move an axis to

. | different values: 9 10
dialog.

0 The tool did not achieve required position in operation 9
0 The tool did not achieve required position in operation 11

0 The tool did not achieve required orientation in operation 11

Two operations simultaneously trying to move an axis to
different values: 9 11

cogogogeag

When the Sync Control dialog is opened we get warnings that there are conflicts with spindle
control. We will set a sync and fix the problem. First we will need to adjust the scaling control in
the sync dialog so that we have more precise control over expanding/contracting the tile display.

11. Click the Eye symbol on the Sync Control Dialog. This opens the Sync Preferences

dialog. w

Scaling Orientation

Delay Time ticks (@ Verical

12. Change the scale to 10%. Scale () Horizontal

[Inifarm Interop Blockz

Digplay % zize of op block,

13. Now change the tiles to Uniform view and use the down arrow to fit the operations = “
into the sync control window.

You can drag the edge of the dialog to expand the Sync control dialog if necessary. It is also
possible to view the dialog horizontally - for this, select the Horizontal button in the Sync Preferences
dialog.
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[ "
DDy 1 [HA
T L9

Flow1 Flow2

T 1
'—\5'11

Tz 1
[Eesi

14. Select the start of operation #9 and the end of operation #11. T3
==

[ "
DDy 1 [HA
T L9

Flow1 Flow2

T 1
'—\5'11

Tz 1

s

15. Click the Operation Sync button. y

16. Click the Uniform view button to switch it off, then click the Recalculate button. j'j' b
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4

The operations have now been synced. Click the Error check button. It will now display All
Checks Passed.

17. Render the operations.

18. Be sure to save the part.

Dual Spindle Part

In this exercise we will machine the Dual Spindle.vnc part created earlier in the tutorial, see
“Geometry Creation and Arrangement” on page 8. This tutorial will create a part using both turning
and milling operations. As with other tutorial exercises, you do not need to have the milling option to
complete the exercise. In this tutorial we will have Turret 1 perform machining operations on the +X
side of Spindle 1 only. Turret 2 will primarily cut on Spindle 2 except for the part cut-off or if you are
performing the milling operations. Turret 2 is set up to cut on the -X side of the part. When complete,
the part will look like the following images.
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Part Setup - Tool Change

1. Open the part file Dual Spindle.vnc.
For details on the tooling for this exercise, see “Dual Spindle Setup” on page 25. If you have not
completed this exercise, please do so now.

We first need to check our Clearance and Tool Change settings. We will be using Auto Clearance
for this part. The tool change position for both spindles will be Z2" and Xd+/-10" from the origin.
The Xd value will depend on whether the turret is the Upper or Lower turret.

Workspace | Interop Posttions | Intermediate Tooling |

[Spindee 1 = [Upper -]

z 31 szl Mill Class
g ' Shank  [0.75 -

Xd 2
|I | m I:::I Radis

. . . 7 7 @ Diameter
2. Enter the information in the ——r——t ] Auto Clearance 0.1

. Z 0 Z 35
Document dialog as shown. xd
z

Initizl Stock
Preloaded
Graphic Part Face Distance

2
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5.

6.

Tooling

Warkspace | Intsrop Posttions |,,

[] Only Show Flow Axis Sets With User fxis Data

Flow Axis Set [Flow 1-T1P1 s Set
. Axis Value
Switch to Lower and enter the xid 10
settings shown in the Interop

Positions tab.

Switch to Spindle 2 and enter the information shown.

Workspace | Interop Postions | Intemnediate Tooling

Initial Stock

Graphic Part Face Distance

2

Workspace | nterop Posiions | Touing]
[spnde2 ] [upger ] [ ] Only Show Flow Axis Sets With User Axis Data
Flow Ais Set | Flow 2 -T2 P1 fuis Set ~
/ I : Shak (075
\ H\ . © Radivs Aixis Value
’_"_,L @ Diameter IXZd T 1
zZ o zZ 085 [#] Aute Clearance 0.1 o .
a E85 ] CR—
2

Open the Tool list and Machining palette.

Open the Part Stations list from the Commands Toolbar.

Part 5tations

Hide Spindle 2. —

(@3 1: spindle 1
O 2: Spindle 2
h

Unzoom (Ctrl+U).

The main spindle is now the only spindle in the Workspace. Showing and hiding spindles will
make creating parts much easier.
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Setting up the Operations

Front Face
Roughing | Rotate |
CutSide X+ QOop )
[ cut Other Side O Front 1D £=
MForward (®) Front Face
[Jsack &Forth (O Back Face —
RoughType | Turn v —z
[ Use Auto Clearance
CutDepth | 0.1 z
01 | e
Ceull off wal O Material Orly
Mae Pull OFf Dist, Clearance
Cleanup Pass Ol
[(JRapid Step
Start Side Extension
Chamfer Bar Break
1. Create a Lathe Rough e Fin. Stock
Process with the 1/64” 55° Xr Stock £
Insert (Tool #1) as shown. ZStock

[A Coolant
[ Flood
[] Thru Spindle

Chip Break
[Jrull off
[CJowel

Chip Length Prefer Canned

Mlcss Material Auto Finish

Feed
10000
Cut Direction Axes

R | Ex+ Bx e+ Bz
Lo 0w o
‘Cnntru'Feed‘ |D.ODG “pr

Comment
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2. Setthe machining markers as
shown.

3. Create the toolpath.
oD

We will now rough the OD of the part. To do this we will make four operations, two roughing and
two contour operations.
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Roughing | Rotate |
CutSide X+ @ oD
1
[J cut Other side OFrontID _Lt
MForward (O Front Face -- -
[JBack &Forth (O Back Face
Rough Type  |Turn v T‘Kd
[ Use Auto Clearance
Part Station | 1; Spindle 1 ~
CutDepth x
Rough Style
Ceull off wal @ Material Orly
Maxe Pull OFf Dist, Clearance
Cleanup Pass Oru Racid Sh
3P ep
Start Side Extension
[ chamfer Bar Corner Break
Create a Lathe Rough e Fin. Stock
Process with same insert Xr Stock &
(Tool #1) as shown. ZStock =

[A Coolant
[ Flood
[] Thru Spindle

Chip Break
[Jrull off
Clowel

Chip Length Prefer Canned

Mcss Material Auto Finish

Feed
10000
Cut Direction Axes

s[5 | Ex+ Bx e+ Bz
| EntryFeed | | 0.008 ipr
| ContowFeed 0008 |pr

Comment
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2. Setthe machining markers
as shown.

This will cut from the front to the back of the first groove.

3. Create the toolpath.

The next set of operations will continue to machine the OD of the part. We will rough and finish
the back side of the front flange with tools 3 and 4 in a multi-process operation, Perhaps you
recall that these tools were set to cut from the back of the part to the front.
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Roughing | Rotate |

CutSide X+ @®op

[ cut other side OFront D
M Forward (O FrontFace
[(Back &Forth O BackFace
RoughType | Tumn v

f-

—
3
o

[ Use Auto Clearance

Part Station | 1; Spi
cutoept . e
Rough Style
ff
Clpull off wal @® Material Only
Max Pull OFf Dist. Clearance

QOFul

0.0

]
I
o]
]

Cleanup Pass
Rapid Step

Start Side Extension
[ Chamfer Bar

4. ForProcess #1 create a Length
Lathe Rough process with
the second 1/64” 55° Insert
(Tool #3) as shown.

Corner Break
Fin. Stock =
¥r Stock £
Z Stock =

[A Coolant

[ Flood
[] Thru Spindle

Chip Break
[CJeull Off
[CJowel

Chip Length Prefer Canned

Auto Finish
Feed
Cut Direction Axes
| =5 | Bx Bx Bz @z
| Entry Feed IlD.ODﬂ ipr
(Goneresd | [058 o
Comment
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Contour | Rotate | Entry/Exit |

Cut Side X+ @®op
] Cut Other Side (O FrontID
Forward (O Front Face
[[]5quare Corners () Back Face
[cutoff
Rapid In [“]Use Auto Clearance
[INo Drag Part Station | 1: Spindle 1
Contour Style
Entry And Exit (@ Material Only
®re Gearence
wwss | O
5. ForProcess #2 create a O so°Line Corner Break
Lathe Contour process with O Advanced Fin. Stock £
the 1/64” 35° Insert (Tool #4) ¥ Stodk &
as ShOWﬂ . Chip Break Z Stock =

Ceul off [[] cutter Radius Comp. On
[Jowel [~ Coolant

[ Flood

[[] Thru Spindle

Chip Lengtt

Hcss | Materal

Max RPM
SFPM 55
Lt i e
irection
Contour Feed | 0.008 ipr Flx+ Hx- Hz+ Hz-

Comment

6. Setthe machining markers as
shown.

This will generate toolpath that will cut from the middle of the part to the front of the flange.
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7. Create the toolpath.

The next operation we will make use of the contouring operation that we just used.

8. Delete the Rough Process from the list.

Contour | Rotate | Entry/Exit |
Cut Side X+ @®op
[CJcut Other side O FrontID
Forward () Front Face
[Jsquare Corners () Back Face

Ocutoff
Rapid In [ use Auto Clearance

[INoDrag Part Station | 1: Spindie 1

Contour Stvle
Entry And Exit (®) Material Only

Li
®re Gearance
soRadus [0 | Orul

(O g0°Line Corner Break

9. Change thetool in the last
Contour process to the 1/64”

35° Insert (Tool #2). Xr Stock
Chip Break 7 Stock =

OJeul off [ cutter Radius Comp. On

[Clowel [ Coolant
[~ Flood

[[] Thru Spindle

(O Advanced Fin. Stock =

Zhip Lengt

Mcss | Material |

Max RPM
SFPM 55
e (o e
irection
| Contour Feed | | 0.008 " Hx+ Ax- Mz+ Mz-

Comment
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10. Set the machining markers as
shown.

11. Create the toolpath.

Note how the tool will rapid over the area that has been finished by operation #4.

12. Switch to the isometric view (Ctrl+I).

13. Render the operations.

Image 1 shows Operation #2 near the end of its last pass. Image 2 shows Operation #4, a
contouring operation, finishing the back of the flange. Image 3 shows Operation #5 performing a
Material Only Contouring operation to finish the OD and Image 4 shows the part condition after

the first five operations.
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% &
% &

Our next set of operations will be to Drill, Rough and Finish the ID of the part.

Holes |

Entry/Exit Cyde: -3, -2.94978

—
(O Feed In - Rapid Out | ‘ | 2
(@) Feed In - Feed Out

| e
Ot o~
—=

]

ORigid Tap
(O Pedck, Ful Out
(O Peck, Chip Breaker

|0.5

[ use Auto Clearance
Part Station 1: Spindle 1
1. Create a Lathe Holes
process with the 1/2” Drill
(Tool #5) as shown.

| revs

Prefer Canned
[ Coolant
[~ Flood
[] Thru Spindle
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2. Create the toolpath.
This will drive the tip of the drill to the back of the part.

The next set of operations will be a multi-process operation consisting of a Rough and a

Contour process.
Roughing | Rotate |
Cut Side X+ Oop
[lcutother sice (® FrontID
EForward (O Front Face
[Back &Forth (O Back Face
RoughType  |Tumn v
oo .
[eull off wal
Max Pull OFf Dist
Cleanup Pass
Chamfer Bar
3. Create a Lathe Roughing Length

process with 1/64” 80° Insert
(Tool #6) as shown.

[ Use Auto Clearance
Part Station | 1; Spindle

Rough Style
(®) Material Only
Clearance

QOFul

Rapid Step
Start Side Extension

Corner Break
Fin. Stock =
Xr Stock =
Z Stock =

[A Coolant
[ Flood
[] Thru Spindle

Prefer Canned
Material Auto Finish

Feed
10000
Cut Direction Axes

Mx+ Mx- MHz+

s | [ |

wvresd | 078w
meFced‘ ‘D.ODG “p.-

Comment

Be sure to enter a stock value for the Contouring operation to clean up.

4. Create a Contour process with the 1/64” Triangle Insert (Tool #7) as shown.
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Contour | Rotate| Entry/Exit |

Oop

@ Front D
() Front Face
(O Badk Face

Cut Side X+
[JCut Other Side
[~ Forward
[[Jsquare Corners
[cut off

Rapid In

[Ino Drag
Entry And Exit
@®)Line

90° Radius
(O g0° Line

]

(O Advanced

Chip Break
el off

[CJowel

Chip Length

Material
Max RPM
SFPM 55

(et o w

Contour Feed | | 0.008 ipr

[“]Use Auto Clearance
PartStation  1: Spinde 1

Contour Style
(®) Material Only

Clearance
OFul
Corner Break
Fin. Stock £
Xr Stock £
Z Stock £
[[] cutter Radius Comp. On
[~ Coolant
[ Flood
[] Thru Spindle

Cut Direction Axes
Mx+ Mx- Mz+

Comment

5. Setthe machining markers as shown.

6. Create the toolpath.
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7. Render the Operations.

—

OD Thread

The last turning operation we will perform on Spindle 1 will be an OD thread at the front of the part.

1. Create a Lathe Thread process with the Threading tool (Tool #8) as shown.
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Tlreadlnmu'

(®) From Parameters

(O From Shape

%r Shift

Cut Side X+
[CJcut Other Side
@®oD

(OFrontID

[ use Auto Clearance
In Feed

(O Balanced

©mge  [n5 |

[ alternate

s
<

-
- |
w

Depth of Cut
1st xr
(®) One Finish Pass
(O const Cut
(O Const Load

]

Last Cut Xr
—
Part Station | 1: Spindle 1 v

EN
.
Material

Prefer Canned

[¥] coolant
] Flood
[] Thru Spindle

8]

2. Create the toolpath.
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3. Render the operations.

At this point we will create Utility operations to place the sub spindle on the part and return with
the part. While this can be created at any time, we will do this now so that we can render

operations we will create on the sub spindle. While operations can be created on a spindle that
does not have stock, rendering will not show up if stock has not been transferred to the spindle.

Utility Ops

1. Double click a process tile and select the Utility function tile. A tool is not needed. U
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Select Process Type Select Tool Type

| Mill Cut Off Bar Stop

Turning

EIEIE

A%

Thrd Whirl | |

The Utility process tile seen in the CAM palette is a capital “U”. No tool is required so the “No
Tool” tool type should be selected.

Once “No Tool” is selected the icon in the process tile changes to match the type of Utility
operation being created. By default this is typically “Load Spindle” but depending on your MDD
may be something else.

The first Utility operation we will make is Unload Spindle. Before bringing our sub spindle to the
main we want to be sure the spindle is empty.

2. Create an Unload Spindle operation as shown.

| Unload Spindle

| Auto Chuck

Spindle | 52:Spindle 2

Time |10

3. Create a Sub Spindle In operation as shown.
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' Sub Spindle In

Main Spindle  51:Spindle 1 Part in Main
Sub Spindle | 52-Spindle 2 [ ] Partin Sub

Spindle On 0.1
(@) Forward |3'I]

(_) Reverse -2.15

C Synched
[ ] Unloads Spindle

The Grip Z value specifies the depth at which the sub spindle will grab the part. The sub spindle
will grab the part 0.100" from the first groove. If you look at the Operations list you will see that
these Utility processes actually created two operation tiles each. This is for synching purposes;
the operations represent the start and end of the Sub Spindle On Part operation. We will now
generate two more Utility Operations. The first will return the sub spindle to its normal position
and bring the cut off part with it, and the second operation will load stock into Spindle 1.

4. Create a Sub Spindle Return operation as shown.
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' Sub Spindle Retum

Main Spindle  51:Spindle 1

Sub Spindle  52:Spindle 2

Spindle On

With Part
[ ] Open Main Collet
[ ] Main Loaded

Be sure that the With Part checkbox is checked.

5. Create the Utility operation shown.

'Load Spindle

| Auto Bar Feed

Spindle | 51:Spindle 1

Spindle On

Click Doit(Ctrl+.).
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Sub Spindle Ops
oD

We will now create the sub spindle operations.

A recommended method for creating operations is to create all ops on the primary

® spindle first. Once the operations are complete and valid, they may be changed to the
sub spindle. This is an excellent method for new users as it minimizes the complexity of
the part.

All milling operations will be created last. We will be moving the operations performed on the sub
spindle to the empty tile slot so we may leave the empty space.

1. Open the Spindles list and show Spindle 2. %

L]

(@5  1:spindie 1
o el .
(@ 2 spindle2

2. Switchto CS 5: ZX plane of Spindle 2 and Unzoom.

Comment Part Station  WFO

£ plane Spindle 1
= plane Spindle 1
HY' backside plane  Spindle 1
Y plane Spindle 1

£ plane Spindle 2
# plane Spindle 2
HY backside plane  Spindle 2
Y plane Spindle 2

3. Switch to the Home view (Ctrl+H).

86



Multi-Task Machining Tutorials

This will re-orient your view of the ZX plane of Spindle 2.

4. Create a Lathe Rough process with the 1/64” 55° Insert (Tool #10) as shown.
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®oD

(O Front ID
(O Front Face
(O Back Face

~

[ use Auto Clearance

Cut Depth >¢r Part Station |z,gp-.-.de2

[CJrul off wal

Rough Style
(®) Material Only
Maxx Pull OFF Dist, Clearance

OFul

Cleanup Pass §
Rapid Step

Start Side Extension
] chamfer Bar

Length

Corner Break
Fin. Stock =
Xr Stock =
Z Stock =

[ coolant

] Flood

Thru Spindle
Chip Break =

[Clpull Off
[Jowell

Zhip Lenagk
-hip Length Prefer Canned

Mcss Material Auto Finish

Feed 0.008
RPM 10000
Max Cut Direction Axes

. sM | [SS | Mx+ Mx- Hz+ Mz
| EntryFeed | [0.008 ior

| ContourFeed | [0.008  pr

Comment

ipr

Set the machining markers as shown.
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The operation we just created will rough the backside of the part. The machining markers were
set on the bottom of the part for ease of visualizing what the tool will do. Remember that all tools

in Tool Group 2 are approaching from the bottom. The next operation we will create will
machine the OD grooves.

7. Create a Lathe Contour process with the Groove Tool (Tool #12) as shown.
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Contour | Rotate| Entry/Exit |

Cut Side X- ®op
[ Cut Other Side OFrontID
E Forward O Front Face
[[]Square Corners (O Back Face
Ccut off
Rapid In [] Use Auto Clearance

[Ino Drag Part Station ‘ 2: Spindle 2

Deflection Comp. | 0 A Contour Style
Entry And Exit i
Entry And Exit (®) Material Only

©Lne Gearance
so°Radus [0 | OFul
(O90°Line Corner Break
(O Advanced Fin. Stock +
Xr Stock =
Chip Break Z Stock £
CJpul off [[] cutter Radius Comp. On

Clowel [~ Coolant
) [ Flood

[] Thru Spindle

Speed: RPM || 45
; irection
Contour Feed | | 0.004 ipr i+ Hx Hz+ Hz-

Comment

8. Setthe machining markers as shown.

The groove tool simply dips into each of the grooves.

9. Create the toolpath.

90



Multi-Task Machining Tutorials

We will next generate the ID machining, including drilling roughing and finishing operations.

ID

1. Create a Holes process with the 3/4” Drill (Tool #14) as shown.

|
2. Create the toolpath.

The next set of operations will be a multi-process operation consisting of a Rough and a
Contour process.

3. ForProcess #1 create a Lathe Rough process with the 1/64” 80° Insert (Tool #15) as shown.

91



Multi-Task Machining Tutorials

Roughing | Rotate |

CutSide X- Oop

[ cut other side @FrontID

[ Forward (O FrontFace

[JBack &Forth (O BackFace

Rough Type | Tum v T Xd

[ Use Auto Clearance

Cut Depth r Part Station

Rough Style
[CJpull off wal ® Moterial Only
Clearance

OFull

Max Pull OFf Dist.

Cleanup Pass
Rapid Step

Start Side Extension

Chamfer Bar - Break

Length
o Fin. Stock =
Xr Stock &

ZStock =

[A Coolant
[ Flood
[] Thru Spindle

Chip Break
[Jrull Off
[CJowel

Chip Length Prefer Canned

Hcss Material Auto Finish

Feed
10000
Cut Direction Axes

L | Ex+ Bx B+ Bz
| Entry Feed l |D.ODG ipr
| ContourFeed | (0006 |pr

Comment

4. For Process #2 using the same tool create a Contour process as shown.
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Contour | Rotate| Entry/Exit |

Cut Side X- QOop

[] cut Other Side (@ Front ID
M Forward O Front Face = - 1xd
[[]square Corners

(OBack Face
[Jcutoff

Rapid In [“]Use Auto Clearance
[INoDrag Part Station | 2: Spindle 2

Contour Style
Entry And Exit (®) Material Only

©Lne Cearance
so°Radus [0 | OFul
O 90°Line Corner Break
(O Advanced Fin. Stock =
Xr Stock £
Chip Break Z Stock =
Cpull off [[] cutter Radius Comp. On

[Jowel [ Coolant
. [ Flocd

[[] Thru Spindle

| Mateal |

o
SFPM 50

R

; irection

Contour Feed || 0.006 ipr Mx+ Hx- Hz+ Hz-

Comment

5. Setthe machining markers as shown.

6. Create the toolpath.
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7. Create a Contour process with Groove Tool (Tool #13) as shown.

Contour | Rotate| Entry/Exit |
Cut Side X- Oop

[CJcut Other Side @ FrontID
[Forward OFront Face = - 1xd
[Jsquare Corners

(O Back Face
Ccut off

Rapid In [ use Auto Clearance
[Ino Drag PartStation | 2: Spinde 2

Deflection Comp. | 0 Ko Contour Style
Entry And Exit (O Material Only

©Lne Clearance
90° Radius D @ Ful
() 50° Line Corner Break
(O Advanced Fin. Stock £
Xr Stock &
Chip Break Z Stock =
Cpul off [] cutter Radius Comp. On

Clowel [ Coolant
[ Flood

[] Thru Spindle

Mx+ Hx- Mz+ Mz-

8. Setthe machining markers as shown.
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OD Thread

The last turning operation we need to create is the OD thread on the sub spindle.

1. Create a Lathe Thread Process with the Thread Tool (Tool #11) as shown.
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'I'lreadlnmu]

(®) From Parameters
(OFrom Shape
% Shift
Cut Side X+
[Jcut Other Side
@®oD

(O FrontID

-
w

]

EXNl
I
]
El
v

| Speed:RPM | | 115

[Muse Auto Clearance
In Feed

(O Balanced

©mge [n5 |

[ alternate
Depth of Cut
15k xr

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

Last Cut

Spring Pass

Part Station | 2: Spindle 2 v

Prefer Canned

[~] coclant

] Flood
[[] Thru Spindle

2. Create the toolpath.
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3. Save the partfile.

This completes the turning operations on this part.

Hexagon

We will now create several milling operations. The first operation we will create is the hexagon on
the backside of the part. To generate this operation we will need to create some geometry.

Comment Part Station  'WFO

£ plane Spindle 1
=1 plane Spindle 1
HY backside plane  Spindle 1
Y plane Spindle 1
£ plane Spindle 2
# plane Spindle 2
HY backside plane  Spindle 2

Y plane Spindle 2

999999

1. Switch to CS8, the YZ Plane of Spindle 2.
2. Create a horizontal line at Z: -0.5", X: 0.75".

3. Create a Mill Contour process with the 0.5” Finish Endmill (Tool #17) as shown. Note the CS
used in the Rotate tab.
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Contour | MilFeature | Soids | Open Sides| Offset | Entry/Ext | Rotate|

Material (O Depths from Feature
(®) Depths From Tool

Speed: RPM

— AR ) 1
ContarFesd e il
Entry And Exit 0 ] +
(@ Line

90° Radius

25tep

O 90°Line Desired Actual #Passes
O Advanced 0.5

[Jretracts  []DepthFirst []Prefer Subs
[JRamp Down [JBack &Forth

No. of Extra Offsets

70 o

Donothitfiats v
Z Stock >
Overiap EARound Corners Break D
9 Passes gCuuer Radius Comp. On
[Juse stock [ Coolant
Material Only [ Floed
Ignore Prior Tool Profies [ Thru Spindle
[Cpattern: 1: Workgroup
Part Station | 2: Spindle 2 [

Comment |

Cnnhulrl Mill Feature | Solids | Openﬁcsl oﬁsetl Entry/Exit Rotate |
Mach CS: | 6: XY plane - 52: Spindle 2 v
(O Positions Angle C | 180

(® Polar and Cylindrical Miling

Duplicate

F Jwe
:

white and black markers.

5. Create the toolpath.

4. Setthe machining markers as shown. This placement is crucial - note the positioning of the
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6. Render the operations.

Drilling ops TG1

We will now create drilling operations on Spindle 1 with tools in both Tool Groups. To perform these
operations you must have the Advanced CS option. We will be creating a new CS to drill on the B-
axis of this part.
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1. Create anew CS based on CS4, the YZ plane of Spindle 1.
2. Switch to Spindle 1.

3. Select the point shown and click the Change CS Origin button.

4. Create a horizontal line at Z0.

This line will be used to help align the CS.

5. Selectthe two lines shown

L
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6. Clickthe Align CS Plane button.

We will now rotate the CS 180° around its depth axis.

7. Deselect allgeometry and click the Align CS Plane button again.

This will open the CS Align dialog.

8. Rotate the CS as shown.
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(") 3D Points
[y HYD
Foint 1 #

Paint 2 "

Paint 3 *

e

(®) Fotate
Bz

Ox OH
Oy O
(JZ @D

[ ] Duplicate

9. Rename the CS “B-Axis Drilling”.

We now need to create a point for the drilling operations we will be creating.

10. Create a Mid-Point for the line shown. /g

11. For Process #1, create a Milling Holes Process with the 0.35” Drill (Tool #18) as shown.
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Drill | toleFeatre | core | Premil | MilFeatre | Rotate| Drill | HoleFeatwe | Gore | Premil | MilFeawre Rotate |
Entry/Exit Cydle: (O Dimension from Hole Mach CS:  9: User CS - 51: Spindle 1 v
(® Feed In - Rapid Out (® Dimension from Tool
(OFeed1n - Feed Out At0p End @ Positions ange c [0 |
OfTep *’—I‘M N 0 ,—\o. 1 t (O Polar and Cylindrical Miling
Ot 0.35 Duplicate
O Pedk, Full Out 7=
(O Peck, Chip Breaker -0.04485 l:l time(s)
(O Rough Mill Bore | + c
0.15
o 1] [= ]
(O Helix Bore
Load H1D
Transition Between Holes
@neve
v 1 (O Part Clearance 1.32474
‘ Feed I 196 8 =D
Hole Feature 0
Clearance [ vary Depth With Geo.
‘ [JReverse Order
Pedl
[~ Coolant
Retract EFlnud
[J10rection [ Thru spindle
[Jrattern: 1: Workgroup hd
Comment | ~

12. For Process #2, create a Holes process with the 0.2” Drill (Tool #19) as shown.
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Drill | HoleFeatre | Gore | Preil | MilFeatre | Rotate|

Entry/Exit Cyde:

(O Feed In - Rapid Out
(@ Feed In - Feed Out
OTap

ORigid Tap

(O Pedk, Ful Out
(OPeck, Chip Breaker
(O Rough Mill Bore

(O Finish Mill Bore

() Helix Bore

RPM 859

| Feed | 3% |

Clearance

Peck

[[] 1 Direction

(O Dimension from Hole
(®) Dimension from Tool

— Y m
o 27" [ewems |

Transition Between Holes

@R Level 0.1

(O Part Clearance 1.32474
(O Absolute D

(O Hole Feature

Vary Depth With Geo.
DReverse Order

[ Coolant

[~ Flood

[] Thru Spindle

1: Workgroup

[Jrattern:

Part Station | 1: Spindle 1

13. Select the mid-point and create the toolpath.
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Drilling Ops TG2

We will now create drilling operations for Tool Group 2 using the processes from Tool Group 1.

1. Change the tool used in Process #1 to tool #20, the 0.05” Drill and modify the Process as
shown.
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Drill | HoleFeatre | Gore | Preil | MilFeatre | Rotate|

Entry/Exit Cyde:

(O Feed In - Rapid Out
(@ Feed In - Feed Out
OTap

ORigid Tap

(O Pedk, Ful Out

(O Peck, Chip Breaker
(O Rough Mill Bore

(O Finish Mill Bore

() Helix Bore

RPM #® |

| Feed ‘ |13.75 |

Clearance

Peck

[[] 1 Direction

(O Dimension from Hole
(®) Dimension from Tool

T
= Y e
. T2 [+

Load H1D

Transition Between Holes
@R Level 0.1

(O Part Clearance
(O Absolute D
(O Hole Feature

1.32474

Vary Depth With Geo.
|:| Reverse Order

[ Coolant

[~ Flood
[] Thru Spindle

[rattern: 1: Workgroup

Part Station | 1: Spindle 1

2. Change Process #2 to use the Tap tool (Tool #21) and modify the Process as shown.
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Drill I Hole Feature | Bore | premil | Mil Feature | Rotate|

Entry/Exit Cyde: (O Dimension from Hole
(O Feed In - Rapid Out (®) Dimension from Tool
(OFeed In - Feed Out At Op End
o G | B
101 R 0.1 t
(ORigid Tap
(O Peck, Ful Out
(O Peck, Chip Breaker
(O Rough Mill Bore _%J—
| -0.375
(O Finish Mill Bore D
() Helix Bore

Transition Between Holes

@R Level 0.1
(OPart Clearance 1.32474
(O Absolute D

(O Hole Feature

RPM
Tap %

Dwell
[+ vary Depth With Geo.
|:|Reverse Order
[ Coolant
[~ Flood
[] Thru Spindle

Clearance

Peck

[Jrattern: 1: Workgroup

Part Station | 1: Spindle 1

3. Deselect the previous operations.
4. Create the toolpath.

We now need to sync the drilling operations because otherwise we will have two milling
operations trying to perform tasks on the same spindle at the same time. Additionally, we need
to move the operations into the flows, meaning the operations need to be placed within the
bounds of the utility operations.

5. Drag the ops with tools 18 and 19 to the space between Ops 9 and 10.
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This will put the operations before the Utility operations begin.

Sub-Spindle Utility Ops

1. Create an Unload Spindle operation as shown.

' Unload Spindle

| Auto Chuck

Spindle | 52:Spindle 2

Time |10 | secs

2. Create a Sub Spindle In operation as shown.
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' Sub Spindle In

Main Spindle  51:Spindle 1

Sub Spindle  52:Spindle 2

Spindle On

W Part in Main
+ [ ] Partin Sub

ZClearance 0.1

Feedrate 30

Grip Z -2.15

3. Create a Sub Spindle Return operation as shown.

' Sub Spindle Retum

Main Spindle  51:Spindle 1

Sub Spindle  52:Spindle 2

Spindle On

V] \ith Part
[ ] Open Main Collet
[ ] Main Loaded

Be sure that the With Part checkbox is checked.

4. Create the Utility operation shown.
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'Load Spindle

| Auto Bar Feed

Spindle | 51:Spindle 1

Spindle On
(@) Forward

() Reverse Feed Distance |3.225

Click Doit(Ctrl+.).

Cut Off

That completes the turning operations on the sub spindle. We now need to cut off the part.

1. Create a Lathe Contour process with the Cut Off tool (Tool #9) as shown.

110



Multi-Task Machining Tutorials

Contour | Rotate| Entry/Exit |

Cut Side X- @®oD
[]cut Other Side (O FrontD
M Forward () Front Face
[[Jsquare Corners (D pack Face
Ocutoff
Rapid In [VlUse Auto Clearance

[INoDrag Part Station | 1: Spindle 1

Contour Style
Entry And Exit (®) Material Only

©Lne Cearance
so°Radus [0 | OFul
O 90°Line Corner Break
(O Advanced Fin. Stock =
¥r Stock &
Chip Break Z Stock =
Crull off [Jcutter Radius Comp. On
[Jowel [ Coolant

[ Flocd

[[] Thru Spindle

| Mateal |

—
SFPM 45
irection
Contour Feed | 0.004 ipr Blx+ Hx- Hz+ Hz-

Comment

2. Setthe machining markers as shown.

This will cut the back of the part.

3. Create the toolpath.
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We will re-order the operations we have just created because we have created a sequence of
operations that cuts off the part before the sub spindle actually grips it.

4. Drag the cutoff operation between Op #27 and Op #28.

F_4

5. Open the Sync Control dialog. -
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An error message appears that says there is a spindle control conflict at Op 8. That is because
we currently have turning and milling operations happening on Spindle 1 at the same time.
When we moved the last two Holes operations we inadvertently caused this potential conflict.

To fix this we will sync the drilling operations. We will have the Tool Group 2 drill and tap wait for
the Tool Group 1 tools to finish. That will fix the conflict and put our drilling operations in order.

Qi
6. Switch to the uniform view. ==

= a gy "

93y 3 [FHAY
I Eendet l()

Flaw 1 Flow 2

1
4

This will allow you to select timeline scale so that you can see the operations at the end of both
flows.

Select the Op end (bottom half) of Operation 11 and the Op Start (top half) of Operation 26.

Click the Operation Sync button. y
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= W W
DDy 2 HA
J Sispndet \lf)
15 165

T8 1 T2 2
1]

=

Tz 1

The TG2 drilling ops will now wait for the TG1 to finish.

9. Render the operations.
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10. Save the part.

Auto-Flip

This exercise is intended to familiarize you with
modifying tool information to automatically flip
toolpath across X0. Some people find MTM to be
easier or more familiar by setting up the part as if it
were a regular lathe part, and then modify the
operations. The exercise uses a pre-made part
called Auto-Flip.vnc (For the part print for this
exercise, see“Auto-Flip” on page 124). We will
modify three of the tools to flip the existing toolpath
from the +X side to the -X side.

We will modify the last three tools to flip the OD Plunge rough at the back of the part, the OD Thread
and ID Contour operations. After we have flipped the operations, we will sync them.

Looking closely at the last three tools in the list (tools 5, 6 and 7), you can see that each of the tools
is in Tool Group 1. These tool positions also conflict other tools. Since these tools are not on a mini-
gang of some sort, we have simply used these numbers for convenience since we will be changing
the Tool Group these tools are assigned to.
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Tip Rad
Inscribed Dia. [¢ |
Thickness 3|

A G EAE

| T | 1gn. W pent. P 55°K |ret. L Jroove |
< (=]

]

Eat. 00 Fecersd | Ofeets  [5 cut e fldr 13 Ofsets [ Cut X Edit.
00" Di. ek
(1] 05" Maxpunge LS (] ~ LT612750  sickotlen 0 1] 5 Max
) shark
¥ [ insertFace Up ¥ 180F Hoderlen [127 | [JinsertFaceUp ¥ [ nsertFace Up

ﬁ' ﬂ ez ] ° 4 o s ) " sers [

Tool Material | Carbide Insert Coated v Tool Material |Carbide Insert Coated v Tool Material | Carbide Insert, Coated v

Comment [ Comment [ Comment

Flipping Tool directions

Upper to Lower

1. View the toolpath for Op #5.

We are simply loading it so you can see the “before and after” results.
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| @

35*V |md_R
& (O

L 55*K |Jrect. L
< |7
L 35°VN 2DForm

TG2:Lower ~
v

¥ |
¥ |

N

2. Modify tool #5 as
shown.

0.0° Face relief Offset # : Cut X%
0.0° Dia. relief e
-0.5" Max plunge Notch Ramp D

B Insert Face Up

Tool Material Carbide Insert, Coated

Comment

3. Choose View > @}J Redraw to redraw
the toolpath. (Ctrl+R).

The toolpath is automatically updated to cut on the -X side.
Next we will update tool number 6 and 7.

4. SelectOp #6 and Op #7.
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5. Choose View > Redraw.
(Ctrl+R)

You can see that both operations cut on the +X side of the part.
6. Modify the TG, cut side and insert settings of tool #6 and tool #7.

Make sure you choose Insert Face Up setting.

=

t

Tool #6 Tool #7

7. Redraw the workspace.

You can see that the toolpath is automatically updated to cut from the -X side.

We now need to add two syncs to the part. The first will make Operation 6 start after Operation
2.
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Syncing the new flow

o
1. Open the Sync dialog and c1ick the Uniform Tile button. =~

2. Create a sync at the end of Op #2 and the start of Op #6.

The next sync will cause the ID Contour to wait for the drilling to finish.

=

DHY

s

AV

J 51-Spindle 1

U 9

]

Flow 1

3. Create a sync at the end of Op #4 and the start of Op
#7.

Now that we have our syncs set we should check the run-time. Since we have different Tool
Groups trying to control the spindle’s RPM at the same time, we should specify which

operations have control over the spindle speed.
Ly
4. Turn off Uniform View. 44

5. Switch to the Spindle Mode. =
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Spindle Maode
HHY :
A cisender L

Flaw 1

T1 1
1
51

The highlighted operations currently have
control over the spindle. We will now give
Operations 1, 2, 4 and 6 control over the spindle
speeds.

(Ctrl+click) Ops 1,2, 4 and 6 and deselect any other Ops.

Recalculate the run-time. \)
The run-time should now take a little over five minutes.

Render the new operations.
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Sub Spindle
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Single Spindle Part
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