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FeatureCAM overview

FeatureCAM is a CAD/CAM software suite that automates machining
and minimizes programming times for parts on mills, lathes, and
wire EDM. Unlike operations-based CAM systems, FeatureCAM
generates toolpaths based on the features of the part, and
automatically selects appropriate tools, determines roughing and
finishing passes, and calculates feeds and speeds. The selections
made can be based on the built-in machining knowledge that
Delcam supplies 'out-of-the-box' with FeatureCAM, or from
experience captured from your company, project or individual users'
preferences.

FeatureCAM includes five stand-alone modules:

= 2.5D Milling - 2.5D design and toolpath generation for 2- and 3-
axis mills.

= 3D Milling - 3D surface modeling and 3-axis toolpath generation.

= 3D Lite - a limited version of 3D milling.

& 3D Lite lets you mill only one surface per feature, but you
can create multiple features. The strategies available in 3D
Lite are Z-level rough, Parallel rough, Parallel finish, Isoline,
and 2D spiral.

= Turning - 2-axis design and toolpath generation for 2-axis lathes.
= Turn/Mill - Supports lathes with C and Y-axis milling capabilities.
= Wire EDM - 2- and 4-axis wire EDM toolpath creation.

The following add-on modules are also available:

= RECOGNITION - 3D surface and solid import and the recognition
of 2.5D features from solid models. Accelerates making 2.5D and
turned parts from solid models.

= Tombstone - Multiple part manufacturing for horizontal or vertical
milling machines with indexers.

FeatureCAM 2012 FeatureCAM overview ¢ 3



= Solid Modeling - Solid modeling and tools for creating molds from
solid models.

= 5-Axis Positioning - Manufacture 2.5D features from 5-axis
orientations.

= Native Import Modules - Native data can be read directly from
SolidWorks, SolidWorks Assemblies, Autodesk Inventor,
SolidEdge, Catia, NX, Pro-Engineer, and Step files.

= Machine Simulation - Modeling and simulation of a CNC machine.

= Advanced Turn/Mill (MTT) - Includes support for Turn/Mill in
addition to support for B-axis (5-axis positioning) and multiple
turret synchronization.

= Network Database and Licensing - Flexible product licensing allows
sharing FeatureCAM licenses across a network.

= 5-Axis Simultaneous - Manufacture 3D features while changing
the tool axis.

Why creating toolpaths is so fast

FeatureCAM has the unique ability to generate toolpaths and create
NC code to run the machines with a minimum amount of user input.

Traditional CAM systems are operations-based and require you to
program every operation, one at a time, to create your part.
FeatureCAM is feature-based; this means the part is created using
features that describe that part, from simple holes, to complex
pockets, to turned grooves. Machinable features contain information
and rules describing how and where material removal should occur,
cutting depths, whether to use climb cutting, whether to spot drill or
center drill, and preferred machining strategies for roughing and
finishing. This means that after you import or draw the part and
identify its features, FeatureCAM automatically:

= Selects the most appropriate tools and operations;
= Recommends machining strategies;
= Calculates speeds and feeds;

= Generates toolpaths and creates the NC code.

“{)  You can customize this built-in ‘intelligence’ to your own style
of cutting.
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FeatureTURN Intro to Turnmill Features

Intro to Turnmill Features

Introduction

FeatureTURNMILL allows the combination of turning and milling features on lathes with
powered rotary tools. FeatureTURNMILL supports the normal Z and X axes of turning
combined with the C and optional Y-axis. All turn/mill machining centers will support C axis
(which the ability to rotate about Z). Y-axis is an option which adds to the cost of the
machine. You should not assume that every turn/mill machine available will possess a Y-
axis.

The yoke shown in the left-hand figure could be manufactured with a C axis lathe in two
setups or using a C axis lathe with a subspindle. The right hand figure is a piece that requires
a Y-axis due to the flat pockets on the top and bottom of the piece. (If these pockets were
wrapped, they would have a curved bottom and then they could be manufactured without a
Y-axis.)

Creating turnmill features in FeatureCAM

Turn/mill features are classified as either Turn/Mill or pure Turning features. Turn/mill
features assume powered tools and turning features assume that the tool does not spin. For
example, you can make a hole along the Z-axis with both feature types, but the milled one
uses rotary tools and the turned hole uses a drill that does not spin, therefore the spindle will
spin instead.

e Turning features are identical to those on a 2-axis lathe

e Milling features are created the same as for a 3-axis mill, except that you are given
new choices for positioning and orienting the features either on the OD or on the face
of the part

Issue FeatureTURN 2012 1
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FeatureTURN Intro to Turnmill Features

In the screengrabs below you can see how after selecting Turn/Mill the software will allow
the user to create milling features exactly like if he would be using our basic 2.5D module.

Mew Feature - Type MNew Feature 7=
What kind of feature would you like to make? What kind of feature would you like to make?
& Tum/Mil From Dimensions From Curve
: @ Hole Boss Round
Tuming Rectangular Pocket Chamfer Side
Slat Groove
Step Bore Pocket
Thread Miling From Featurs
Face Group Pattem
— User
Toolpath
From Surface
Surface Miling

Make a pattem from this feature
Extract with Feature RECOGNITION

< Back [ Mext = ]

Ex .| [ Cancel | [ Help | [ <Back || Nex>

[ Finish || | Cancel | | Help |

All forms of simulation (Centerline, 2D, 3D and machine simulation) are supported. In 3D
and machine simulation rotation of the part is accurately simulated, allowing the user to run
toolpaths and experiment with different options using our simulation package instead of
having to test different scenarios in the machine.

Tool selection for turnmill features

Turn/mill features use the same tools as the normal milling features, but they are renamed
with —rotaryX or —rotaryZ appended to the name to indicate that it is a powered rotary tool.
For example, if a tool called center_4 is selected for a turnmill center drill operation, the tool
is copied and the copy is called center4-rotaryX.

Rotary tools cannot be explicitly created, but if you manually select a tool for a turnmill

operation, it is copied and the copy is designated as a rotary tool. Rotary tools cannot be used
for turning operations.

Features appropriate for turnmill

Milling features can be performed in turnmill with the following considerations:

e Milled features on the Z face: FeatureTURNMILL can make any feature on the face
of a part by using only XZC moves, for machines that do not have a Y-axis. If you
want to use Y-axis on the face of a feature, you must check the Cut using Y-axis
coordinates check-box on the Dimensions page of the feature's Properties dialog

e Dirilled features on the Z face or OD can be created without any restrictions

e Unwrapped milled features on the OD: These features are output in X, Y and Z
moves.
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o If your machine does not have a Y axis, the only features you can cut on the
OD (without wrapping) is a simple slot whose length is aligned with the Z axis
o If your machine has Y-axis capabilities, you can cut the full set of milling

features on the OD

e Wrapped features are supported (using a live tool), with known limitations - the
same limitations that FeatureCAM has with wrapped 4-axis fetaures. To invoke
wrapping, you must check the Wrap feature around Z-axis check-box on the
Dimensions page of the feature's Properties dialog.

Positioning features on the face of a part

The picture to the right shows the stock like if we
would be looking at it from a right-view. In the file
there’s a star shape curve (red) that we will machine

using a pocket routine.

In our first turnmill exercise we will go through the
necessary steps to create this feature and in the
meantime cover basic principles that will help you
understand why you would want to machine this

with C or Y-axis.

e Open the file Starshape.fm

e You will need the Nakamura WT300 post for this project
e Right-click on the screen and view the project in Isometric view. Notice
that we have a star shape in the front of the part. We will make a pocket

out of this shape

e Go to New Feature, Turn/Mill, Pocket From Curve

Mew Feature - Type

What kind of feature would you like to make?

@ Tum./Mill
~) Tuming

< Back [ Mex “.ﬁn

.| | Cancel | | Hep |

Mew Feature I E
What kind of feature would you like to make?
From Dimensions From Curve
) Hole ") Boss ) Round
_1 Rectangular Pocket “iChamfer () Side
~) Slaot _) Groove
1 Step Bore @ Pocket
~) Thread Milling From Featurs
_) Face ~) Group ") Pattem
1 User
_) Toolpath
From Surface
) Surface Milling

[ Make a pattem from this feature
[] Extract with FeatureRECOGNITION

| <Back || Net> | [ Fnish|,| | Cancel | | Hep |

e Click on Next, pick the curve and continue through the wizard accepting all

the defaults.
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Notice that FeatureCAM will pick the machining angle based on the plane of the curve being
selected. Every 2.5D feature (except simple groove) requires a planar curve. This plane
determines the angle that the software will use to machine the feature.
e Once you're done with the wizard click on Finish and compare the values
in the different field boxes are the same as the ones displayed in the
screengrab below. Make sure that Cut feature using Y axis coordinates

is not checked.

Pocket Properties - pocketl

@ pocket1
5 rough
53 finish

Click on an operation to
et its attributes and
feeds/speeds

Dimensions | Location | Strategy | Misc |

(2]

[ Boundaries. .. l [ lslands... ]

[ ¥ Section... ]

Draft Angle
0.0

Chamfer
0.0000

* Depth
" j 0.5000
v * Bottom Radius
7 —om

[] Cut feature using Y &ds coordinates

A 0.0000

Cancel Applhy l Preview ” Help

)

e Run machine simulation. Note how in order to reach all the areas inside
of the pocket the tool moves up and down along the X axis and the
spindle rotates in C to position the stock. At the moment this part is being

machined with X,Z and C

If you decide to use 3D sim instead and you can’t see the spindle rotating when the
simulation is running, go to Options, Simulation, 2D/3D Shaded and check the box Rotate
view when indexing

Issue FeatureTURN 2012



FeatureTURN Intro to Turnmill Features

e Now let’s open the properties of the feature and check the box Cut feature
using Y axis coordinates so that FeatureCAM outputs and simulates Y-

axis moves to machine this part

Pocket Properties - pocketl [==]
M pocketl Dimensions |Locatior1 IStlategyI Misc |
5 rough
5 fimish [ Boundaries. .. l [ lslands... ] [ ¥ Section... ]
Draft Angle Chamfer
0.0 0.0000

Depth

-
o j 0s000
v * Bottom Radius
/— 0.0000

Click on an operation to Cut feature using ¥ Axis coordinates A 0.0000
set it attributes and CAngle 0.00
feeds/speeds

| oK || Cancel || Aoply || Preview Help

e Run machine simulation. Note how the spindle is now locked and the
tool moves in X, Y and Z to reach all areas inside of this pocket

Pros and cons of Y vs. C-axis

Note: although we support both methods of machining, there are cases where the person
using the software would favor one over the other. The chart below illustrates the benefits

and detriments of both approaches.

You (the user) can agree or disagree with the comments below. They are general to most
machines and could not apply to your particular machine or shop background. Discussion
with peer students is encouraged.
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C-Axis

Y-AXxis

Pros

Cons

Pros

Cons

Machines are cheaper
w/o Y-axis option

Surface quality
suffers due to lack of
Y and having to rely
on C axis

Achieves best surface
finish based on XY
moves. No C-axis
involved during
machining

Expensive machines.
Y-axis is usually
found in upper turrets
only (if multiple
turret machine)

Less area limitations
No constrains on Z-
face features

Slower machining
time. Most noticeable
on older machines

Faster machining
time

Limitation in the
amount that the Y-
axis can travel

Faster programming
in some cases where
repositioning would
be needed with Y-
axis due to limited
machining area

Machining accuracy.
If tool is not setup
exactly on centerline
of X-axis it could
cause issues in
features with parallel
walls

Due to no C-axis
involvement, features
are the most accurate.
If a tool is not setup
on center it can be
corrected using offset
values in the control

Y-axis travel limits
could require for a
feature to be
repositioned, causing
possible witness
marks and added
programming time

Handling Y-axis limits

What is this limitation we talk about with Y-axis
machines? These machines do not have unlimited
travel for the Y-axis. The amount of travel is usually
40-50mm in each Y direction, measured at X0. The
furthest the tool travels in X, the less the Y-axis travel.
The best way to understand Y-axis limits is to picture a

diamond in the face of the part. You can obtain limits
of your particular machine from your machine manual.
Look at the picture to the right.

So how do we cut a feature exceeding the machine Y-
axis? In the next picture you can see a 45 degree slot
feature. In this case part of the slot lies outside of the
Y-axis travel area. The following exercise will show
us how to reposition a feature so that it can be

machined within the Y-axis limit area.

4

\
)
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FeatureTURN Intro to Turnmill Features

e Open file Y-axis limits.fm

e For this project you will need to use the Nakamura WT 300 post processor

¢ Run machine simulation and notice how the software is currently
machining the slot with C-axis. This is the perfect scenario for when you
don’t want to use C-axis, as if the tool is not perfectly set on center of the
X-axis, you could end up with a slight variation in the width of the feature

If we don’t have a Y-axis machine this is the best we can do, but if we do (and our Nakamura
machine does) then we want to use Y.

e Open the feature properties and check the box Cut feature using Y axis
coordinates so that FeatureCAM outputs and simulates Y-axis moves to
machine this part

e Run machine simulation. Notice how the slot is not being machined using
X, Y and Z moves. The problem is that as we discussed, part of the slot
area lies outside of the Y-axis limit boundary. How do we correct this?

At the moment, FeatureCAM is not able to automatically detect when features are located
outside of the Y-axis travel area. It is the user’s responsibility to understand how big this area
is in their machine and to correct the toolpath so that it fits within those limits.

Slot Properties - slotl

® sotl Dimensions | Location | Strategy | Misc |

e Open the feature and S roush ] ingle gt

notice how the C Angleis| | =™ 2

setto O %E‘}T Wiidth

-( 0.2500
This means that FeatureCAM ol b Depth
will use Y-axis to machine the L7 . )ZI 02000
part, but won’t shift the C-axis to 2, 52 Boton Radus
reposition the part in a more ' '
appropriate orientation to reduce ] Thvouch
the amount of Y-axis travel. The e
feature will be machined in the %js::ﬁzglaﬁ::gjgn ¢ Cgt s e
s/speeds

same location where it is drawn.

Cancel Apply Preview ] [ Help ]
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FeatureTURN Intro to Turnmill Features

e Enter 45 degrees, in the C Angle field, to make it match the angle of the
slot

Slot Properties - slotl [z=2]
™ sot1 || | Dimensions | Logation | Strategy | Misc |
-3 rough
=2 finish [C] Simple Length
2
\ — Width
0. s
Chamfer 1 Decth
0.0000 = ept
RiZa ,,/I?I 0.2000
Draft Angle "\d Bottom Radius
~_ 0.000 e 0.0000
~ [] Through /
T
Click on an operation 1o Cut feature using ' Axs coordinates A 25 /
set its attibutes and CAnglz 4500
feeds/speeds
Cancel Applhy [ Preview ] ’ Help ]

By entering 45 degrees in the C Angle field the feature will be rotated 45 degrees while
being machined, which means that it will be aligned with the X axis, causing the least
amount of Y-axis travel. You can also pick an angle if you click on the C Angle word and
then visually select a point in the graphics window.

e Run machine simulation. Notice how the slot is not being machined using
X, Y and Z moves but the feature is repositioned 45 degrees so that it fits
within Y-axis limits

This feature (C Angle) is not only useful for limiting Y-axis moves, it can also be used if the
toolpath generated exceeds the X-axis travel. For example, if the groove would be positioned
with an angle of 180 degrees.

If you are ahead of the class and extra time, open file X-axis limits.fm and machine it using
Y-axis in the X positive direction.

8 Issue FeatureTURN 2012
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Positioning features about the OD of a part

FeatureCAM also allows you to position features about the OD of a part. Just like features
located on the face, they pay attention to the plane of the curve to determine the machining

angle.

The following exercise will go through the necessary steps to create a feature about the OD of
a part. We will first make some features from curves and one from dimensions.

e Open file Features about the OD.fm

e You will need the Nakamura WT300 post for this project

e Using the front curve, make a boss feature. Change the height to be
2.000. Your feature properties should look like the screengrab below

Boss Properties - bossl

[ boss1 |
5 rough
53 finish

Click on an operation to
set its attributes and
feeds/speeds

Dimensions | Location | Strategy | Misc |
[ Stock Curve... ] [ Curves... ] [ ¥ Section... ]

Draft Angle Chamfer

0.0 0.0000
\ + —i—n— Height
LT 2
Bottorn Radius
[ 0.0000
[] Cut feature using Y &ds coordinates A 0.0000

Cancel Applhy l Preview ” Help ]

¢ Run machine simulation and notice how at the moment FeatureCAM
picks a long tool to rough and finish the part. This is not the best approach
to machine this feature, as a longer tool will cause chatter, take longer time
to machine and have a shorter life

Issue FeatureTURN 2012
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e Let's borrow a feature from our 2.5D milling module!!! Go into the
properties of the feature, click on Strategy and check the box Individual

levels

Boss Properties - bossl [=2]
Boomi | Statea s
Climb mill 7] Cutter comp Part line prog
[ Min. retract Individual levels Depth first
Operations
[T] Pre-Drill Diamneter=
Rough Ei-directional cut Cutter comp
Stepover Type: @ Spiral  (7) Zigzag
Finigh [ Wind fan finish
[] Semi-Finish ‘wind fan radivs |01
[ Use finish tool Wwind far angle 120
[ Finish bottom Wall pass
Stepover Type: @) Spiral Fig-zag
Eé?::&g&g:’::gn to [7] Helical side finish ~ Fiteki=
feeds/speeds
[ ok || Cancel |[ ey || Prevew Help

This option will treat each z-increment as a separate operation, allowing the user to select
different tooling for each pass. In this case, FeatureCAM will automatically select different

tooling for us.

e Run machine simulation once again. If you are using tool colors during
simulation you should be able to distinguish fairly easily that we're using 3
different tools now to machine the same feature. Also notice how
FeatureCAM picked the tools automatically depending on the z depth

10
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e Make a pocket feature out of the circle on the OD of the part at 90
degrees. Accept the default depth of 0.500. Note that FeatureCAM
automatically determines the angle of the feature based on the geometry

selected

Pocket Properties - pocketl =]
M pocket1 Dimensions | Location | Strategy | Mise |
= rough
= finish [ Boundaries... l [ Islands... l [ X Section... l
Draft Angle Chamfer
0o 0.0000
! L Depth
o+ j 0.5000
b ’ Bottom Radius
—— 0.0000
Click on an operation to [C] Wirsp feature around Z axds A 0.0000
et its attibutes and Wrap Optianis
feeds/speeds
Cancel Apply [ Preview l l Help ]

FeatureCAM will use the plane of the circle to determine the angle of the feature. Every
plane has 2 possible Z directions. As a default, this direction will be calculated pointing
towards the axis of rotation (Z in a turnmill document, stock axis in a 4-axis milling
document). If you need to switch the direction you can do that easily in the Location tab of
the feature using Cut feature from other side.

e Make a pattern out of the last pocket feature created

e Goto New Feature, Turn/Mill, Pattern from Feature. Make sure you
select the appropriate feature you want to make a pattern out of (the
circular pocket)

Mew Feature |7 | &3] Mew Feature - Pattern Base
What kind of feature would you like to make? Select the feature that will be used to create the pattem.
From Dimensions From Curve
) Hole (") Boss ) Round
() Rectangular Pocket () Chamfer () Side
() Slot () Groove ﬂ pocket 1
() Step Bore (") Pocket il
i : | Thread Miling e — -
() Face () Group @ Pattem ﬁ
() User —>
() Toolpath
From Surface
(") Surface Miling
Exract with FeatureRECOGNITION
| <Back || Next> | [ Enish|.| | Cancel | | Help | | <Back || Next> | [ Einish|.| | Cancel | [ Hep |
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e Select Radial around the index axis and then enter 4 instances, 90
degrees apart

Notice how the options referring to the XY plane are disabled, as the orientation of the
feature would not allow you to access that plane in a pattern

Mew Feature - Patterns Pattern - Dimensions

Ertter the dimensions of the Pattem:
What kind of pattem would you like to make? Mumber

4

) Linear

Radial in the setup XY plane
(@ Radial around index axis
() Rectangular

5 \ 2
Points list pattem in the setup XY plane f

Spacing Angle

A\ 4

[ <Back |[ Ned> |[[%% Einish|.| [ Cancel | [ Hep | Ned > |[[%4 Enish[.] [ Cancel | [ Hep |

e Your part should be looking like the picture below

By now you get an idea of how features from curves are positioned based on the curve plane.
Now let’s go ahead and make some features from dimensions to see what parameters need to
be changed in order to position them in the correct location.
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e Goto New Feature, Turn/Mill, Hole from Dimension. We will make some
holes around the OD of the part. In order to reduce the number of steps
needed to create the feature, also check the box Make a pattern from

this feature.

¢ Inthe Patterns page, select Radial around index axis

Mew Feature |7 | =2
What kind of feature would you like to make?
From Dimensions From Curve
@ Hole (") Boss ) Round
(7) Rectangular Pocket (7) Chamfer () Side
() Slot () Groove
() Step Bore ) Pocket
i : | Thread Miling From Feature
_) Face ) Group () Pattem
) User
() Toolpath
From Surface
() Surface Miling
Make a pattem from this feature
[7] Bxtract with FeatureRECOGNITION
| <Back || Next> | #3 Enish|,| | Cancel | | Hep |

\ 4

Mew Feature - Patterns

What kind of pattem would you like to make?
() Linear
(”) Radial in the setup XY plane
@ Radial around index aods
(") Rectangular
() Pairts list pattem in the setup XY plane

| <Back || Next> | [ Enish|,| | Cancel | [ Hep |

e Inthe location tab enter a Radius of 1.6, an Angle of 45 and a Z location

of -0.500.

e Inthe Dimensions page, enter Number 4, Spacing Angle 90

Mew Feature - Location

Where do you want the Hole to be located?

Y ghift B Angle
0.0000 S0.0000
oD
@ Polar \8\
., . Radius

16
Angle

Z 0.500

Preview

| <Back || Net> | ¥ Fnish|.| | Cancel | | Hep |

Pattern - Dimensions

Enter the dimensions of the Pattem:

MNumber
4
Spacing Angle
f ED
x

| <Back || Next> | [ Finish|,| | Cancel | | Hep |

If you click on preview you should see how we’re positioning 4 holes, about the index axis,
with a starting angle of 45 degrees, at a Z location of -0.500, repeated 4 times at 90 degree

intervals.

Issue FeatureTURN 2012
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FeatureTURN Intro to Turnmill Features

¢ We will now make a linear pattern out of the radial pattern to repeat these
holes 1 inch down in the Z direction

e Go to New Feature, Turn/Mill, Pattern from feature

e Select the pattern feature, click Next. Then Linear style, Next and repeat
this pattern 2 times with a Spacing of 1

Mew Feature - Pattern Base Pattern - Dimensions
Select the feature that will be used to create the pattem. Enter the dimensions of the Pattem:
Mumber
2
il pattem3
Spacing
x e
Q& Angle
q «— 0D
x
[ <Back |[ Net> |[[5% Enish |.| [ Cancel | [ Hep | Ned > |[[%4 Enish[.] [ Cancel | [ Hep |

e Your finished simulated part should look like this

Extra challenge: if you are ahead of the class and are familiar with subspindle operations,
transfer the part over to the subspindle and then create 2 flats 180 degrees apart on the other
end of the stock. Cut one with Y-axis and one with C-axis

14 Issue FeatureTURN 2012
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Synchronization Basics

Introduction

This exercise will go through the basic concepts of synchronization and how to achieve a
faster running time on machines with multiple turrets. FeatureCAM can program anywhere
from 1 to 4 turrets simultaneously. There is not a right or wrong answer when you do
synchronization as long as simultaneous operations are capable of happening at the same
time. When you are done with this file, your results should be similar to the picture below.

e Click on File then Open. Browse and open Synchronization basics.fm

e Now, in order to select the right machine for the job, we need to use the
right post (which contains information like number of turrets, b axis
capabilities, etc). For this job we will use Naka WT-300 Fanuc18i w Sub &
Y.CNC

Note that this post is available from the partner area under the TM-lbry > dual units >
Nakamura — Tome WT folder. By selecting this post, you are also making sure that the
correct machine design file for simulation purposes is being selected.

o We will make all turning features on this file. From the steps click on the
new feature wizard, choose turning and press next. Select from
dimensions > face and press next. Make sure the parameters in the
page are correct and click on Finish.

Issue Advanced FeatureTURN 2012 1
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Face Properties - facel =]

W Dimensions | Strategy | Misc
S finish Feed direction

Posttive:
@ Negstive %_}.

Thickness
0.0510

C:ﬂﬁr Diamajj &q_ Inner Diameter
N N
A\

Click on an operation to * 0.0000 0.0000 Z 0.0000
set its attibutes and M
feeds/speeds
Cancel Apply Preview Help

¢ Now let's make a hole feature on the face of the part to open up the ID.
From the steps click on the new feature wizard, choose turning and
press next. Select from dimensions > hole and press next. Make sure
the parameters in the page are correct and click on Finish. You should
enter a diameter of 1.75 and a depth of 4 (see screengrab below)

Mew Feature - Dimensions

Whiat type of hole would you like to make? | pigin Hole -

Enter the dimensions of the Hole:

Depth 4
Chamfer

Through i e 00
45°
%

Diameter
175

Preview

ﬁi Finish v| |Cance| | | Help |

< Back || Mext >

e We're ready to machine the OD now. From the steps click on the new
feature wizard, choose turning and press next. Select from curve >
turn and press next. From the following page select Curve Chaining.

You will find that in this page we need to select a curve. Notice that we have no curves
available, but FeatureCAM allows us to “‘Chain on the fly’. You can click on the Curve
chaining button and then pick the points on the screen to select the shape to be machined
(this method shows extremely well when doing demos, as it allows for a continuous flow
without having to stop the programming process to create curve)
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MNew Feature - Curve

The Tum feature requires a curve to define the boundaries of the
feature. K you have already created a curve for your feature, you
may select it from the dropdown list.

[ —

I you have not yet created a curve,
you need to do so before creating
your feature.

1. Use the geometry constructors to create the outline of e
feature.

2. Then use chaining mode to connect the geometry segments

together to make a curve.

[ <Back || Net> | .| [ Cancel | [ Hep |

e Create your curve from start to end picking on points following the
geometry below

LS

e Click next and notice how feature create a 3D representation of the feature
to be machined. Click on finish and run machine simulation of the part to
see our toolpaths so far. You should see this:

e Following the same steps, make a Bore feature. Pay attention not to
select part of the internal groove when you chain on the fly

e Now we’re ready to machine the 2 grooves. We could create grooves from
dimensions, however for this file, we will use the geometry already
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available and make grooves from curves selecting the curves available in
the document and using once again ‘chain on the fly’

e From the steps click on the new feature wizard, choose turning and
press next. Select from curve > groove and press next. From the
following page select Curve Chaining.

¢ Notice that we only need to select 3 pieces of geometry — the 2 walls and
the bottom diameter of the outside groove. Once you selected the 3 pieces,
continue selecting next until you get to the dimensions page. In this page
it is important that you select the correct orientation of the feature. In this
case this is an OD feature, so we don’'t need to change anything.

Mew Feature - Dimensions
Enter the dimensions of the Groove feature:

Type

@ From curve

Location

ID
@ 0D

Oriertation

Face
Backface

Preview

| < Back || Next > ||ﬁl Finish ,| | Cancel | | Help |

e Now let’s follow the same steps and machine the inside groove feature.
From the steps click on the new feature wizard, choose turning and
press next. Select from curve > groove and press next. From the
following page select Curve Chaining.
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e Once you've chained your curve continue clicking next until you get to the
dimensions page. Now pay attention to the location. You need to make

sure that the location is ID for this groove.

Mew Feature - Dimensions

Enter the dimensions of the Groove feature:

Type
From dimensions
@ From curve

Simple groove
\ Location
™A @ ID
©0D m

Orientation

() Face

() Backface

| <Back || Ned> |[[* Enish|,| | Cancel | [ Hep |

e Let’'s run machine simulation and take a look at the final machined part

Now, why do we need synchronization?? The part is finished, we didn’t gouge the part nor
the machine, simulation looks good and toolpaths are fine. Well, if we look at this machine,
you will notice that it has 2 turrets. At the moment, we’re only using one. Basically we use
synchronization to cut parts faster. It is mathematics... 2 turrets are faster than 1. So, our first

step will be to look at the machining time.

e Run centerline sim, go to the details tab and look at the current time it
takes to machine this file. My details tab looks like this (3:51). Your results
could be different based on tool grade selected, material, max travel, etc.
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Manufacturing Details
@) Operation List
Tool List

FAMUFACTURING OFERATION SHEET

| ¥ wrcwmn

Fart:  Synchronization basics end
Date:  Friday. April 03, 20098 12:38:43
Time: 351

e Now let's analyze our tool usage. You will notice that whenever you select

a post with multiple turrets 2 things will happen:

o0 You will get another turret in the part view
i Part View |

[ Synchronization basics.frn

----- Q stockl

5 Me¥ Setupl

WM face2

MM holel

MM turnl

MM borel

WA groovel

LA groovel ﬂ

—--].E'T_%l Turrets

P1: Upper turret /
P2: Lower turret

-+ Curves

£ Surfaces

0 You will get a new tab in the results window called turrets.
Turrets is where you can see what operations are being assigned

to each turret

e Eject the simulation and click on turrets. Turrets has 2 view modes that

you can select. Time based and operation based.

Turrets

T B B | Turrets
5| @ Time view 5 g | © Time view B
£ | © opeanvw M0 £ | @ psraton view U7 1
; 0 ; 2 . ; Upper tumst turrst }—
t [ face2 finish =
Main spindle [ tum1 rough pass 1
Upper turet finish |[rough .. finish | il rough p...|fin... rou... [F. [ tum frish
Lower turet [ holel dil
[+ bore! rough pass 1
[ boret finish
[ groovel rough pass 1
= groove firish
[ groove2 rough pass 1
[ grove? finish
Total Time: 3:41
< " C =
Foous | Bloses | Blnccos  Tumets feloous Bosas  Elncoos  Tumets
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Time based offers a timeline that shows how long each operation takes. It is useful in
the sense that you can visually check for operation time and adjust the order to
accommodate for the shortest possible machining time. Operation based shows
operations being displayed in columns. The operation based view is convenient for
users, as it shows operations from top to bottom, just like NC code. It is a good idea to
switch periodically while programming a part between these 2 modes in order to get
the best of both worlds.

e Let’s start by moving the drill operation (holel drill) to the lower turret.
There’re multiple ways to achieve this:
0 By opening the feature at the operation level and switching from
upper to lower turret

Hole Feature Properties - holel (=]
M hol=1 [ Tools | Tool Usage |Cycle | Feed/Speed | Dillng |
S s Toal TD_17500_1_34:M
Coolart flood  +|[|Ovemde
Turret [Upperturret v]

Upper turmet

Turet Drecton

Click on an operation to

set its attributes and Reset All
feeds/speeds
Cancel Appty Preview Help

o0 By right-clicking on the specific operation in the op list tab and
selecting set opers to ‘Lower Turret’. Note that you can move
multiple operations with this method if you pre-select them at the

[Operation List |
] @ Automatic Ordering ~ o
¥ @ Manual Ordesing |0 OO
R Operation Feature Tool Fee
o finish face2 SW_Tum_80_... 0OJ
rough pass 1 tum1 SW_Tum_80_ 01
finish tum1 SW_Tum_80_... 0.1
L 14 M
Dimensicns 1 04
Strategy 04
Mi 04
Misc 01
.0l
Tools 01

Feeds and Speeds
Tool Usage
Turmning Attributes

Set opers to 'Upper turret’
Set opers to 'Lower turret’

Reset all opers to default turret 4'/

Reset selected opers to default turret

o0 By right-clicking on the operation in the turrets tab > Time view
and selecting the appropriate choice
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Turrets
@ Time view
() Operation view 1

Main spindle

| lemmar 42 i Fimink L roank Fimink. Al

Set opers to 'Upper turret’

Set opers to 'Lower turret’

Set sync point at oper start

Reset all opers to default turret
Reset selected opers to default turret

Remove all oper sync points

0 By using the operation view and dragging the operation from its
current turret to the desired one.

Tips:

B |Turrets | B |Turrets |
3| © Time view 0 5| © Time view .
_||-_ @ Operation view I'm "% 1L _II._ (@ Operation view I'm" 1L
s s
™ Upper tumst Lower turret }— » Upper tumret Lower turret }—
o T {51
'@b ssi (e - % facel finish A |[> hoel dil e

II‘.: tum1 rough pass 1 [ tum1 rough pass 1 Ay

= tum1 finish = tum1 finish

[ holet diil - [[= bore1 rough pass 1

[ bore! roughpase Drag operations [ boret frich

ore1 rough pass ore1 fini
to the lower

[ bore1 finish turret II‘.: groove 1 rough p...

= groovel roughp... [ groovel finish

= groovel finish [= groove? rough p

_—

= groove? rough p [ groove2 finish

= groove? finish 3 3

oous | Boems | Enccose  Turets Flopust | Eoesie | EolncCose  Turrets

e You can drag multiple operations in this page by holding the Ctrl key while selecting.
This makes for much faster programming time as you don’t have to move operations
individually.

e If you make a mistake you can restore the previous ordering by moving the operation
back to its original location or if you want to reset all operations you can right-click on
the white area in the turrets tab and select the desired action (see below).
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Turrets |
() Time view - .
(@) Operation view @ (I " 1L

| % hircma

Upper tumet Lower tumet }—
[5}
15§
q} facel finish A I holed drl oy~
[= tum1 rough pass 1 Ay
[ tum1 finish
[= bore1 rough pass 1

= bore1 finish
Reset all opers to default turret

Reset selected opers to default turret

= groow

= groov Remove all oper sync points
= groovez Toughp--
[E= groove2 finish

m

e Let'stryit. Left-click on the operation you want to move (holel drill) and
then drag it to the lower turret. You should achieve the same results as in
the screengrab above.

e Itis important noting that FeatureCAM will automatically select tooling that
will apply to the current turret. For example, an operation using a SW tool
in the upper turret will now use a NW tool in the lower turret

e Also notice that you now get 2 warning signs next to the 2 operations
happening simultaneously. This is not an error, but just a warning. If you
hover over the operation with the mouse you will get an indication of what
the warning is. Another way to see what the warning refers to is by clicking
on the details tab and reading the warning message.

e The warnings show because we have CSS (constant surface speed)
turned on in one of the operations (facel finish). However, the drill feature
has a fixed speed. The machine would not be able to vary the speed for
one operation and keep it constant for the other, so that's why it is issuing
a warning. We will cover how to fix this at a later time, but for now we have
a bigger problem in our hands... Let’s run machine sim to see how things
look so far. You should get a gouge like in the screengrab below
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e The gouge happens because we have 2 operations designed to work on
the face of the part. This is impossible to achieve at the same time, so we
need to assign some priorities or ordering to them in order to keep the
machine from crashing. We call this ordering process Synchronization.
Synchronization is really easy to achieve in FeatureCAM. Just a matter of
selecting operations and assigning ordering to them. Let’s give it a go.

e Let’s first introduce the Ul objects you will need to become familiar with.
They are located on the upper right corner of the turrets tab and become
available as you select operations in the Ul (either in the time view or
operation view). See screengrab below. From left to right, they perform the
following functions:

0 Set sync point at operation start: which means that all selected
operations will start together. In this case the order how we
pick the operations is not important

0 Set one operation before the other: which means that the first
operation selected will happen after the operation selected
after. In this case it is very important to select the operations
in the correct order

o0 Remove all sync points: will remove all the synchronization
points set in the file except for pinch or follow operations

'B|[Turrets |
3 Time: wiew
U
.||-. @ Operation view { TT }L[ 1 [,
5
[ Upper tumst Loweer tumet —
= I 5]
Facel finish A [ holel drill A

[ tum1 rough pass 1 i

[ tum1 finish

I}l bore1 rough pass 1

e Let’s try our first synchronization exercise:
o Hold the Ctrl Key — we need to synchronize 2 operations,
therefore we need to select multiple operations with the Ctrl key
o Click on the operation facel finish
0 Click on the operation holel drill
o0 Click on the middle sync icon (one operation after the other)

Another way to synchronize that will not be covered in this tutorial is to select the operations
with the CTRL key and then (with the operations selected) right-click on them and select the
appropriate synchronization option. Both methods are valid and work in the same manner.
Just different ways to get to them.
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Turrets
Time view
@ Operation view

I's
]“[3}[][ s

| ¥ wrcuma

Upper tumet ‘ Set sync for ‘facel finish' befﬁre ‘holel .drill'

[ tum1 rough pass 1 iy
= tum1 finish

[= bore1 rough pass 1

[ bore1 finish

[ groovel roughp...

[ groovel finish

II‘.: groove? rough p...

[ aroove? finish

1-H

5
L=
’@L facel finish A = hole1 dill

T

w
-~
s

old Crtl Key

oo @ »

| % w-rcwma

Turrets | .
Time view
@ Operation view @ I'l ! L} 10~ e
Upper tumet Lower tumet }— @ -
face1 finish 5 o E 1
tum1 rough pass 1 A [ holel drl A - 1
[ tum1 finish Ay i
[= borel rough pass 1 5.
[ bere1 finish L.
= groovel roughp... a
[ groovel finish @
= grove2 I'Oljlgh p... A
[ groove? finish _ )
&
=

e Now we have another possible issue. We need to make sure that the drill
operation will be done before machining the OD with the turnl rough passl
operation. Follow the steps above to make the holel drill happen before
turnl rough passl. Your turrets tab should look like the picture below.
Run machine simulation and see how the turrets now sit waiting for the
next operation to happen.

| ¥ -ircvma

Turrets | .
Time view o
@) Operation view @ | | 10~ g
Upper tumet Lower tummet — @ .
m| b
ij‘}l face1 finish - - ]
'B
ig hole1 dril ]
m 51 —
{:"}. tum1 rough pass 1 ]
<
[ tum1 finish #
[[= borel rough pass 1 L
[ bore1 firish a
1 hp..
[ groovel roughp &
= groovel finish
= 2 h .
groove? rough p...
= 3 finish s &
groove? fini
@

When you look at the turrets tab in the operation view mode you will notice that there’re little
M and S distributed along the synchronization points and at the start of the program. They
stand for main spindle and sub spindle and denote which turret has control of the spindle
speed at the time. As a default FeatureCAM will assign control of the main spindle to the
upper turret and the subspindle to the lower turret. In cases where there no operations in one
of the turrets, the speed control will be passed to the turret performing the operation.

If you are pinch turning or follow turning on the main spindle, the upper turret will have
control of the speed. If you are pinch turning or follow turning in the subspindle, the lower
turret will control the speed.
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| ¥ w-rcoma

Let's now synchronize the operations so that we turn the OD and bore the
ID at the same time and also add another sync point so that we turn the
OD groove and ID groove at the same time.

First we will drag all 4 ID operations to the lower turret. To do this hold the

Ctrl Key and select the 4 operations shown below. Then drag them to the
lower turret

Turrets

I ® Turrets
Time view

e

R
H
B Time view
'@ Operation view @ o102 < g ©® Operation view @ I'l U 1 1L s
: @ o s
Uppertumet ‘ Lower tumet }— N = Upperturst | Lower tumet }7 @
’q} face1 finish - M o “q}l b
5 o facel finish -
hole1 i ' 5 <
s} M., hole1 dril
tum1 rough pass 1 [5] —
I wm1 frish i “q:: tum1 rough pass 1 A = borel rough pass 1 Ay
<
I borel roughp. — —> LI, = | [ wmi finsh A [F= borel finish M .
[= bore1 finish o [= groovel roughp... A [l= groove? roughp... Ay L
[ groovel roughp... [ groovel finish M = groove? finish A "
E] &
groovel finish
Qroo roug...
> owove2 finish 4 ® 4
oo’ ini 2 ) ®
Y ®

Now turnl and borel will start simultaneously. The only thing we need to
do here is to make groovel and groove?2 start at the same time. To do this
Hold Ctrl and click on groovel rough passl and groove2 rough passl
then click on the first sync icon (set sync point at operation start)

B |[Turrets |
3 Time view
u
.||-_ @ Operation view @ I g 1L
5
» Upper tumet ‘ Lower turmet }—
T m
face1 finish it
5
E hole1 drill
m 5]
tum1 rough pass 1 i = bore1 rough pass 1 ri
tum1 finish i = bore1 finish Fi
m 5]
groovel roughp... i = groove2 roughp... Fi
= groovel finish i = groove? finish Fi

m

Let’'s look at the time. Now... see how much time we can save by

synchronizing features. Remember, previous time without synchronization
was 3:51

Run centerline simulation and go to the details tab to look at the new
time. Mine is now 1:56. So by synchronizing features, we save close to 2
minutes per part!

12
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Manufacturing Details
(@) Operation List
() Taol List
MMANUFACTURING OFERATION SHEET

| ¥ wercoma

Fart:  Synchronization basics end
Date:  Friday, April 03, 2009 12:42:08
Time:  1:56

You're done!ll Your simulation should look like this. There should be no
gouges or collisions.

Miscellaneous notes:

e If you look at the turning operations you will notice that they have the warning signs
regarding using CSS in different operations in different turrets at the same time. You can
get rid of the warnings by switching to a fixed speed in every operation

e You can shorten the length of the boring bars by opening the properties of the tool being
used (in the feature itself or tool mapping) and changing the length of the boring bar or
the exposed length
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Hole synchronization

Introduction

This exercise will show you how to synchronize operations to achieve much faster machining
time. It will focus in the process of having 2 turrets working in the same spindle at the same
time with operations that can coexist with each other.

In order to completely understand this tutorial it is critical for the user to be familiar with the
previous module (101 — Synchronization basics) as this exercise will presume that you will
already posses basic knowledge about some advanced turn/mill capabilities of the software.

e Click on File then Open. Since we will be importing a different file type
than *.fm, go to the bottom of the open dialog and select ‘Files of type: all
files’. Go to the Data folder in MTT100 and open hole
synchronization.x_t

e Select a Turn/Mill document in inches

e Align the part using the import wizard so that Z is pointing in the same
direction as the picture below
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e When it is time to resize the stock, enter the following parameters

Resize Stock =3
Do you want to resize your stock to fit the imported data?
@ Yes
Mo
Exira stock size (XY): 0.05 in.
Exira stock size (+Z): 0.05 in.
Extra stock size (-Z): 3. in.
| < Back |[ Neagt = ] | Cancel | | Help |

e Continue going through the wizard. Do not automatically recognize
features when you get to that page. Although you could do this and finish
the project much faster (good during a demo or when already familiar with
the software), the purpose of this outline is to show you tips and tricks to
improve your skills. Click Next

¢ In the final page, select yes so that FeatureCAM creates geometry of the
profile of the solid. Click on Finish

When you click on preview you will get a blue profile of the geometry FeatureCAM will
construct for you. Notice that the solid will be revolved about the Z axis and as a result the
geometry being constructed will not go into the areas with the flats. This is especially useful
when it is turn to program the turned features, as we won’t need to create extra geometry of
the profile

Create Turn Geometry 22
N Do you want to create geometry from the profile of revolved surfaces? Only
s TR surfaces aligned with the stock £ axis will be recognized.
' | = -
ez
. @ Lo ]
e 7
Preview
—
| < Back ” Finish | | Cancel | | Help |

e Now, in order to select the right machine for the job, we need to use the
right post (which contains information like number of turrets, b axis
capabilities, etc). For this job we will use Naka WT-300 Fanuc18i w Sub &
Y.CNC
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Note that this post is available from the partner area under the TM-Ibry > dual units >
Nakamura — Tome WT folder. By selecting this post, you are also making sure that the
correct machine design file for simulation purposes is being selected.

e Before we start creating features we need to position the stock
appropriately in the machine. This is very important as it affects the
simulation and also the NC code

e We need to tell the software how far is the face of the jaws (in the
machine) in relationship with the setup we’re using to program the part.

e Double-click on the setup go to edit and continue clicking next until you
get to a page called Setup Simulation Information

e If we look at the properties of the stock we will notice that its length is 5.8
inches. Let’'s say we want to grab the part by 1 inch, so the face of the jaws
would be -4.8 from the setup. We need to enter -4.8 in the Z offset in the
Setup Simulation Information page.

Setup - Simulation inforrmation

The bottom of the bottom-most clamp is located where?

7 nnnn | Conveniert to think of these numbers as
— offsets {or a point in STOCK coordinates).

Simulation machine design file:

_ Mways use this one :
C\Program Files'\FeatureCAM15.2 0. 55 \Bamplesth ~ [
Use the one specified in the .cnc file, or use a smart choice

@) from Examples‘Machine Design that ‘matches’ .cnc tumet info
{or document indexer type)

Mex = [%‘-Enish] [Cancel] [ Help ]

Entering -4.8 in the Setup Simulation Information page causes the following outcome when
simulating. Even though the length of the actual stock is 5.8 inches, only 4.8 are hanging out
of the jaws of the machine. It is very useful to understand how this works because changing
this number largely affects simulation and NC code generated.
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Now we're ready to start programming features. From the steps click on
the new feature wizard, choose turning and press next. Select from
dimensions > face and press next. Make sure the parameters in the
page are correct and click on Finish. Pay special attention to the Z
location. If your setup is positioned in the face of the stock, you will need to
adjust your Z location to be -0.050 as we added 0.050 when we went

through the stock wizard

Face Properties - facel 3
M facel Dimensions | Strateqy | Misc
S finish Feed direction
Positive
@ Megative %ﬂ‘a{
Thickness
00200
—
Outer Diameter
4102 *} Inner Diameter
To N
Click on an operation to ki 0.0000 0.0000 Z 0.0500
set its attributes and M
feeds/speeds
QK Cance Apph, Preview | | Help

e Now let's do a hole feature on the face of the part to open up the ID. From
the steps click on the new feature wizard, choose turning and press
next. Select from dimensions > hole and press next. Make sure the
parameters in the page are correct and click on Finish. You should enter a
diameter of 1.75 and a depth of 3 (see screengrab below)

Mew Feature - Dimensions
Whit type of hole would you like to make? | p5in Hole -
Erter the dimensions of the Hole:
Depth 3
Chamfer
Through +— 0.0
Diameter “45
175 I
<Back || Ned> | [ Finish|,| | Cancel | [ Help |
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e We're ready to machine the OD now. From the steps click on the new
feature wizard, choose turning and press next. Select from curve >
turn and press next. From the following page select Curve Chaining.

MNew Feature - Curve

The Tum feature requires a curve to define the boundaries of the
feature. I you have already created a curve for your feature, you
may select it from the dropdown list.

[

If you have not yet created a curve,
you need to do so before creating

your feature.
1. Use the geometry constructors to create the outline of the
feature.

2. Then use chaining mode to connect the geometry segments

together to make a curve.

| <Back || Nea> || .| | Cancel | | Hep |

e Create your curve from start to end picking on points following the
geometry below. Once selected click on Finish

/

|

OREY

o

HI@ | @l

e Let's machine the ID now. From the steps click on the new feature
wizard, choose turning and press next. Select from curve > bore and
press next. From the following page select Curve Chaining

e Create your curve from start to end picking the geometry below. Once
selected click on Finish
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']

—

e We're now finished with the basic turning features. Let’'s run machine
simulation to see the part being machined up to this point

e If you have gouge check turned on you will probably see a warning similar
to the picture below. FeatureCAM detects a gouge when the boring bar
collides with the body of the turret and pauses the simulation so that we
can take action. Change the length of the boring bar and the drill

—————

' Possible Gouge

The zolid named 'pz_solid1B6" has colided with
the zolid "+M_B_Small_80_RH"

The simulation iz now it 'pause’ mode.
Select the simulation 'play’ button to continue.
[7] Don't pause on gouge again,

] Dan't show this dialog again.

There are multiple ways to fix this. The easiest one is to open the operations using the tools
that gouge (in this case the drill and rough/finish of the bore) and edit the tool properties and
adjust to a realistic length that will not cause a gouge. You can also do this in the tool
manager page, but the drawback is that you have to look for the specific tool you are using
and you probably have thousands of tools in there. It is much faster and easier to go to the
particular operation and make the changes in there
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e Let’s fix the drill first. Double-click on the tool being used and set the
parameters like in the page below. Once done click OK and OK

Twist Drill Tool Properties [==]

Twist il | Overides | Holder | Feed/Speed|

Name TD_17500_1_34:M
Measure Inches

Diameter 1.75000 in.
Cutter Length 4 in.
Overall Length 5 in.
Exposed Length 5 in.
Shank Diameter 1. 50000 in.
Angle 118.000 deg.
Class [ Insert

[7] Use curve to describe tool shape

[ Touch off at the shoulder

Material HSS h
Hand @ Right Hand () Left Hand

[ ok ][ cancel || Appy |[ Hep

e Now itis turn for the bore. Open the tool properties and change the length
to 7 and the exposed length to 4. Click OK and OK

Lathe - Bore Tool Properties (=3

nsert | Holder | Orientation | Prog. Pt. | Holder Drawing | Ovenides | Feed/Speed |

MName: [WM_E_Small_80_RH

@ End Cut () Side Cut

End Angle: 5.0000 }; .
Shaft Diam (D): 0.7500 \4
@g’fh (C: 7 ) MD
Min Diameter (MD):  1.0000 -
? = |
@czsed Length: 4 )
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Let’s re-run machine simulation and see if we get any other collisions. You
should not get any more warnings at this point. Also notice how the long
boring bar now has a more realistic look to it and is not overhanging
unnecessarily.

In turning it is extremely important to keep all tools as short as possible when setting up jobs.
Longer tools produce bad finish, break inserts, create chattering, and cause unnecessary large
clearance amounts to avoid collisions. We also want to keep the turret as close as possible to

the spindles to reduce retract moves and travel as much as possible. Less retracts and shorter

tools equal faster machining time which is the reason why these machines are more and more
popular every day.

Let's now move to the turn/mill feature and machine the 4 flats. There're
several methods for machining the flats. We will cut the features using a
combination of X and C axis moves.

From the steps click on the new feature wizard, choose turn/mill and
press next. Select from curve > side and check the box Extract with
Feature RECOGNITION press next.

In the next page, we want to recognize features Along the setup Z axis.
Select that option and press next

Here you have multiple methods to recognize the features. We will go
through select side surfaces press next. You are welcome to select your
own method if you are already familiar with other FeatureRECOGNITION
options

Select the surfaces we want to machine (below in green) and add them to
the list. You can hold down Ctrl if you want to select multiple surfaces at
the same time and then click on the + sign to add them all together then
click Next
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Mew Feature - Surfaces
Flease select sufaces that consist of the feature you are creating.
ﬂ face_251
il face_245
== | face_247
il face_253
[] Hide surfaces when finish
[ <Back || Mext> | Frish|.] | Cancel | [ Heb |

e Continue going through the wizard verifying that the settings and values in
the following pages are correct. Stop when you get to the New Feature —
Strategy page

e Since we don’t have a lot of material to remove, uncheck the rough
operations and just check the finish

e When itis time to select tools use a 0.750 endmill

As a default FeatureCAM will use the biggest diameter possible when creating toolpaths.
Although we could use the biggest possible tool, usually turnmill machines and live heads
don’t have a lot of torque, so it is better to select a smaller tool that can spin faster and
provide better finish and not cause issues with the machine

e Run machine simulation and see the progress so far. You will notice that
the drill is probably now gouging when the end mill is machining the part.
Ignore this warning, as we will eventually move the drill to the lower turret
and the warning will disappear.

If you decide you want to solve this gouge, you can do one of the following:
e Edit the properties of the tool holder for the drill (select a shorter holder)
e Use tool mapping to assign a different tool slot for the drill so that there will be no gouges
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e Time to machine the 4 holes aligned with the Z axis. Go to the new
feature wizard, select turnmill, hole from dimension and check the box
Extract with Feature RECOGNITION

e Click next, select Along the setup Z axis

e Pick the 4 small holes in the face of the part. See screengrab below

e Click on Finish, then open the properties of the hole feature, go to the
strategy tab and uncheck the spotdrill as we are trying to save time and
in this case we will not need to use a spotdrill. Click on OK

Note that if you decide to use a spotdrill you will need to select a smaller tool size that will
not gouge with the OD of the part. Practice this if you are ahead of the class, otherwise just
uncheck it from the strategy tab

Hole Feature Properties - hole2 23]
B pattem 1 | Dimensions I Location | Strategy | Misc |
=@ hole2 [ Combine with similar holes into canned cycle
= diil (required for macra)

Operations
[ Spat Dl Attempt chamfer w.’ spot
[ Pilot Drll
Dl
[] Ream Ream before chamfer
[ Bore

Click on an operation to

set its attributes and

feeds/speeds

OK || Cancel || pply || FPreview Help
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e Let's do the holes around the front diameter of the part aligned with the X
axis. Go to the new feature wizard, select turnmill, hole from dimension
and check the box Extract with Feature RECOGNITION

e Click next, select Around the index axis, check the Automatic box, next

e Continue through the wizard, select all and finish

Mew Feature - Feature Alignment

Afeature can align ether with the Z-awis of the cument setup or _l_
radially around the indexing axis. Which feature alignment do you
want to use?

() Along the setup Z-axis
@ Around the index axis

Automatic \2\

(@ Specify angles

o ®

ndey Annle x
B Angle @
Normal to surface
Y 4
Fick 4|
Rewverse direction I_l_l
l—
| <Back || Nedt> |[[#% frien|,| [ Cancel | | Hep |

e Run machine simulation and look at the finished part
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|¥ w-rcoma’

Now run centerline simulation again and look at the details tab to see
how long it takes for you to machine this part. My details tab looks like this.
It takes 7:15 to machine this part. Time to play with synchronization!!!

Manufacturing Details
(@ Operation List
() Tool List
MANUFACTURING OPERATION SHEET

| ¥ -ircomm

Fart:  Haole synchranization
Date:  Saturday. April 04, 2009 12:34:01
Time: 715

Notice that all operations are currently being assigned to the upper turret.
The lower turret is just sitting there. Not being productive nor saving time

Turrets |
() Time view . .
(@ Operation view L) T 1L

Upper turet | Lower turret }—

[E= facel finish =
[ tum1 rough pass 1
[ tum1 finish

= holel il

[ borel rough pas...
[ borel finish

= sidel finish

= hole2 drl

= hole2 dil

[ hole2 il ™
= hole2 dril

[ hole3 spotdil

[ hole4 spotdiil

[ hole5 spotdill

[ hole spatdiil

= hole7 spetdiil

[ hole8 spatdiil

= hole9 spetdiil

Eoous | Eoems | Elncoose  Turets

m

Synchronization tips and tricks:

If you make a mistake while moving operations from one turret to another and you need
to start from the beginning you can do a right-click on a white area in the turret tab and
select the appropriate option

0 Reset all operations to default turret

0 Reset selected operations to default turret

0 Reset all oper sync points
Sometimes although you won’t see any sync points on the screen, operations still believe
they are synchronized to other operations. This usually happens when the user mistakenly
syncs the same operation to 2 different operations. In order to clear these errors it is
recommended that you do a right-click and reset all operation sync points and start
synchronizing from the start
If you select 2 operations and an option (like sync at the start or one before the other) but
nothing happens when you set the sync point, this is due to the point above. Remove all
operation sync points and you should be able to synchronize again
You can customize the turrets view to have different colors for operations happening in
the main and subspindle. Different colors aid the user identify what’s happening in each
spindle making simultaneous operations easier to identify
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e Itisagood idea to save your file before you start synching operations. The process of
synchronizing operations can be quite complex and you might want to try different
scenarios before you decide which one you like better

e Move the following operations to the lower turret. If you wish, fix the
length of the new tools selected (boring bar will be a different tool
orientation, so it will probably be a longer tool again)

o Holel drill
o0 Borel rough and finish

e Your turrets tab should look like the screengrab below. Assign the

necessary sync points to achieve same results

Turrets |
) Time view
@) Operation view @ ‘] 1 g1l

Upper tumet Lower turmet —
m|
ILTI:: face1 finish |

MK 5

Ehﬂﬂ dril |

m 5

“—_l“:hhm1md1pass1 A [ borel roughpas.. Ay
[ tum1 finish  [> borel finish A
[ side finish |

= hols2 aril |

|¥ w-ircoman

s

m

e New simulation should look like the picture below. If you run centerline
and look at the details tab you should be already saving some time. At this
point, my details tab reads 6:13, so I'm already saving a minute! Let’'s save
even more time

e Move the following operations to the lower turret. To avoid the time it
takes to do a tool change we will move the 4 holes in the Z axis to the
lower turret so that once the upper finishes the 4 flats we can start
machining holes. Assign necessary sync points to achieve same results
as screengrab below

0 Hole2 drill (4 times)

Issue Advanced FeatureTURN 2012 13



Advanced FeatureTURN Hole synchronization

R |Turrets | B [Turrets |
3 Time view 3 Time view
u u [
.||-_ @) Operation visw @ (IT" 11 L | @ Operation view @ (I'M™ 1L
s
5 J
> Upper turet | Lower turret L Upper tumet | Lower tumst }7
S B :
i:i} Erz{ TrEl -~ facel finish s
mi s . E hole1 il
'_|hole‘l drill ;q:] E
I [S} tum1 rough pas... Ay bore1 rough pa... Ay
{:"3: tum1 rough pas... A [[= borel rough pa... Ay g g
[ tum1 finish [ bore1 finish Ay
[ tum1 finish [ bore1 firish L e |- adet frieh
side ni
i i my[s
[ sdet fish E hole2 dril E
I hole2 i ] [ hole2 dril
[ hole2 arill [ hole2 drl
[= hole2 dll "-i‘hole2 il
{S}
[ hole2 drill @L hole3 spotdril
[ hole3 spotdil [[= holed spotdil
[ haled anotdrill = hole5 spotdrill

¢ Run centerline and look at the details tab you should be already saving
even more time. At this point, my details tab reads 5:19, so I'm already
saving another minute!

e Can we save more time? YES!

If we look at the model you will find that the holes around the OD of the part are exactly 180
degrees apart from each other. This particular machine has its turrets 180 degrees apart as
well. So what if we attempt to drill one of the holes in the upper turret and at the same time
also drill the opposing hole 180 degrees apart from it? Can we do this in FeatureCAM? Yes,
we can!

¢ Move the following operations to the lower turret. There're 12 holes in this
part. You should have 6 spotdrill and 6 drill operations in each turret. Make
sure you move consecutive holes otherwise the holes will not be 180
degrees apart.

e Move:
o Hole9 through 14 spotdrill (6 times — you can select them all
holding the Ctrl Key and then drag the group)
o Hole9 through 14 drill (6 times)
0 Set the necessary sync points like in the screengrab below

Notice that although you could just sync the first 2 operations (hole3 spotdrill
and hole9 spotdrill) and leave the rest without setting synchronization points,
this is not a safe approach, as you need to be completely sure that every
matching hole is finished before the spindle turns to machine the next hole.

Not setting sync points for every set of matching holes could result in broken
tools and damage to the machine and the part. For this exercise
synchronize all matching operations at the operation start
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Hole synchronization

| ¥ parcoma

Run centerline once again and look at the details tab. After the latest set of

Turrets
st @ |11t
Upper tumet Lower tumet —
[ tum finish | [l bore1 finish o e
[ side1 finish
%wa |
[ hole2 diil | 1
[ 2 a |
[ hole2 il
m| 5
ﬁ}mm - [P hole9 spotdil A
[l hole spotdil & [ holel0 spotdil &
[l hole5 spotdil & [ holel1 spotdil &
[l hole6 spotdil & [ hole12 spotdil &
= hole7 spotdil A [ hole13 spotdil iy (=
= hole8 spotdhil A [ hole14 spotdil A
I hoe3 a A [ holed an Al
[l holed ail & = hol10 dril &
[I= hole5 il & = hole1 drl &
[l hole6 il & [ hole12 dil iy
[ hole7 il & [ hole13 dil iy
[ hole8 dil A [ holel4 dil | LA

Wopust | Eloems | EInccoe  Tumets I

| ¥ eircoma

Turrets |
e @ |1 ™ 1r
Upper turmet Lower turmet —
[ wm firish | [l bore finish Al -
[I= side1 finish
%w«n |
= hole2 dil | (7
> hoe2 o |
[%hdezdi |
b= holed spotdi [z holes spoudil |
I holed spotdrl | I::;hdﬂl]mntdi |
= hole5 spotdil | I::;hdeﬂspntcﬂ |
= hole6 spotdrl | I::;hnleﬂqmtcﬂ |
I hale7 spotdrl [=_hole12 spotdril E
P hole8 spotdl [l hole14 spotdil
P= hols3 drl I::hnleﬁrﬂ
F= holed drl I::hnkﬂl]ﬂ
P= hole5 dril I::hnleﬂrﬂ
F= holef drl I::hnkﬂz{il
P hole7 dril I::hdeﬂdi
[= hole8 drl I::hnkﬂahﬂ L

1

Eopust | Elpesis | EANCCode  Tumrets I

synchronization points my details tab reads 4:10. By using FeatureCAM's
synchronization capability | went from 7:15 to 4:10, saving over 3 minutes per
part.

| ¥ w=ircvmz

() Tool List

Manufacturing Details
(@ Operation List

Fart:
Diate:
Time:

Final simulation results

Haole synchronization
Saturday, April 04, 2009 13:40:31
410

hAMNUFACTURING OFERATION SHEET
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FeatureCAM Advanced Turnmill

5-axis Simultaneous

Introduction

There are two new strategies available for finishing using 5-axis simultaneous machining in
FeatureCAM 2008. These two new techniques are called 5-axis Trim and 5-axis swarf.

In 5-Axis Trim:
» This strategy is used commonly in the mold industry where cast parts have a parting
line edge that needs to be removed.
» Tool will cut normal to selected machining surface with selected lead and lean angles
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In 5-Axis Swarf:
» Swarf Cutting calculates toolpaths which will cut with the side of the tool.
» The side surfaces are selected and the side of the cutter will stay tangent to the surface

Crankshaft Example
In this example part we will cut a crankshaft using the 5-axis trim and swarf strategies.

e Click on File then Open. Browse and open CrankshaftTaper.fm

e Click on Manufacturing -> Setups then press the edit button. Press Next
3 times and check “Always use this one” then browse for the machine
design file named integrex200.md and press Finish and click Close.

To ensure this demo runs quickly change default graphics settings to:
e Click on Options -> Surface Shading. Make sure use graphics
hardware is checked
e Click on Options -> Simulation. On the 2D/3D shaded tab make sure
Metallic is unchecked and set Resolution to 4.
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e Click on Manufacturing menu then choose Post Process. Set the post
processor to Mazak Integrex 200-IV S.cnc, located in the Data folder.
e Change the tool location for X to 750 and 50 for Z, then click OK.

Post Options E'

Milling | TurneMill | wire EDM

CMC File

C:A5 awis demosDemotCrankshafty azak [ntegrex 200 5. chc) v
Block, Start 10
Black Increment |5

Enable Tool Moze Radius Comp

Enable Hole Canred Cycle

Enable Groove Simple Canned Cycle

Enable Groove Path Canned Cycle

[Thread Canned Cycle iz contralled only by CHE file]
Enable Part Catcher

Enable Tumn Canned Cycle

Tool Change Location [diameter]

¥ | 780, mm £ |50 mm

[ QK l [ Cancel ] [ Help ]

e Click on the Manufacturing menu and choose Set Tool Crib, then select
CrankshaftTaper.fm_Tools_from_last _save and click OK.

e From the Steps click on the New Feature wizard, choose Turn/Mill and
press Next. Select Surface Milling and press Next. Select the three part
surfaces in the picture below and press Next.

New Feature - Part Surfaces

The Surface Milling feature requires one or more surfaces to define the
areato be machined. fyou have already created surfaces for your
feature. selectthem here

| [ face_278

X | rrr— L
a

If you have notyet created surfaces, you need to do so before creating
your feature. Use the surface wizard to create surfaces

’ <Back H Mext > “.ﬁ“ﬁlmsh -] [ Cancel I ’ Help ]

e Click Choose a single operation then press Next. Select 5-Axis Trim
and press Next 3 times, then select | want to search for another tool or
make a new one and click Next.

e Click the create new tool button T
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Enter the dimension of the new tool as shown below

End Mill Tool Properties

Endmill |Overrides Holder | Feed/Speed

[X]

Name
Measure
Diameter
Qverall Length
Exposed Length
Cutter Length
Flutes

Shank Diameter
End Radius

‘hanuseE? |

[Cinches

27.00000 mm

mm
100.00000 mm
100.00000 mm

mm

550000 mm

[IBal-end

s [X]
~J =1
=]
=]
=
=]
=
=]

[T]Use curve to describe tool shape

Tool End Type |SINGLE v
Cutting Type Center Flute Angle | STANDARD b4
Material [Hss ¥ Finish |BRIGHT |
Hand (@) Right Hand () Left Hand
[ ok [ camee |

Press OK, select Create a new tool and press OK. then click Yes to set
the new tool as an override, then press Finish

In the Feature properties click on the trim op and then click on the 5-Axis
tab. Select Use Lead and Lean angle and set both to 0.

Surface Milling Properties - srf_mill1

M sl _mil
= ﬁ) trim
= finishl

Strateqy | ¥ | Suiface control

feeds/zpeeds

Click on an operation
to et its attributes and

Tool Axis

) Wertical )

(%) Use Lead and Lean
Lead Angle

) Other

Fietract to cylinder

Tilt &z for Gouge Avoidance

| Notilling v/
|
Tool Asiz Limits

Lean Angle l:l

iy

0K ][ Cancel ”

Apply ] Frewiew
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e On the Milling tab of the finish op click on Multiple Cuts, set the Leave
Allowance to -5.5, Total stock to 15, Zincrement to 15 and then press
OK

Surface Milling Properties - srf_mill1

M« _mill |TDD|S || F/5 || TDDIUsagel Milling |Leads|

=g trim

- Attributes for - finizh
= finishl
Auyial offzet = 0.000

Check, allowance =
*Leave alowance = -5.500

Plunge feed overide % = 50,000 7 -

Priority = Multiple Cuts

Stepover rapid distance =

Stack owercut % = 100.000

Target horsepower = —
Tolerance = 0.025
" Total stock =15
* Z increment =15
Click on an operation New Yl 15
ta set its attributes and ELSLES _ Fieset Al
feeds/speeds _
’ QK ] ’ Cancel ] [ Apply ] Freview

e Drag the surface milling feature just created before ssl in the Part View.

¢ Run Machine Simulation and you should see the results as shown below.
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e Create a new Surface Milling Feature and select the surfaces shown below
on the tapered boss surface.

Mew Feature - Part Surfaces

The Surface Milling feature requires one or more surfaces to define
the area to be machined. |f you have already created surfaces for
your feature, select them here.

face_ 287
face_ 286 l
face 285
face_273 l
face_283
face_2a4

# X

If wou have not pet created surfaces, you need to do so before
creating your feature, Use the surface wizard to create surfaces.

[<Back JE Mext » i[ﬁ' Einish|,] [ Cancel] [ Help ]

e Press Next then select choose single operation press next then select
Swarf. Press Next 3 times, then select | want to search for another tool
or make a new one and click Next.

e Select the bull nose tool that was created in the previous surface milling
feature and then press Finish and click OK.

e Drag the surface milling feature just created before ss1.

¢ Run a Machine simulation. Results should look similar to those shown
below
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Now the features are ready to be cut on the sub spindle. In the Part View
click on the Setup?2 to make it active.

Click on Steps then New Feature wizard, select Turn/Mill then press
Next. Select Surface Milling then Next. Select the three part surfaces in
the picture below and press Next.

Mew Feature - Part Surfaces

The Surface Milling feature requires one or mare surfaces to define
the area to be machined. If pou have alieady created surfaces for
your feature, select them here.

s |
ﬂ face_ 296 |
%

If you have nat yet created surfaces, you need to do 2o befare
creating your feature. Use the suface wizard to create surfaces.

[ < Back ” MHedt ”,ﬁ“ Finizh ,] l Cancel ] l Help ]

Click Choose single operation press Next. Select 5-Axis Trim and press
Next 4 times. Select the 27 mm bull nose end mill created previously and
press Finish

In the Feature properties click on the trim op and then click on the 5-axis
tab. Select Use Lead and Lean angle and set both to O.

On the Milling tab of the finish op click on Multiple Cuts, set the Leave
allowance to -5.5, Total stock to 15, Z increment to 15 and then press
OK

Surface Milling Properties - srf_mill1

M af_mill Tools | FAS TDDIUsage| Milling |Leads

5 .
) tin Aftibutes for  frishT
= finishl

Awial offset = 0.000
Check. allowance =

* Leave allowance = -5.500
Plunge feed overide % = 50.000 -
Priotty = Multiple Cuts
Stepover rapid distance =
Stock overcut % = 100,000

Target horsepower = —
Taolerance = 0.025
“ Total stock =15
* 2 increment = 15
Click on an operation T =
to zet its attributes and o Yalle: _ Fraset Al
feeds/speeds _
Ok ] [ Cancel ] ’ Apply l
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e Run the machine simulation and you should see the results as shown
below.

e Create a new Surface Milling feature and select the surfaces shown below
on the tapered boss surface.

New Feature - Part Surfaces

The Surface Milling feature requires one or more surfaces to define the
area to be machined. Hyou have already created surfaces for your
feature, selectthem here.

face_305
face_300 l

face_301 l
face_302
face_303
face_304

X

If you have not yet created surfaces, you need to do so before creating
yourfeature. Use the surface wizard to create surfaces.

[ <Back u Next > ”E‘Einishl_] [ Cancel J [ Help J

e Press Next and select Choose single operation, press Next and select
Swarf. Press next 4 times and select the bull nose tool that was created in
a previous step then press Finish and click OK.
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e Run the Machine simulation. Results should look similar to below.

.

Issue Advanced FeatureTURN 2012



FeatureTURN/MILL

B-Axis Interactive Feature Recognition

In this example we will be looking at various ways of identifying features from solids when
using a B-Axis Turn/Mill. In previous versions of FeatureCAM it was necessary to create a
setup with its Z axis aligned with the direction the tool would approach the feature before it
could be recognized. It is now possible to identify features with multiple orientations in a
single setup simply by selecting a surface whose normal is parallel to the direction that the
tool would use to machine the feature.

Open the file B-Axis tutorial start.fm

Load the Mori Seiki NT4250.CNC file

Ensure that the post is set to use the matching MD file

Create a Turn feature from the curve curvel using the default values
Create a Face feature using the default values

Note that the Face feature is automatically ordered so that is before the turn feature. We will
now machine the two angled faces on the end of the part. We will use IFR to identify the
faces using their surface normals.

e Take an Isometric view and Shade the model

We are going to create a Face feature on the surface shown below.

e Open the New feature wizard
e Under New Feature Type select a new Turn/Mill feature
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Click Next

Check Face and Extract with FeatureRECOGNITION.

Click Next

New Feature

What kind of feature would you like to make?
From Dimengions From Curve
) Hole () Boss ) Round

() Rectangular Pocket () Chamfer  (0) Side
() Slot () Groove
() Step Bore () Pocket
- . | Thread Milling e
@ Face () Group () Pattem
() User
() Toolpath
From Surface
() Surface Miling

viake a patiem nom this Teature

Edract with Feature RECOGNITION

.| | cancel | [ Hep |

| <Back | Next> |

e

.

Mew Feature - Feature Alignment

Adfeature can align either with the Z-axis of the cument setup or
radially around the indexing axis. Which feature alignment do you
want to use?

() Mlong the setup Z-ais
@ Around the indes zds

\2\

() Specify angles
- o
(@ MNomal to suface y
Pick @ 2
[7] Reverse direction
| <Back | Nex> |1 .| [ Cancel | [ Hep |

e

r,

At this point we have to specify the axis along which we are going to recognize features. We
could use Specify angles and then explicitly enter the direction normal to the face but we
would need to know both the indexing C angle and also the B angle of the head. With a face
with a complex orientation it can be difficult to work out the angles required. However, if we
use Normal to surface and then pick a face FeatureCAM will automatically work out the
combination of C and B angles and find the face.

Check Normal to surface

Click on Next
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e Click on the Pick surface button and then select face 510

Mew Feature - Feature Alignment

Afeature can align either with the Z-zds of the cument setup or
radially around the indexing ads. Which feature alignment do you
want to use?

(7 Mlong the setup Z-axis
@ Around the index axis

[ Automatic \2\

() Specify angles

Index Angle D x
B Angle
@ Mormal to suface y
Pick 4| z
[ Reverse direction
[ <Back || Net> |[[#rnsn|,| [ Cancel | [ Hep |

The Z axis for feature recognition has automatically been aligned with the normal of the
surface. This is not a setup, it is a temporary axis that is just used for feature recognition and
is then discarded afterwards.

e Click Next
e Click Add from selected items (the green plus on the upper left)
e Click Next and Finish and then OK

The face feature has been automatically recognised.
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e Repeat the process to machine the face on the opposite side (face_511)
As we are creating face features they are automatically ordered so that they are machined

first. We actually want to do the initial facing operation, then the turning followed by the two
angled faces.

e Inthe Ops view drag the operations into the correct order as shown

. EWH .

3 | i3 (© Automatic Order

1} '}1 () Automatic Orderng

_||-_ f" @ Manual Ordering ¥ ||31I o M Gy @ @

E R Operation Feature Tool Feed

- firiish facel SW_Tum_80_... 0.0060
rough pass 1 tum1 SW_Tum_80_... 0.0150
finish tum1 SW_Tum_80_... 0.0060
finigh faced facemill M3200+... 270.00
finish faced facemillM3200+... 270.00
Results

Next we will drill the holes on the face of the part; these can be identified using IFR along the
setup Z axis.

Create a new Turn/Mill feature

Select Hole and Extract using FeatureRECOGNITION

Click Next and select Along the setup Z axis

Click Next twice until you reach the Hole recognition options page
Click Select all and then Finish

You should now have three holes on the front face of the part. We will now machine the two
pockets on the angled faces.
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Open the New feature wizard

Under New Feature Type select a new Turn/Mill feature

Click Next

Check From curve - Pocket and Extract with FeatureRECOGNITION
Click Next

Check Around index axis

Check Normal to surface

New Feature - Feature Alignment

Afeature can align either with the Z-ais of the cument setup or
radially around the indexing ads. Which feature alignment do you
wart to use?

(71 Mong the setup Z-ais

@ Around the index axis

9

() Specify angles
. =
@ Nomal to surface y
Pick ﬂ z
|| Reverse direction
| <Back || Nea> | Fier || [ Cancel | | Hep |

\ y

e Click on the Pick surface button and then select face 510
e Click on Next
e Select Automatic recognition

New Feature - Feature Extraction

There are diferent methods to extract a feature. You can either
select all the side sufaces, or connect individual pieces. ie..
chiaining, to construct the feature boundary. You can also use the
top/bottom horizontal suface to construct your featurs.

Which method would you like to use?
() Select side sufaces
) Use horizortal surface Select Side Surfaces

(@ Automatic recognition
() Chain feature curves
() Use horizontal section

[| Force same Z height
Elevation: 0
| <Back | Nex> |1 .| | Cancel | [ Help |

e Click on Next
e Click Select all
e Click Finish
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You should now see a pocket feature as shown above holes on the angled face using IFR.

face_511 to identify the Z direction for feature recognition

Repeat the procedure to machine the pocket on the opposite face using

Next we will machine the 4 curved side features on the upper and lower sides of the part. As
these are in a simple orientation (C 0 and C1800 we can use a specified index angle for
recognition.

Open the New feature wizard

Under New Feature Type select a new Turn/Mill feature
Click Next

Check From curve - Side and Extract with FeatureRECOGNITION
Click Finish
Check Around index axis

Check Specify Angles and set 0 and 90 as shown

-
New Feature - Feature Alignment

A feature can align either with the Z-axis of the cumrent setup or
radially around the indexing awis. Which feature alignment do you
want to use?

) Mong the setup Z-ads
(@ Around the index ads
\2\
@) Specify angles
Index Angle D
BAngle 5o |
() Normal to surface

Pick @
[ Reverse direction

[ <Back | Net> |[[%Foen|.] | Cancel | | Hep |

Click Next
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e Check Automatic recognition

-
Mew Feature - Feature Extraction

There are different methods to extract & feature. You can either
select all the side sufaces, or connect individual pieces. ie.,
chaining, to construct the feature boundary. You can also use the
top/bottom horizontal suface to construct your feature.
Which method would you like to use?
() Select side surfaces
() Use horizontal suface

@) Automatic recognition
() Chain feature curves
(7) Use horizontal section

Force same Z height
Blevation: 0
[ <Back || Next> | fnil.] | Cancel | [ Help |

The two side features have been recognized. We just need to select them to lock them in.

e Click Select all and then Finish
e Repeat for the opposite face (index angle 180)
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We will now recognize the remaining holes which are not aligned with the setup Z axis.

e Open the New feature wizard
e Under New Feature Type select a new Turn/Mill feature
e Click Next
e Check Hole and Extract with FeatureRECOGNITION
e Click Finish.
e Check Around index axis and Automatic
New Feature - Feature Alignment
Afeature can align either with the Z-awis of the cument setup or
radially around the indexing axis. Which feature alignment do you
wart to use?
() Mona the setup Z-axis
(@ Around the index axds
[¥] Automatic \2\
(@ Specify angles
180 ol
Nomal to suface y
@ Z
Reverse direction
[ <Back || Neat> |[[58 .| [ Cancel | [ Help |
e Click Next

e Check Exclude holes... and set the diameter to 0.3in.

New Feature - Hole Recognition Method

Which method would you like to use?

Extract a single hole or a pattem of holes

@ Recognize and construct multiple holes

[7] Merge disjoint holes

Exclude holes with diameter greaterthan 0.3 in.
smallerthan 0 in.
[ <Back |[ Next> ][5 . [ Cancel | [ Heb |

e Click Next

e Click Select all

e Click Finish
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We will now make a side feature to machine the hexagon.

Open the New feature wizard

Under New Feature Type select a new Turn/Mill feature
Click Next

Check Side and Extract with FeatureRECOGNITION
Click Next

Check Along setup Z axis

Click Next

Check Automatic recognition

Click Next

Click Select all and then click on the round side feature to deselect it
Click Finish

Finally we will make the pattern of pockets on the faces of the hexagon.

Open the New feature wizard

Under New Feature Type select a new Turn/Mill feature

Click Next

Check From curve - Pocket and Extract with FeatureRECOGNITION
Click Finish

Check Around index axis

Check Normal to surface

Click on the Pick surface button and then select face 395

,
MNew Feature - Feature Alignment

Afeature can align either with the Z-axis of the cument setup or
radially around the indexing axis. Which feature alignment do you
want to use?

() Along the setup Z-axis

@) Around the index ads

\g\

() Specify angles
ndex Angle | 180 X
B Angle
@) Normal to surface .
Pick A z
[~] Reverse direction
[ <Back || Net> |[[# frisn|,| [ Cancel | | Hep |

Click Next
Select Automatic recognition
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Click Select all and then Finish
Open the New feature wizard
Under New Feature Type select a new Turn/Mill feature
Click Next

Select Pattern and click Next
Make sure that pocket3 is selected then click Next
Check Radial about the index axis and click Next

-
Mew Feature - Patterns

What kind of pattem would you like to make?
() Linear
Radial in the setup XY plane
(@ Radial around index: axis
) Rectangular
Points list pattem in the setup XY plane

[ ] ot | e y) (o] [ ]

Enter a Number of 6 and a Spacing angle of 60 degrees

’
Pattern - Dimensions

Enter the dimensions of the Pattem:
Mumber

6

Spacing Angle

[ <Back || MNex- |3 Finish|,| | Cancel | [ Help |

e Click Finish
e Run a Machine simulation to see the results
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B-Axis Chamfers

Introduction

This chapter will take you through the necessary steps to orient a single tool so that it can cut
several features that would require multiple tool changes and different tool orientations. This
is especially handy for B-axis machines, since tool changes can take a long time and the
programmer needs to maximize tool utilization in order to reduce cycle time.

e Open file B-axis chamfers.fm
e For this tutorial we will use the Mori NT4250.cnc post file

This file uses a solid model as a stock. The solid model has no chamfers on the corners, but
we’ve created some geometry that we will use while creating features. In a non-B-axis
machine you would have to pick 3 different tools to machine the chamfers (they all require
different tool orientations). Can we do this with just one tool? Stay tuned...

e Start by creating our first turning feature /
for the OD chamfer in front of the part. A L
Go to New Feature, click on Turning, >

then Turn from Curve N

When prompted to select a curve, pick the line
segment highlighted in picture to the right.
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e Inthe Strategy tab, uncheck the rough operation and make sure that the
Finish direction is set to Negative
Mew Feature - Strategies
What strategies would you lilkke to use to cut this Tum feature?
[ Use canned cycle Reuse profile in canned cycle
Cycle: @ Tum 1 Face ) Back Face
Toolpath: (@ Tuming ~) Cut-Grip “u
) Offset 1 Round Insert %
Operations
[C] Rough @) Negative Positive
[] Semi-Finish leqative Posttive
[¥] Finiish @ Megative _ Positive
[ Use finish tool [T]TNR Comp
| <Back | Ned> |[[%Finish|,| [ Cancel | | Hep |
e Let's make another Turn. In this case, pick the OD chamfer in the back of

the part. In the strategy tab, select Back Face. Like with the previous
feature, uncheck the rough, set the direction to Negative

Mew Feature - Strategies
What strategies would you lilkke to use to cut this Tum feature?
[ Use canned cycle Reuse profile in canned cycle
Cycle: =) Tum ) Face @ Back Face
Ti ; i i
oolpath @ Tuming ) Cut-Grip *& i
) Offset " Round Insert Z@Z’ﬂ
Operations
[ Rough @) Negative Positive =
[] Semi-Finish legative Posi
Finish @ Negative *) Positive BN
[ Use finish tool [T]TMR Comp
| <Back || Ned> |[[%Fnish|,| [ Cancel | | Hep |

Let’'s now cut the last chamfer in the ID of the part. Create a Bore feature,

set the cycle to Bore, uncheck the rough and set the direction to

Negative

For this feature you could also select a Turn > Face or a Turn > Turn approach. Some of these
strategies will require you to enter additional parameters into the software (change engage
angle, different tool orientations, etc). We are creating the outlined features so that we can
show you benefits of using the B-axis orientation control.
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Mew Feature - Strategies
What strategies would you like to use to cut this Bare feature?
[7] Use canned cycle Reuse profile in canned cycle
Cycle: @ Bore ") Face () Back Face
Toolpath: @ Tuming () Cut-Grip ?23
() Offset ) Round Insert “_I't_.
Operations
o [T]Pre-Drl  Dia Depth Z (D.000
e B
o [~ Rough @) Neaative Posttive
THR Comp
/ z [[] Semi-Finish (@) Negative Posttive
TNR Comp
Finish @ Negative () Positive
[ Use finish toal [ TNR Comp
| <Back | Net> ||[#% Finisn|,| | Cancel | | Hep |

e Now run Machine simulation and notice how the software picks 3 tools to
machine the 3 features, as every feature requires a different tool
orientation

With a non-B-axis machine you would have no other choice than to use 3 tools. The problem
with this is that you have to go through a tool change after every feature, adding to your total
machining time. With a B-axis machine, although you would still retract after every

operation, you don’t have to pick a different tool (carrousel or index turret). You just re-
orient the B-axis and move on.

e S0, let’s pick just one tool for all operations. Go to the first turn feature
and, click on the finish operation and then on the Tools tab
e Filter tools by Insert Shape and select a SW_Turn_35 degree diamond
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Turn Properties - turnl @
M twmi Tools | Tool Usage I Feed/Speed I Tuming|
5 frish Criteria to restrict tools in list:
Orienttation: A sw -
Insert Shape: L7 35Diamond
Presentation Angle:  Armything -
AR {1 [] Recent tools
Name 4 M [0 Ag TpR  Widh =
C1sw_Pefie_35. M 4 475 00213 00000
O sw_Pefie35. M & 475 1000 0.000
COsw tum 35 M & 50 00313 0.0000( ]
&) SW_Tum_35m. 1
Ol sw_Tum_go.. M [ 50 00313 00000 -
Click on an operation to 4 m | b
set its attributes and
feeds/speeds
[ ok || Cancel || fpply || Proview Help

e Once we've assigned the tool we would like to use for all operations, let’s
override ALL operations to use the same tool. There’re multiple ways to do
this. The easiest one is to do it in the Op list

Select the first operation

Hold Shift Key and select the last operation
Right-click on the last operation

Select Override with SW_Turn35

Click on Yes when you get the warning about overriding
operations with the same tool

O O0OO0OO0OOo

E |Operation List |
) @ Automatic Ordering
Ul el =
L B @ Memaooen W EE N 8OO 1
E R Operation Feature Tool Feed
= | = 5W_Tum_35m... 0.0060IPR

SE_BackTum_.. 0.0060 IPR
| 50 RH 0060 IPR

Dimensions
Strategy
Misc

Tools

Feeds and Speeds

Teol Usage
Turning Attributes

Override with SW_Turn_25m_RH 3
Crvernde to 0.0060 IPR
Cheerride to 1600 SFM

Set opers to 'Upper turret’
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e Now go to the tool properties tab of the second turn feature and notice
how FeatureCAM automatically rotated the tool 180 degrees about its
axis so that it can achieve the necessary orientation for the feature

Turn Properties - turn2 [£=]
M tum2 Tools | Tool Usage I Feed/Speed I Tuming|
5 finish Criteria to restrict tools in list:
Orientation: A sw -
Insert Shape: 7 35 Diamond -
Presentation Angle:  Amthing -
A R [ [ Recert tools
Name 4 O 0 Awg TpR  Widh =

[1SW_ Face_25m. M &7 50 1000 0.000
5w _Pofie_35. M 27 475 00313 0.0000
O sw_ Prefie 35. M & 475 1000 0000 [
COswtum3s. M & 50 o033 D.DDDD‘i‘

EISW Tum 35m. , # 50 1.000 0.000 jed

Click on an operation to q i | 3
et its attibutes and
feeds/speeds

Cancel Applhy ’ Preview ” Help l

So how do we do this? Can we manually control this rotation if we want to? The answer is
yes. When you select a B-axis post, FeatureCAM will activate a new icon in your Tools tab.
The Set B-axis tool orientation icon

ANgE D

There are 3 available options within the dialog:
e OD Turning tool: allows the user to set a tool as a SE or SW (NE or NW if lower
turret)
e ID Boring Bar: allows the user to select a boring bar approach angle (ES, EN, WS,
WN)
e Neutral: allows the user to enter angles for the tools
0 B-axis angle: head angle
o Tool rotation angle: to rotate the tool about the center axis (i.e. this would
make a SE tool out of a SW tool)

B-Axis Tool Orientation [&=]
Mame: Sw_Turn_35m_RH
Select B-Awiz tool arientation
Cancel
@ 0D Turming taal
()10 Baring Bar
() Nevtral
SE m m S
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If you click on the Set B-axis tool orientation icon in this feature, you will see that
FeatureCAM automatically rotated the tool from SW to SE so that it could be used for the
Back Face turning feature

e Now go to the tool properties tab of the last turn feature. Click on the Set
B-axis tool orientation button and set the tool as an ID Boring Bar with a
WN angle

B-Axis Tool Orientation (==
Marme: Sw'_Turn_35m_RH
Select B-Axiz tool orientation
Cancel
(00 Tuming ool ;]
@ 1D Boring Bar i
() Neutral
ES [ % R |
EM | % [ M |

Click OK, Apply and OK again. Your final simulation results should be
similar to the picture below
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Turn/Mill Demonstration

Introduction
This demonstration is intended to give the customer an overview of FeatureCAM Turn/Mill.

Before the Demonstration

Open the Turn/Mill document Demo Start.fm

Select the Tools tool crib.

From Options > Addins select the addin subspindle.bas
Make sure that the Mori Seiki NT 4250 post has been selected.
Double click Setupl, click Edit.

Click Next until you reach the Simulation information page.
Check that the corresponding MTD file is selected.

Setup - Simulation inforpation

The bottom of the bottgm-most clemp iz located where?

Cotvenyent b think of these numbers az
offgets Jor a point in 5TOCE, coordinates).

Z Offzet. /| KRR

Simulation machine desian Jile:
(%) Alwayz use this one :

C:AhDemothon Seiki NT 426804 oni Seiki WT 4280.md |« | [&

I1z& the one specified in the .chc file, or uge a smart choice
() from E zamplesiiachine Design that 'matches' .o turet
infa [or document indexer wpe]

[?-Einish] [Eancel] [ Help ]
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Start of Demonstration

e Selecta Top view and shade the part.

The stock, part and setup should appear as above.

The first two features are to be a facing operation followed by a drilling operation.

Create a new Turning feature.

Check Face and click next to the Location form.

Set the location to Z - 0.05.

Hide all then show all solids.

Select and isometric view and pick the inside surface of the hole.
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e Create a new Turn/mill feature.
e Check Hole and Extract with feature recognition then click Next.

New Feature

Y*hat kind of feature would you like to make?

rom Dimenszions From Curye
{(*) Hole () Boss ) Rlound
() Rectangular Pocket () Chamfer () Side
1 5lat () Grpove
() Step Bare () Phcket
) Thread Milling Frofh Feature
O Face "/ Group () Pattern

Fram Surface
() Surface Milling

td ake a pattern from thiz feature
Extract with FeatureRECOGHITION

[ ¢ Back ” et > ”lﬂﬂ ,] [ Cancel ] [ Help ]

e Check Along setup Z axis and click Next.

Feature - Feature Alignment

& feature can align either with the Z-asiz of the current setup or
radially around the indexing axiz. “Wwhich feature alignment do you
want to uge?

(%) Along the zetup Z-axis
() Around the index axiz

[ < Back ][ et = ][lﬁ“ ,] [ Cancel ] [ Help ]
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Fill in the form as below and click Next.

Mew Feature - Hole Recognition Method

Which method waould vou like to use?
() Extract a single hole or a pattem of hales

(%) Recognize and construct multiple holes

[ tdake all holes be created at a constant z height

Elevation: D

[ tderge disjoint holes

[J Exciude holes with diameter greater than in.
smaller than I:I in.

[ ¢ Back ][ ext » ][E" Einish|,] [ Cancel ] [ Help ]

Click Select all and then Finish and OK.

MNew Feature - Hole Recognition Options

Hale zelection,/construction options:

Include partial holes [e.g. corner relief holes)
Exclude hidden holes
Merge holes of the same parameters inko a pattem

Add all new holes into a group if there iz mare than one

Pleaze verfy and select hales for vour zetup. You can use the
buttons bellow to select/unselect all recognized holes, or
gelect/unselect individual holes from the drawing window, Click
Finizh when vou are done.

[ Selectan | [ Unselect &1

Mest > [E“Einishl,] [Eancel] [ Help l
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We will now extract the turning profile from the model.

e Open the Curve wizard.

e Check Curve frorT/1 surface and Revol\;ed boundary then click Next.

Curve Wizard

want?
() Other methods

Yw'hat/method of construction do wg

) Surface Inkéisection
) Surface foline

) Projegf onta Surface
) Supface Edges
urface Projection

*) Revolved Boundary

¢ Back [ Mext = ] [ Cancel ] [ Help ]

e Check Surface method, All surfaces and Convert to geometry.
| /

Revolved Surface Boundary

Only zukfaces aligned wik the £ axiz of the STORE. LUCS will be
recoghiged.

Which rpethod do vodi want to use?

() Surfacg method
) Solig/method

Do you wanl/to procgds all dizplayed
surfaces orfust thezelected ones?

() ol zurfaces
() Only selected

Corvert bo geometmy
[ < Back ][ Finizh ] [ Cancel ] [ Help ]

Click Finish.

Hide all.

Show all geometry.
Select a Top view.
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The extracted geometry should appear as below. We are now ready to make a turning feature
to rough and finish the profile of the part. This operation will cut half of the profile. The other
half will be cut on the sub-spindle later.

e Create a new Turning feature.
e Select Turn and click Next.

Mew Feaiure
wihat kind of feature™wauld pou like to make?
Frarm Dimensions Fram Curve
) Hale () Tun
) Groove () Bare
) Thread () Groove
() Face () Thread
) Cutoff
O Bar Feed () Subszpindle () Misc.
() User
() Toolpath

l < Back " Mewut » ”lﬁﬂ ,l ’ Cancel l l Help l

e Click Curve chaining.
\

MNew Feature - Curve

The Tumn fexture requires a curve ta define the boundaries of the
feature. If yo\have already created a curve for your featurs, you
may select it froxg the dropdown list,

you need to do zo before cragting
wour feature,

1. Use the geometry constructdNz to create the outling of the

feature.

2. Then uge chaining mode to conngct the geomnetry segments

together to make a curve.

[ £ Back ][ Mest » ][S‘ .] ’ Cancel ] [ Help ]
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e Click on the geometry at the points indicated to generate a curve.

Point 1 Point 2

\ +

e Click Next then Finish and OK.

The turning feature should appear as below.

'\—-_,____-

[

)

e Select an Isometric view.
e Run a 3D simulation.
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The turned part should now look like this.

e Eject the simulation.
e Hide all and Show all Solids.

We will now mill out the pocket areas highlighted below.
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e Create a new Turn/Mill feature.
e Check Pocket and Extract with feature recognition then click Next.

Mew \reature

YWhat kind dk{eature would pau like to make?
Fram Dimenzios From Curve

) Hole ) Round

() Rectangular Pocke ) Side

) Slat

() Step Bore

() Thread Miling

O Face () Pattemn
() Surface Milling

Estract with FeatureRECOGHITIOMN

[ < Back “ MHext > ”,ﬁu ,] [ Cancel ] [ Help ]

e Check Around the index axis and enter an Index angle of 90 degrees.

Mew Featurs: - Feature Alignment

& featurefcan align either with the Z-awis of the curment setygor
radially round the indesxing axiz. which feature alignmey

|ndex Angle

B Angle

[ < Back ][ Meut > ”Iﬁq ,,] [ Cancel ] [ Help ]

e Click Preview.
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e Select an Isometric view. You should see the pocket pointing upwards
with the Z axis aligned as shown below.

e Check Use horizontal surface and select the two surfaces indicated.

Mew Feature - Feature Extraction

There are different methdds to extract a feature. Y'ou can either
select all the side sugdces. or connect individual pieces, iLe.,
chaining, to consipdct the feature boundary, “You can alzo use the
top/bottom hogzbntal surface to construct pour feature,
wihich me#od would vou like to uze?
Cugflect side surfaces
(%) Use horizontal surface Use Horizontal Surface
() Automatic recognition
() Chain feature curves

() Use horizontal section

[ < Back ][ Mewst > J[@ Einish|,] [ Cancel ] [ Help ]

e Click Next.
e Click the Green plus to add the faces to the selection then Finish & OK.

Mew Feature - Surfaces

Fleate select surfaces that conzizt of the feature you are creating.

face_1333
face_1381

# X
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Note how the pocket depth has been set by the height of the side surface picked. In this case
we will have a heavy first cut but reduced air cutting.

There is an identical pocket on the opposite side of the part. A pattern will be created from

the existing pocket feature to cut the two pockets in a single operation.

e Create a new Turn/Mill feature.
e Check Pattern and click Next.

Mew Featuve

W'hat kind of feattwe would pou like to make?

Fram Dimenzions:

() Hale

) Rectangular Pocket
() 5ot

{3 Step Baore

() Thread Milling

() Face

Estract with FeatureRECOGHITION

Fram Curve

() Boss () Round
() Chamfer () Side

Fromm Featurs

) Group (%) Pattern
) Usger

() Toolpath

From Surface
() Surface Miling

[ < Back ]L Mext ][ﬁq Einish|,] [ Cancel ] [ Help ]
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The feature pocketl should already be selected. If not select it and click the green plus.

Mew Feature - Pattern Base

Select the feature that will be uzed to create the pattern.

pocket]

e Click Next.
e Check Radial around index axis and click Next.

MNew: Feature - Patterns

Wihat kind of pattern would you like to make?

) Lingar
Radial in the zetup =Y plane
(%) Radial around index axis
(") Bectangular
Fuointz lizt pattern in the setup =7 plane

e Enter the values shown below and click Finish and OK.

Pattern - Dimensions

Enter the dimenzions of the Pattern:
M urnber

e

Spacing Angle
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The lower part of the pocket will now be machined, as this has no bottom it will be created as

a side feature using automatic recognition.

e Create a new Turn/Mill feature.

e Check Side and Extract with feature recognition.

Mew Featuis

Fram Dimenzions

) Hale
() Rectangular Pocket
) 5lat

() Step Bore
{3 Thread Miling

) Face

Estract with FeatureRECOGHITION

") Chamfer
() Groove
) Pocket

From Feature
() Group ) Pattern
) User

(3 Toolpath

From Surfacs

(" Surface Milling

[ < Back ” fext > ”Iﬁ“

,] [Eancel] [ Help ]

e Click Next.

e Check Around the index axis and enter an Index angle of 90 degrees.

Mew Featurs: - Feature Alignment

radially

|ndex Angle

B Angle

A feature/zan align either with the Z-awiz of the curent setyd or
ound the indexing axiz. Which feature alignmeps

Presview

[ < Back ” Mext = ”,ﬁ“

,] [Ear‘u:el] [ Help ]
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e Click Next.
e Check Automatic recognition then click Next.

Mew Feature - Feature Extraction

THere are different methods to extract a feature. You can either
zekect all the side sufaces, or connect individual pieces. i.e.,

chiining, to conztruct the feature boundary. v'ou can alzo uze the

top/bottam horizonkal surface bo construct pour feature,

Which method would vou like to use?

I1ze hanzantal zurface

Select zide sufaces
S

(%) Automatic recognition
(3 Chain feature curves
(3 Uze harizontal section

[ ] Force same Z height

Elevatior: |0

[ < Back ” Mest » ”,ﬁ“ ,] [ Cancel ] [ Help ]

e Click Select all and then Finish and OK.

Mew Feature - Feature Recognition Options

Featu\e selection/conzstruction options:

clude features smaller than |1 i,

Pleaze verify And select features for your setup. You can uze the
buttons bellow Yo zelect/unzelect all recognized features, ar
gelectunzelect \ndividual feature fram the drawing window. Click
Finizh when you Bre done.

| Selectal | | Unselect 2l |

[ﬁu Einizh ,] [Eancel] [ Help ]

As before a pattern will be created from the side feature to machine both sides of the part in a

single operation.

14
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e Create a new Turn/Mill feature.
e Check Pattern and click Next.

MNew Feature

Wihat kind of feattwg would you like to make?

Frorm Dimenzions From Curve

() Hole () Boss () Round

() Rectangular Pocket () Chamfer ) Side

3 Slat N Gromve

() Step Bore () Pisket

() Thread Milling From Faatun

O Face () Group () Pattern
) Uszer

() Toolpath

From Surface
() Surface Miling

’ < Back ” MHest > ”,ﬁ" Einizh ,] [ Cancel ] ’ Help ]

The feature sidel should already be selected. If not select it and click the green plus.

Mew Feature - Pattern Base

Select the feature that will be uzed to create the pattern.

[ < Back ” Meut > ”lﬁq Einizh ,,] [ Cancel ] [ Help ]
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Click Next.
Check Radial around index axis and click Next.

MNew: Feature - Patterns

Wihat kind of pattern would you like to make?

() Linear

(%) Radial around index axis
(") Bectangular

Enter the values shown below and click Finish and OK.

Pattern - Dimensions

Enter the dimenzions of the Pattern:
M urnber

-

Spacing Angle

Select an Isometric view and run a 3D simulation.
Select a Top view, note the the pocket sides have been cut vertical.

We shall now add a swarf machining operation to add the draft to the pocket sides.
A swarf milling operation is a multi-axis process that cuts a wall with the side of the cutter.
The cutter is automatically tilted to maintain contact with the wall.

Eject the simulation.

16
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e Create a new Turn/Mill feature.
e Check Surface Milling and click Next.

Mew Feature

YWhat kind of featye would vou like to make?

From Dimersions From Curye
) Hole ) Boss ) Round
() Rectangular Pocket ) Chamfer ) Side
) Slat ) Groove
) Step Bore ) Pocket
) Thread Miling From Featue
(O Face ) Group ) Pattemn
) User
() Toolpath
rom Surface

%) Surface Miling

Extract with FeatureRECOGMITION

[<Ean::k ]L Mext > J[Eﬂ Eini$h|,] [ Cancel ] [ Help ]

e Shift select the faces making the side of the pocket and click the green
plus to add them to the list.

Mew Feature - Part Surfaces

The Surface Miling featurerequires one or more sufaces to define
the area to be machingd” If vou have already created surfaces for
your feature, el em here.

[
!

Aface 1387
face 1386 l
face_1385
face_1334 l
face_1383
face_1382
face_1331
face_1380

# [X|x

If you have not yet created zufaces, vou need to do so before
creating your feature. se the surface wizard to create surfaces.

[<Bau:k ][ Meut » ][Eﬂ Einishl,] [ Cancel ] [ Help ]
|
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Click Next.
Check Choose a single operation.

Mew Strategy

What do ybu want bo do’?

{(¥) Choose a single operation

[ ¢ Back ” Mest » ”,ﬁﬂ Einizh ,] [ Cancel ] [ Help ]

Check Swarf and click Next.

New Strotegy

PNetrategy would pou like to uze?
Firizhing StrXggies Specialized Shrategies

() Parallel (") Horizontal + Yertical
O2Z Level () Comer Remachining
(O lzoline () Pencil
(O 2d Spiral () Four iz
() 3d Spiral (%) Swarf
() Radial () Btz Trirn
() Flawling
() Between 2 curve:
Roughing Strategies
(O Z Level
) Plunge
[ < Back ” Mext » ”Iﬁﬂ Einish ,] [ Cancel ] [ Help ]
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e Click Next to the Default tool page.
e Check | want to search for another tool then click Next.

|

Mew Feature - Default Tool

5 surfacg mill :finizh1 - swarf

FeatureChfd haz selected the following tool far this operation:

. Tool P t
endrmill ISP reg-rat ary OOl AIEMEEE

b aterial HS5

Firizh BRIGHT
Diarneter 0.500000 i,
Shark Diameter  0.375000 in.
Flutes 2

Cutter Lenath 0.87:2000 in.
Owerall Length 2800000 in.

End Radius 0000000 ik,
Tool End Type SIMNGLE
Cutting Type CEMTER

| want to uze the default tool.
| want ta zearch far another tool or make a new one.

[<Bau:k ][ MHext » ][ﬁ" Einish|,] [ Cancel ] [ Help ]

e Selecta 12mm long reach flat end mill.

l

Mew Feature - Tool Search

5 surface mill :finizh1 - swarf
Todl Graup: | || Flat End Endr v|
Diafneter: |.-“-‘-.nything I |
Endl-Fadius: pthing v|
Mpme 4 Diarm.  End. Flutes  Cutter Le. 4
] endmiltd1150:4. 11500 0000 4 25,400
| endmillkd 1150, 11.500 0000 2 25,400
endmiltd1200:4. 12000 0000 4 31.750
4] erdmillkd 1200 12000 0000 2 50.000 —
[ endmilt41200:(. 12000 0000 2 ¥R.000 w
< ] | ]

Tao create a new tool click here: =)

[<Bau:k ][ MHext = ][ﬁ" Einish|,] [ Cancel ] [ Help ]

e Click Finish.
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e Select Check surfaces from the Dimensions tab.

Surface Milling Properties - ssf_mill1

M af_mil Dimensions |LDDMTDD| Auis | Process | Mise |

EIEE. aarf

Check zurfaces. ..

.

Talerance [Finish) |0.001000
Talerance [Rough) {0.005000

Click on an operation [ ] Cutt feature using ¥ Asis coordinates
to zet itz attributes and L Angle

feeds/speeds

Cancel Apply [ Presview H Help ]

.

.

e Select the bottom face of the pocket and click the green plus.

Select Check Sdarfaces |§

Show all[_] oK

face_1403 A
face_1402 0 Cancel
face_1401

face 1400 Ql.ond2opy
face 1339 L3 Unzekect Al
face_ 1338
face_1397 Help
face_1396

face_1395

face_1334

face_13593

face_ 1392

face_1391

face_ 1330

face_ 1339

face_1333 w

OROO0O000000O0000O000O0
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e Click OK and Apply.
e Select the Swarf operation.
e Select the Tool axis tab and check Reverse tool axis.

Surface Milling Properties - srf_mill1

M af_mill Shategy | B-fiuiz || Suface u:u:untru:u/|
Elgi’j E » Operation DJiDnS
s R augh Reverze Toaol Axiz
Firnzh

e Click Apply and then OK.

e Create a swarf feature on the other side of the part using the method
described above. Run a 3D simulation to show how the tool axis tilts
during the swarf machining operation.

One half of the part is now completed. We need to pass the part over to the sub-spindle to
machine the other end.
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Create a new Turning feature.
Check User and click Next.

MNew Featur:

Fram Dimenzsion

JHole

) Groove
) Thread
) Face

) Cutoff
) Bar Feed

“What kind of festure would you like to make?

Frarm Curve

) Tumn
) Bore
() Groove
) Thread

() Subzpindle () Misc.
(*) User
(3 Toolpath

Select SubSpindle UDF and click Next.

Wihat A{nd aof feature would vou like to make?

Registkred features
= acro Add-inz

ﬂ Part Library

Set Multi Turret = No and Transfer type = Slug transfer.

Click Finish.

Mew Feature - User defined feature

Enter the valuesz far the "SubSpindle LDF

M SubSpindle UDF

Dimenzion Walue i

kALt Turret Ha

Turret Free Slot ndex 1

Transfer Type Slhag trazfer

Subzpindle grab action Stop =pin...

Cutaff Type Interlzave...

Cutoff width 0.250000

Cutoff A etract 0.000000

Cutoff - 2 pozition -3.000000

Distance between Jaw fa..  1610.000... C et

Subgpindle grab distance 1.000000

Spindle Dwell0pen] 1.000000 Uraset

Spindle Dwell[Cloze] 0.000000

Spindle Angle(t ain] 0.000000 M Fezet All

M alue: |Nn:| vl

[ < Back ][ Mest » ][lﬁq Einizh ,] [ Cancel ] [ Help ]
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e Double click on setupl to open it's properties.
e Click New.

CurrentSehup:
| Setupl \ w |

ML Program Mame:

Fisure 10
JCS:
Type: Turning, ain zpin

Mew..

Edit...

Help

e Check Turning and click Next.

Setup - Definition

Pleaze entdy the zetup name and fisture 10

Setup Marmk: |Setup2 |
Fiwture 1D: |55 |
Part Marne; |Demn Test-2 |

Wwihat type of getup\ do you want bo create?
L Milling
(%) Turming

) wiire EDM %_‘Z

< Back ,_Ne:-tt> J[?‘- Einish] ,_Cancel_l ’_ Help J

e Check Align to stock face then click Next.

Setup - Part Program Zero

YWhat method do you want to uge o define the part program zero
lozation for Setup2?

(%) Align to Stock Face
Align to Index axiz

) Align with existing LCS
Align to part geometm

) Uze cument location

Issue FeatureTurn/Mill 2012



FeatureTurn/Mill

Click the Left hand button and then click Finish.

Setup - Part Program Zero

+ Pick lacation

30 (s

YWhere should part program zero be located for Setup2?

[<Bau:k ][ M et > ][?- Einish] [ Cancel ] [ Help ]

The new setup and the part should now be aligned as shown below.

Create a new Turning face feature at Z -0.05
Hide all.

Show all geometry.

Select the Top View.

Create a new Turning Feature.

Check Turn & click Next.

24
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e Click Chain Curves.
e Select the geometry at the points indicated to create the curve.
Point 1 Point 2

[ o

N

e Click Finish and then OK.

The new turning feature should now appear as below.

+

]
"

|- '

|y

We will now create a hole as a starting point for the large bore in the left hand end of the part.
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Create a new Turn/Mill feature.

Check Hole, uncheck Extract with FeatureRECOGNITION & click Next.

MNew Feature

N'hat kind of feature would you like to make?

rom Dimensions From Curve
{(#) Hole ) Boss ) Riound
() Rectangular Pocket () Chamfer () Side
) Slat () Groove
() Step Bore ) Pocket
() Thread Milling From Feature
O Face () Group () Pattem
() User
() Toolpath
From Surface

() Surface Milling

¥ b ake a pattern from this feature
[ ] Extract with FeatureRECOGMITION

[ < Back ” M et » ”,ﬁ' Einizh ,] [ Cancel ] [ Help ]

Fill in the form as shown and click Finish.

Mew Feature - Dimensions

Wwhhat tppe of hole would vou ke to make? | Plain Hale 3 |

Enter the dimenzions of the Haole:

0.0 Charnfer

Drepth

[ Through

Diarneter

[ < Back ][ Mest » ][,ﬁﬂ Einish ,] [ Cancel ] [ Help ]
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Click on the Drill operation and select the Tools tab.
Select Twist drills.
Scroll down the tool list to the bottom and select a 38mm drill.

Hole Feature Properties - hole1

M halel
= spotdil

) .
=1 il

Tools |F/S || ToolUsage | Cycle | Diiling|

Criteria to restrict tools in list:
Tool Group:

Diameter:

Click on an operatig

/Ngfne i Diiam. . Flutes  Cutter L~

TD_M3I7R0.T:T. 37500 /0.000 1 238,000

] TD_k3800:T 3e00f o000 A 238,000
[ TD_M3800:T:C nooo 238,000

'/ [] TD_k3800:T:C. 33000 0000 1 38000
(W) TO M3300:T:T. 32000 0000 1 238000 E
< | >

Apply ’ Preview ][ Help

Click New tool.

Fill in the form as shown below, click Apply and then OK.

Twist Drill Tool Properties

Tusigt Dl | Overrides | Holder | Feed/Spesd |

M arne

Measure
Diarneter
Length

Dverall Length
Expozed Length
Shank. Diameter

Ingzert Depth

[401nsert Diil
[ inches

4000000 i
238.00000 i
381.00000 i
28740000 i
40.00000 T
0.00000

mm
Clazs Inzert
[] Use curve to describe tool shape
b aterial | H55 w |
Firiish TI_M v|
Hand (® Right Hand (O Left Hand
[ ] l [ Cancel Apply
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Click Yes to set the new tool as the override.
Hide all.

Show all geometry.

Select the Top View.

Create a new Turning feature.

Check Bore then click Next.

Mew Feaiure

What kind of feat
From Dlimenzions

g movld vou like to make?
From Curve

) Hale 3 Turn

) Groove {(*) Bore

) Thread () Groove

) Face ) Thread

() Cutaff

) Bar Feed () Subspindle () Misc.
) User
) Toolpath

e Click Chain Curves.
e Select the geometry at the points indicated to create the curve.

Point 1 Point 2
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e Click Finish and then Preview the feature

Note how the roughing starts at the centre. As the hole has been pre-drilled this is

unnecessary.
e Select the rough operation.
e Select Min radius boundary.
e Click on the arrow
Bore Properties - borel
M boret | Tools | Taol Usage | Feed/Speed | Boring
+ """ S mugh : uta Roun
L 5 finisgh Attributes for - rough ﬁntdei:ut Edhec:k
N Clearance = 0100000 [ Feed from Start
\ E:Stgo?;f:t o [ Canstant DOC
Left boundary = [1 Rapid at %feed
* Min radius boundary = 787402 [ 5kip wall pags
Priarity =
7
Click, on an operation Ve . e
/ Fg:;st;tssp:ggl;utes and New Value: _RI
/ L ak. ] [ Cancel ] [ Apply ] Frewview
e Select this point on the bore.
e Click Apply and then OK.

We will now finish the scalloped edge of the part using a swarf machining operation.

e Hide all and then Show all solids.

e Selecta Top view and box select the surfaces highlighted below.

Issue FeatureTurn/Mill 2012
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¢ Rotate the view and deselect the surfaces indicated below.

e Create a new Turn/Mill feature.
e Check Surface Milling and click Next.

Mew Feature

YWhat kind of featlye would vou like to make?

From Dimerzions From Curve
) Hole ) Boss ) Round
) Bectangular Pocket ) Chamfer () Side
) Slat ) Groove
) Step Bare i) Packet
() Thiead Miling From Featurs
(O Face ) Group ) Pattem
i Uszer
) Toolpath
rom Surface

%) Surface Miling

Estract with FeatureRECOGMITION

[<Bau:k ]L Mext J[Eﬂ Einish|,] [ Cancel ] [ Help ]

e Click on the green plus to add the selected faces to the feature.
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Mew Feature - Part Surfaces

The Surface Miling feature requires one or more surfaces to define
the area to be machined. |f pou have already created surfaces for
wour feature, select them here.

-+ | face_1345 ”
face_1344

ﬂ face_ 1343 ! |

face_1342
@ face 1341

face_1340
face_1339
face_1338
face 1337

face_1336
face_1335 w

[f wou have nat wet created surfaces, vou need to dao so befare
creating vour feature. Use the suface wizard to create surfaces.

[ < Back H Mest » ”,ﬁﬂEinish ,] [ Cancel ] [ Help ]

Click Next.
Check Choose a single operation.

Mew Strategy

What do ybu want to do?
() Chfoze rough, zemifinizh, and finish
goerations to completely machine this a

(%) Choose a single operation

[ < Back ” Mext » ”Iﬁﬂ Einish ,] [ Cancel ] [ Help ]
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Check Swarf and click Next.

Mew Strotegy

What kind olNgtrategy wauld vau like to uze?

Firizhing 5trXggie: Specidlized Strategies
O Paralled () Horizonkal + Wertical
Oz LF’VEl () Carner Remachining
() Isoline O Pencil
O 2d Spiral () Four Az
() 3d Spiral (®) Swarf
O Radial ) Beds Trim
) Flowline
() Between 2 curve:
Raouaghing Strategies
() Z Level
) Plunge
[ < Back ” Mest » ”lﬁﬂ Einish ,] [ Cancel ] [ Help ]

Click Next to the Default tool page.
Check | want to search for another tool then click Next.

|

Mew Feature - Defa i

5 surfacg mill :finizh1 - swarf

FeatureChfd haz selected the following tool far this operation:

. Tool P t
endrmill ISP reg-rat ary OOl AIEMEEE

b aterial HS5

Firizh BRIGHT
Diarneter 0.500000 i,
Shark Diameter  0.375000 in.
Flutes 2

Cutter Lenath 0.87:2000 in.
Owerall Length 2800000 in.

End Radius 0000000 ik,
Tool End Type SIMNGLE
Cutting Type CEMTER

| want to uze the default tool.
(%) | want to zearch for anather tool or make a new one.

[ < Back ][ MHext » ”lﬁ-ﬂ Einizh ,] [ Cancel ] [ Help ]
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Select a 12mm long reach flat end mill.

l

Mew Feature - Tool Search

O

4
2
endmilltd1200:4. 12000 0000 4
2

endmilltd1200:. 12000 0000
endmilltd1200:1, 12,000  0.000

5 surface mill :finish - swarf
Tod| Group: | || FlatEnd Endr v|
Digfneter; |.-’-'-.n_l,lthing " |
Endl-Fiadius: Arpthing v|
Mpame 4 Diarm.  End.  Flutes  Cutterle.
[ endmilt41150:4. 11.600 0.000 25.400
| endmilltd 1150, 11.500  0.000 25.400
1750

R0.000
75.000

£

To create a new tool click here: =7

[<Bau:k ][ Mext > ][ﬁ" Einish|,] [ Cancel ] [ Help ]

Click Finish.

Select the finish 1 operation then the Milling tab.
Set the Axial offset to - 0.05.

Surface Milling Properties - srf_mill3

M sl mill

El@ swarf
= finish

| Taols | F/5 | TnolU&age[ Milling | Leads |

Attributes far - finizhl

Apial offzet = -0.050000
Check allowance =
Leave allowance = 0.000000

Pricrity =
Stepover rapid distance =
Shock owercat % = 100.000000

Click on an operation
to set ity attributes and
feeds/speeds

Flurge feed averride % = 50.000000 [ Multiple Cuts

Target b = —

Toleranea = 007000

New Value:
Cancel Apply ,_ Freview ] [ Help ]

The axial offset will ensure that the end of the tool goes past the bottom of the swarf feature.

Click Preview.

Simulate the swarf feature.
Eject the simulation.

Click OK.

Click in the graphics window to deselect all faces.
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The final operation is to drill and counterbore the holes on the conical section of the part.
These holes will be created using Automatic Feature Recognition.

Create a new Turn/Mill feature.
e Check Ho\le and Extract with FeatureRECOGNITION.

2][x)

hat kind of feature would pou fke to make’?

om Dimenzions From Curve
Haole () Boss () Found
() Rectangular Pocket () Chamfer () Side
) Slot () Groove
() Step Bore () Pocket
{3 Thread Milling

(I Face

From Feature

() Group () Pattem

() User
) Toolpath

From Surface

(73 Suface Miling

Eutract with FeatureRECOGHITION

[ < Back ][ Mext » ][,ﬁd ,] [ Cancel ] [ Help ]
e Click Next.
e Check Around the index axis and Automatic.
Mew Fiature - Feature Alignment
A fedture can align either with the Az of the curent zetup ar
radia ¢'hich feature alignment do you
W3
[ < Back ” Mext » “lﬁq ,] [ Cancel ] [ Help ]
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e Click Next.
e Check that the form is filled in as below then click Next.

MHew Feature - Hole Recognition Method

YWhich method would vou like to use?

Estract a zingle hole or a pattern of holes

(%) Recoghize and construct multiple holes

[ terge digjoint holes

[] Exclude hales with diameter greater than i
smaller than I:I i,

[<Ban::k J[ M et > ][ﬁd Eini$h|,] [ Ear‘n::el] [ Help ]

FeatureCAM will now use it’s Automatic Feature Recognition to find the holes.
The holes in the part should appear as below.
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Muw Feature - Hole Recognition Options

Click Select all and then Finish.

M

Add\all new holes into a group if there iz more than one

ge holez of the zame parameters into a pattern

Pleaze wernfy nd zelect holes for pour setup. You can use the
buttons bellow Yo zelect/unzelect all recognized holes, ar
zelect/unzelect Xndividual holes from the drawing window, Click
Finizh when vou e done.

Select Al Unzelect All

M et = [ﬁ“ Einish|,] [Ear‘u:el] [ Help ]

The part is now finished.

Run a 3D simulation using Simulate to next operation until the part is
transferred to the sub spindle then Play.

36
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Multi-Turret Synchronization

In this document, we will be looking at reducing the machining time for a turn/mill part by
synchronizing the motions of the turrets. The part we will be working on already has all of
the features defined. The machine we are using will be a Mori Seiki NZ which has three
turrets. What we will be doing is to use these three turrets on the machine to cut features
simultaneously. By doing more than one operation at a time, we can greatly reduce the
overall time taken to finish the part.

The machine has two upper turrets and one lower. The upper turrets work on individual
spindles only, the lower turret can work on (address) both the main and the sub spindles.

The above image shows the machine with the main body removed. The main spindle is on
the left, the sub on the right. The turret on the upper left is the main turret upper spindle. The
one to the upper right is the sub spindle upper turret. These two turrets can only work on the
part when it is being held by the relevant spindle. The turret at the lower right can work on
either spindle.

If you want to check which turrets can address which spindle for a particular post, you will
find this information by opening the post in XBUILD and going to CNC Info > Turrets.
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First of all, we will open the FM file and load the matching post and .md file.

Open the file 3 turret synchronization start.fm

From the same directory load the Mori Seiki NZ.CNC file

Pick the crib 3 turret synchronization start.fm_Tools from last save
Run a machine simulation

Notice how the operations happen sequentially; the part is first machined on the main spindle
and then handed off to the sub spindle for the second series of operations. All of the
operations are happening on the upper turrets at the moment.

e Eject the simulation
¢ Inthe Results window click on the Turrets View (last tab lower right)

There are two options here: we can select either the Time View or the Operation View.

e Select Time View

Turrets

@) Time view
Operation view

¥ w=ircom=

[=]
"
2%
(7]
i
©n
[=r]
=4 =
=]
o

Main spindle
Uppertumet, mai... | [f... [rough pass 1 fin...||s..| drll | finish fimi..||s.. | |f/|(fd... 1= JHIEH I el e
Lower tumet, mai...
Uppertumet, sub...

Sub spindle
Upper tumet, mai....
Lower tumet, mai...
Uppertumet, sub... | [rough pas...|[|f| r|| |[rough pass 1 r... |d|F...

Total Time: 9:04.2

The Time view shows each of the operations along a time line from left to right. The length
of each operation is shown graphically as a distance along the time line. In the image above,
you can see that the main spindle operations are shown as a group above those on the sub
spindle. In each case, the operations are shown on the relevant turret. When there are many
operations, it may be difficult to see the names of each operation. The time line scale can be
expanded or reduced by using the middle mouse scroll key to enable the names of shorter
operations to be seen. The scale along the top indicates the time in minutes taken for each
operation. As the operations are shown sequentially, the overall time can be seen by going to
the end of the time line or by looking at the Total Time figure which is shown at the lower
left of the image above. In this case the time is 9 minutes and 4 seconds.

We will now look at the operation view.
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e Select Operation View

R
g ®
Time view
U
#@[)perationview @|nhl][
5
- Upper tumet, main spindle side ‘ Lower tumet, main spindle side ‘ Upper tumret, sub spindle side |

The view now shows the operations as three columns - one for each turret. In this case, the
length of each operation is not represented graphically. The operations are ordered from top
to bottom; that is, the first operation in each column is going to happen before the second. At
the moment, there is no synchronization, so the turrets are working independently of each
other. Notice that there are no operations assigned to the lower turret. We will now start to
synchronize the motions of the turrets so that more than one operation happens at a time.

e From the View menu Hide All

e Now Show All Solids

e Click down each of the features in the in turn to familiarise yourself with the
location of each one. You will notice that the holes have been individually
named so that their positions can easily be located.
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The first change that we will make will be to change the rough and finish turning operations
on the main spindle to use Pinch Turning. What this will do is to use both the upper and
lower turrets on the main spindle simultaneously to turn the OD of the part. As we will be
using two diametrically opposed tools, we can effectively increase the feedrate by a factor of
two and cut the time in half. This is an example of automatic synchronization; FeatureCAM
will set the synchronization points without any manual intervention on our part.

e Double click on the operation Turnl to open its properties
e Select the Strategy tab
e Set both the rough and finish operations to be pinch turning

Tum Properties - turnl

|

M umi | Dimensions | Stretegy | Mise |
= rough [ Below Certerine
5 finish [ Use canned cycle Reuse path in canned cycle
Cycle: @ Tum () Face () Back Face
Toolpath: @ Tuming () Cut-Grip "u
() Offset ) Round Insert %Z!
COperations
Feed Dir: @ Megative (7 Positive
[ Semi-Finish Single Tumet TNR Comp
@ Megative Positive
Feed Dir: @ Negative () Posttive
Click on an operation to -
SR [7] Use finish tocl
feeds/speeds
[ ok [ Cancel |[ Bpply || Preview Help
e Click Apply

You will see that FeatureCAM has not found tools for the new operations that are on the
lower turret. This is because the “Tools from last save” were all upper turret tools so there are
no tools available with the necessary orientation to work off the lower turret.

’
Tumn Properties - turnl

e

M twm1
=24 rough
= rough Turel
=4 rough Tured
=24 finish
= finish Turet
=4 finish Tumst

< | 1 |

set its attributes and
feeds/speeds

Click on an operation to

Tools | Tool Usage I Tuming

Criteria to restrict tools in list:

Orientation: * Arything -
Ingert Shape: * Anything -
Fresertation Angle:  Anything -
A e [7] Recent toals
Name 4 O 0 Ag TpR Width
] m b
Cancel Apphy Preview ] [ Help
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e Change the tool crib to Tools

Now that there are lower turret tools available the warnings disappear. As the tools in the
original crib all had overrides their selection is not changed.

e Click OK and check the Turrets View

Turrets |
© oot vien Q[r1% 11
Upper tumet, main spindle side Lower tumet, main spindle side Upper tumet, sub spindle side
face1 finish | r@raoez rough pass 1 = -
tum1 rough Turet 1 A, [ wm rough Tumet 2 Ay  facs2 fnisn o
tum1 finish Turet 1 A [ tum? finish Tumet 2 A tum2 rough pass 1 o
= holet spotdill |  tum?2 finish o
[ hole1 ari | . pocketl oughpass1 =l
[ side1 finish A . pocketl roughpass 1 eff]dy
[ side2 firish |  pocketl deftradius =] | ©
[l face_hole_0 spotdiil | ~ pocket1 finish o
[ face_hole_6D spotdil |

Now you can see that there are two new operations on the lower turret on the main spindle
side. The horizontal red lines mean that the operations are synchronized at their start. The
small M and S icons indicate which turret is going to be controlling the feedrate for a
particular operation. This is important where using constant surface speed (CSS) in a turning
operation as the distance of a tool from the center of the part will be controlling how fast the
spindle is turning.

e Preview the operation turnl
e Single step a centerline simulation

|
\ 4

e Turn all of the operations back on

Note how the two tools are now moving in
synchronization with each other. Both the
upper and lower turrets are working
together to clear the material from the
part. The black dots that appear at the
beginning of each pass are Wait Codes.
That is the post processor will issue a code
that tells the machine tool controller that it
should not start the next operation until
the last one has finished and both turrets
are ready in position to start the next pass.

—

i
I
|

I
=1
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e Run a centreline simulation
e Selectthe Time View

Turrets

@ Time view o
Operation view I'l

¥ warcom=

Main spindle | |
Upper turet, mai... | |f...|rough T... |F.|s..| drll | finish firi.... | s.. |[[ /[l d.. | <38 ) 10 1 R S
Lower tumet, mai... rough T...| |F.

Upper tumet, sub.. ‘ ‘

Sub spindle
Upper tumet, mai...
Lower tumet, mai...

Upper tumret, sub... | [rough pas...|f||r| | rough pass 1 ro...|[dr... |[F...

Total Time: 8:25.0

Note that on the Main Spindle timeline we are now using both the upper and lower turrets for
the rough and finish turn operations. The Total Time figure is now 8 minutes and 25 seconds,
a saving of 39 seconds.

We will now look at manually synchronizing some of the drilling operations on the main
spindle. We will use both the upper and lower turrets to drill the OD holes simultaneously.
The first thing to do is to allocate which hole is to be machine from which turret. We will
allocate half of the OD holes to the upper turret on the main spindle and the remainder to the
lower turret.

e Select the OD holes indicated below (180 through 330). Use the control
key to multiple select the holes.

@) Operation view

Upper tumet, main spindle side

[ od_hole_0 spotdsil

[ od_hole_30 spotdi We are selecting these Spotdrill operation on the OD so that
[ od_hole_60 spotdril we can move them over on to the lower turret. We will then
[ od_hole_90 spotdril need to pair them up with their opposing holes on the upper
= od_hole_120 spotdri spindle so that they can be drilled simultaneously.

[ od_hole_150 spotdril

[ od_hole_180 spotdrill
I}' od_hole_210 spotdrill
[ od_hole_240 spotdill
I od_hole_270 spotdill
I od_hole_300 =potdil

[F> od_hole_330 spotdrill e Holding down the control key drag and drop
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the operations into the center column, this will move the operations onto the
lower turret

&[varets ...
£ e
] ime view
L | © Operation view o | 'l %, 1
s
> Upper tumret, main spindle side Lower tumet, main spindle side Upper tumet, sub spindle side

EME ]
| [

Note the red exclamation marks indicating a warning. In this case the problem is that the
current timings mean that we are trying to carry out turning and milling operations at the
same time, obviously this is not possible. We now need to manually reorder the operations so
that they happen in a sensible sequence.

e Control select the OD holes on the lower turret and then drag and drop
them below the turnl finish Turret 2 operation as shown below

R
s B
Time: view
U
L | @ Operation view 5] | i
5
> |Upper tumet, main spindle side Lower turmet, main spindle side Upper tumet, sub spindle side
| =1

5

We can now start matching up the upper and lower turret motions for opposing holes. We
will be first matching od_hole_0 spotdrill with od_hole_ 180 spotdrill.
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Click on od_hole_0 spotdrill

Hold down the control key and click on od_hole_180 spotdrill

|Upper tumet, main spindle side

Lower tumet, main spindle side

Right click on od_hole_0 spotdrill

Select Set synch point at operation start

Set opers to 'Upper turret, main spindle side'
Set opers to 'Lower turret, main spindle side'

Set opers to 'Upper turret, sub spindle side’

Set sync point at oper start

Set sync for 'od_hole_0.spotdrill’ before 'od_hole_180.spotdrill’

Reset all opers to default turret

Rernove all oper sync points

Reset selected opers to default turret
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lﬁi'}l od_hole_0 spatdrill I}l od_hole_120 spotdrill i =]
[= od_hole_30 spatdril M = od_hole_210 spatdril Ay
[ od_hole_60 spotdril A = od_hole_240 spotdril Ay
[= od_hole_50 spatdril M = od_hole_270 spatdiil Ay
[ od_hole_120 spotdril A = od_hole_300 spotdril Ay
[= od_hole_150 spatdril M = od_hole_330 spatdril A

The operations od_hole_0 spotdrill and od_hole_180 spotdrill are now synchronized. Note
the warnings against the other holes. This is because they are not synchronized. As the holes
are different depths they will take different times to machine. This will result in the hole
drilling operations getting out of synch so that when one is finished it is not ready to start the
next opposing pair of holes.

e Select the Time View

You can see this problem clearly in the time view. Note how the first two spotdrill operations
start simultaneously but end at different times. As each operation follows on they get
gradually more and more out of step.

Main spindle
Uppertumret, mai... | |spotdrll gpot... | spo... ([spat... |[spo... ||spotdrill || drill
Lower turret, mai... | |spotdril spot...|[spo... |spot...|spo... | spotdril

Upper turret, sub. ..

We need to match all of these spotdrill operations in pairs. This will introduce Wait Codes
into the program. A wait code which will not allow the machine to move onto the next
operation until the previous one on the opposing spindle is completely finished.

Click on od_hole_30 spotdrill

Hold down the control key and click on od_hole_210 spotdrill

Right click on od_hole_30 spotdrill

Select Set synch point at operation start

Repeat for the other OD spotdrill operations until they are all matched as
shown below, (60-240, 90-270, 120-300 and 150-330)

T od_hole_0 spotdrill II‘.:I od_hole_180 spotdrill
T od_hole_30 spotdrill II‘.:I od_hole_210 spotdrill
T od_hole_&0 spotdrill II‘.:I od_hole_240 spotdril
T od_hole_50 spotdrill II‘.:I od_hole_270 spotdril
T od_hole_120 spaotdill II‘.:I od_hole_300 spotdril
T od_hole_150 spatdrill II‘.:I od_hole_330 spotdrill =

Note how all of the warnings have now disappeared.
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e Switch to the Time View

Main spindle
pper tumet, mai... |spatdri|| | spnt...| spm...| spnt...|spu... | gpotdrill ||dri||
Lower tumet, mai... |spntdri|| | gpotdrill |spnt...| spnt...|spu... | spntdrilll

|Upper turret, sub...

Note how the spotdrill operation on the upper turret takes a shorter time than that on the
lower. By synchronizing the operations we are forcing the upper turret to wait until the lower
has finished. They then move on together to the next pair of holes.

e Repeat the synchronization process for the operations od_hole_ 0 drill
through od_hole_330 drill matching 30-210, 60-240, 90-270, 120-300 and
150-330.

e Run a Machine simulation
You will see that the two turrets work together, if one finishes before the other it waits and

then the two drills move on simultaneously to start the next drilling operation. Note, if you
get a collision it may be necessary to change the tool mapping on the lower turret.

e Select the Time View

You will see that the Total Time for the part is now down to 7 minutes and 23 seconds, a
saving of 1 minute and 41 seconds over the original operation sequence.
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We will now work on the operations on the sub-spindle. We will change the turn operation to
be Pinch so that we use the sub-spindle upper turret and the lower turret simultaneously. In
order for this to work we need to move the turn2 operation to a position in the operation
ordering where the lower turret has finished working on the main spindle operations and
becomes available to work on the sub-spindle. We can change the operation order in several
ways; in this case we are going to move them in the operations list.

e Gotothe Ops list tab

e Select the two operations that make up turn2
e Drag and drop them to the end of the program

drill

. 14320PM

1528 RPI

I rouch pass 1

finish
Results

" P3 SE_BackT...
“P3 S5E BackT...

od_hale_330 *P2TD_06250_.
rough pass 1 face? “P3SE_BackT.. 00150IFR 1200 SFN
finigh faced “P3SE_BackT..  0.0060IPR 1600 SFN
rough pass 1 *P3 5E_BackT... D.0150 IPR
SO finish “P3 SE_BackT.. 0.0060 IPR
A rough pass 1 pocket] *P3endmill0750... 3724 1PM 2483 RPI
A rough pass 1 pocket1 *P3endmilll750... 3724 1PM 2483 RPI
draft radius pocket *P3endmillM16... 3724 1FM 2556 RPI
finigh pochket *P3endmillM16... 3024 IFM 4000 RPI
Results -
1 m | b
A, rough pass 1 pocket *P3endmil0750... 37.241FM 2483 RPI
draft radius pocket1 *P3endmillM16... 3724 1PM 2556 RPI
finish pocket *PlendmillMi6.. 3024 1FM

0.0150 IPR
0.0060 IPR

e Go back to the Turrets tab Operations view

Upper turret, main spindle side

Lowver turret, main spindle side

Upper tumret, sub spindle side

] - - O -

[=

[=

We now need to add a synchronization point so that the turn2 rough pass 1 operation
happens after the od_hole 330 drill. This will introduce a wait code so that the sub-spindle
will machine the face & pocket operations using the sub-spindle upper turret and then stop
until the lower turret has finished all of the drilling operations.
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e Hold down the control key and left click on od_hole_330 drill
e Hold down the control key and left click on turn2 rough pass 1

@ ||

e Click on the icon indicated to place the operations in the correct order
|T’[-] [

Lower tumet, main spindle side [ Set sync for ‘od_hole_330.drill' before 'turn2. rough pass1' i

The order in which you select the operations is important. They will be reordered in the order
that you selected them. This is why we selected the feature od_hole_330 drill before

turn2 rough pass 1. Note that as the operations turn2 rough pass 1 and turn2 finish are
part of the same operation they will be moved together even though we only selected one.

Lower tumet, main spindle side Upper tumet, sub spindle side

o)

2 2 ) 2 2 2 2 2 2 2 R 2 2

12 Issue FeatureTURN/MILL 2012



FeatureTURN/MILL

We will now change the rough and finish operations in turn2 so that pinch turning is used.

e Double click on the operation Turnl to open its properties
e Select the Strategy tab

e Set both the rough and finish operations to be pinch turning

Turn Properties - turn2 |£|
M um2 Stratedy | Misc
5 rough [ Below Centerine
5 finish [ Use canned cycle Reuse path in canned cycle
Cycle: @ Tum ) Face (") Back Face
Toolpath: @ Tuming () Cut-Grip ha
() Offset () Round Insert @2
Cperations
Feed Dir: (@ Negative (C) Postive
[T] Semi-Finish Single Tumet TNR Comp
[¥] Firish [C] TNR Comp
Feed Dir: @) Negative () Posttive
Click on an operation to -
set its attributes and (] Use finish tool
feeds/speeds
[ ok |[ Cancel |[ poly || Preview Help
e Click Apply and then OK
l}l od_holz_120 dil I}' od_hole_300 dil
m|
l}l od_hale_150 dil I}l od_hale_330 dril
[5]
| Bl |
hole1 spotdil tumZ rough Tumet 2 EE' '_|lum2 rough Tumet 3 {l
5
| Bl |
hale1 dril tum2 finish Tumet 2 =] tum2 finish Tumet 3 =]
[[= sidel finish A
[ side2 finish
e Gotothe Time View
B | Turrets
2| @ Time view
(Th I
.||-. () Operation view @ ' "y 1L
5
1L 0 1 2 3
I f } f
Main spindle
| | | Lo |
Upper tumet, mai... | |finish rough Turret 1 finis... || spotdill 5| |s|g|s|[s| drll d..
Lower tumet, mai... rough Tumet 2 finis... || spatdril 5| s|g|s|[s| drll d.
Upper tumet, sub... ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Sub spindle
Upper tumet, mai...
Lower tumet, mai...
Upper tumet, sub... | [rough pass 1 fi... |\rough pass 1 rough... | draft radius  ||finis
Total Time: 4:08

The Total Time is now down to 4 minutes and 20 seconds from the original 9 minutes and 4
seconds giving a total saving of 4 minutes 44 seconds or approximately 52%.
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