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Hole Wizard

HOLE WIZARD

This tutorial provides step by step instructions on how to use the Hole Wizard. We will start this part
with an existing stock condition and tools that are already in the crib. In this exercise we will create
five hole types using the Hole Wizard: bolt holes, a bore hole, drill holes, reamed holes and tap
holes. Additionally, we will need to create a tool to satisfy the Hole Wizard Checker and manually
change a process from the Hole Wizard’s recommendations.

Note that this tutorial is based on the Hole Wizard’s default preferences. If you have modified the
defaults you may have different results than shown in the tutorial.

Set Up

1. Open the part, "Hole Wizard tutorial.vnc".

The elements to be machined include twelve 10mm holes, four 16mm holes, one 50mm hole, four
5mm holes and eight points that need to be created. The pre-defined stock is a short 160mm
cylinder with a 76mm boss in the center. The total depth of the stock is 32mm.

In this part we have 14 pre-loaded tools including end mills, drills, spot drills, center drills, counter

sinks, a tap, and a reamer. There is also an empty space at tile #8 for a tool we will need to add later
in this exercise.

New Bolt Table Entry

i
)
1. SelectFile > M Preferences.

The Preferences dialog box opens.




Hole Wizard

Defauit Ml CRC Last Used v| ol wizard

Defauitlathe CRCType | LastUsed v HoleData ..

1
mmmmmmm Hoder Class Merultens [V BT_Flange_30 v BoltTabe ..
oo e

nt.Tooling TapTable ...
Post Editor Settings

Additive
Hole Manager

2. Click the Machining Prefs tab and then,
under Hole Wizard, click Bolt Table.

Preferences ..

Preferences ..

Double-click in the next empty positions’ Nom Size cell. Type "Tutorial 13". Add the bolt hole
definition shown: D2=16,L=3,D=13,D1=13,A=0.

We will be using this later in the tutorial when we create Bolt holes.

Bolt Table HE=E
" NomSis SFDia:D2  SFDepth:L  Diameter:D  ChamDia:.. Angle: &

1 CAP M3 B 3 3 36 45

2 CAP k4 7h 4 4 4.7 45

3 CAP M5 9 5 5 7 45

4 CAF ME 1 B g g2 45 "71)2

5 |capus 15 8 8 92 45 kD1 |

=] CAP K10 18 10 10 11.2 45 |

7 CAP 12 20 12 12 142 45 A T

a CAP 14 23 14 14 16.2 45

9 CAP M1E 26 16 16 18.2 45

10 CAPM18 30 18 18 202 45

11 CAP W20 33 20 20 224 45

12 IEEREN i 3 13 13 0 Aok

13

14

(D Clicking the Tab key to move between fields is an easy way to navigate the Hole

Wizard’s tables.

3. Click the OK button to close the Preferences dialog.

The new entry is saved.

Creating 10mm Holes

There are four steps to creating these holes: select the hole shape, define the hole size, select the
hole position, and build the processes and operations.




Hole Wizard

Step 1. Select the Hole Shape

We will now make the first set of holes. These are basic drill holes that are 10mm wide with a Tmm
chamfer. The Full Diameter Depth extends to the bottom of the existing stock condition, which is

32mm.

1. Open the Hole Wizard. To access the Hole
Wizard from the Main menu bar,

clickFeatures > Biﬂ Hole Wizard. You can
leave the Hole wizard dialog open
throughout the exercises. Click and hold
the Title bar to drag the dialog to a
convenient corner of the workspace.

2. Click the Drill button.

Hole Wizard - Step One: Hole Shape

1 Select the hole shape

H=EE

4,
4%“)

 Bolt Hole

Cancel

Firish < Back

The Hole Wizard - Step Two: Drill Hole dialog displays.

Step 2. Define the Hole Size

Hole Wizard - Step Two: Drill Hele =@

2 Define drill hole ;.:i{“) Chamfer &ngle | 45 El ~<l/
) Blind

Tip Angle [118 ¢

1.

Enter the values in Step Two as
shown.

Cancel

A stock depth of 26mm will take the drill through the part.

Note that the Chamfer Angle should be set to 45. As this is a Thru hole, we do not need a Tip
Angle. The available angles are derived from the tools in the Tool List.




Hole Wizard

The Spotting, Drilling and Drill Chamfering processes have all been selected by the Hole Wizard.
You may have noticed that as you input or changed numbers that these options were being
selected or unselected. The Hole Wizard is comparing the size of the hole against the Knowledge
Base to determine what is needed to make the hole. You may deselect any process you do not
want to create.

2. Click the Next button.

Step 3. Select the Hole Position

Notice that several tools in the tool list are highlighted. These are the tools the Hole Wizard has
selected for the drill holes.

(& Tz If the required tools were not found or if there was something wrong with the
settings for this drilling process, the Hole Wizard Checker would alert you. If you
10 were to go back to Step Two and open the Hole Wizard Checker by clicking the
15000 red check sign, it would look like the following image.
16 Hole Wizard Checker m@@A
4 Lenerlitheci S2edl' S

i«
] Process Check Passed

Tool Selection Passed._

o
R TER

:

Spotting : Tool #3
Drilling : Tool #6
Drill Chamfering : Tool #13

’I Process Tools Found

‘g“m

3

U

Hole Wizard - Step Three: Pattern T - x

3 Create pattern & select \Q“?

@ — 120 9‘)
T

|

!

|

3. Enter the clearance values as shown. i
|

|

|

XYZ syl 2o = e
2| A3 A 8| &

Cancel Firist < Back Mext >

This will set the clearance to be 3mm above the defined surface (1) and the Surface Z to be at -
19mm (2). On the previous dialog, we specified this operation’s Full diameter Z to be “20”, meaning
20mm from the Surface Z. The Surface Z value of -19mm minus the 20mm depth of the cut is -
39mm. This ensures the full diameter of the drill is below the bottom of the existing stock. The value




Hole Wizard

at (3) is calculated incrementally from the top drill surface and the master clearance plane set up in
the Document Control Dialog.

We need to designate which geometry to machine.

4. Ctrl-clickthe circles shown below ina
clockwise order. This is advisable as the
clearance is not set high enough to clear the
central boss and toolpath travelling over it
would cause gouging.

Step 4. Build the Processes and Operations

1. Click the Build Processes button.

You can verify the processes created by opening each one or skip to the next step in the tutorial.




Hole Wizard

Clicking Build Processes sets up processes
based strictly on the Hole Wizard’s default
preferences. Looking at the three processes
created, we see the first drilling process is using
the 8.5mm spot drill, cutting Tmm deep. On
moves between holes the tool will retract to -
16mm, or 3mm above the existing stock.

Drill I Hole Feature | Bore | pre-Mil | mil Featre | Rotate|
Entry/Exit Cyde: (O Dimension from Hole
() Feed In - Rapid Out (® Dimension from Tool
(OFeed In - Feed Out AtOpEnd
OTap NES 0
5 R -16 T
ORigid Tap ©
O Peds, Full out 5
(®) Pedk, Chip Breaker -39
(O Rough Mill Bore m 7] +
-42.004
() Finish Mill Bore -
() Helix Bore
Q |Bare v
Load H1D
Transition Between Holes
Material @R Level -16
o 57 (O Part Clearance 10
() Absolute Z
Feed had Ot
Hole Feature 0

Alearance [ vary Depth with Geo.

[JRreverse Order
Peck 10

[ Coolant
Retract 1 [ Flood
[] 1 Direction

[rattern: 1: Holes v
Comment

(s
Drill I Hole Feature | Bore | Pre-Mill I Mill Feature I l!nhlzl
Entry/Exit Cyde: () Dimension from Hole
(@ Feed In - Rapid Out (®) Dimension from Tool

(OFeed In - Feed Out

S TE

At Op End

-16 1
2

Oprigid Tap
OPpedk, Full out =
(O Peck, Chip Breaker -15.75
(O Rough Mill Bore -_19 7 4
(O Finish Mill Bore -
(O Helix Bore
Q |Bore v I
Load H1D
Transition Between Holes
Material @R Level -16
RPM 514 (O Part Clearance 10
(O Absolute Z
Feed 52

(OHole Feature 0
ovel L]
learance [] vary Depth with Geo.

I [JReverse Order
Pec
[ Coolant
. 4] Flood
[[]1 Direction
[Jrattern: 1: Holes hd

Comment

The second drilling process uses the 10mm
drill. The drill will peck to -39mm to clear out the
hole. It too will retract to -16mm to make moves
between holes.




Hole Wizard

Drill I Hole Feature | Bore | Pre-ill | Mil Feature Illntxtll
Entry/Exit Cyde: () Dimension from Hole
(®Feed In - Rapid Out (®) Dimension from Tool
(OFeed In - Feed Out At Op End
Ortep 1 -16 R 0 16 1
ORigid Tap
Oret ot NEm.
(O)Peck, Chip Breaker ! 2_
(O Rough Mill Bore - +
(O Finish Mill Bore
(O Helix Bore
O Bore ~
The third drilling process uses the 14mm Iranstion Between Holes —
counter sink to create a chamfer. The tip of | materia gmwd e
. . . Part Clearance 10
counter sink will machine to -25mm to create T i O stk 2
: =
the chamfers. It too will retract to -16mm to o OHiole Feature 0
make moves between holes. - [ vary Desth with Geo.
DRwase Order
[ Coolant
o [ Flood
[7] 1 Direction
[pattern: | 1: Holes
Comment ‘

If you accidentally changed any of these settings while looking at them c1ick the Rebuild Processes
button.

2. Click the Build Operations button.

Since the Machining palette is open we could have used the Do it button to create the drilling
operations, however, we would have lost our associativity with the Hole Wizard.

3. (Click the Finish button to close the Hole Wizard.




Hole Wizard

4. Render the Drilling
operations.

13mm Bolt Holes

There are three steps to creating these holes.

Step 1 Select Hole Shape

We will now make the bolt holes. Be sure to deselect the operations you just made and delete the
processes from the process list. This way you will not overwrite any operations.

1. Click Features > B:Q Hole Wizard to return
to the Hole wizard.

2. ClickBoltHole.

1

Hole Wizard - Step One: Hole Shape

Select the hole shape

HEEHE

Eolt Hole

Cancel

Finizh

The Hole Wizard - Step Two: Bolt Hole dialog displays.

10




Hole Wizard

Step 2 Define Bolt Hole

Hole Wizard - Step Two: Bolt Hole IS E
Hole Type | General [=]
Size Tutorial 13

Chamfer Angle | 45 El d/

= 1 ! ) Blind

2 Define bolt hole \@

1. Click the pull-down arrow on the Size ’ - | S N4
dialog and select the entry we created at - ! S
the beginning of the tutorial. Enter a 13mm : [ Spotting
stock depth. | Drllng

ISSOS . [T] Dl Charnfering

Spot Face

2. ClicktheNextbutton.

Two tools in the tool list are highlighted. These are the tools the Hole Wizard has
selected for the drill holes.

If the required tools were not found or if there was something wrong with the
settings for this drilling process the Hole Wizard Checker would alert you.

11



Hole Wizard

Step 3 Select the Hole Position

Hole Wizard - Step Three: Pattern E=

3 Create pattern & select \“?

— 29

1

1 13

The Hole Wizard - Step Three: Pattern dialog 3
appears. We will use the same clearance
values as those used for the drill holes. The

previously entered values are already the
defaults.

B PR GIFAR

We need to select which geometry to machine. There are two sets of circles for each hole. It doesn’t
matter which circle you choose because only the center point will be used.

1. Select the circles shown.

2. Click the Nextbutton.
Step 4 Build the Processes and Operations

1. Clickthe Rebuild Processes and Build Operations buttons. If processes

were in the list they have been replaced by the current Hole Wizard
Process.

12



Hole Wizard

2. Render the Bolt holes. Notice thereis a
problem with the part.

The 16mm end mill is scrapping the side of the boss during the move to each hole. We could modify
the Entry/Exit Clearance Z specified in Step Three of the Hole Wizard. The second option is to
modify the clearance value in the process itself. We will use the second option so the drilling retracts
remain minimal.

Redoing the Operations

1. Reload the last operation or open Process #2.

Drill I Hole Feature | Bore | Pre-Mill | Mil Feature 1 Rotate |
Entry/Exit Cyde: (O Dimension from Hole
(@ Feed In - Rapid Out (®) Dimension from Tool
(OFeed In - Feed Out At Op End
OTap 11 R 1 1
O e ) B —
(O Peck, Full Out
(O Peck, Chip Breaker T
(O Rough Mill Bore ‘%—L B
(O Finish Mill Bore Z @
(O Helix Bore
Bor
O oD 7 3]
Transition Between Holes
2. Change the clearance Materia g“““' ‘ @
Part Clearance 10
planes to be 1mm, as et 7 O bscke 2
Feed 28
ShOW n. (O Hole Feature
Dwell 0.44
[] vary Depth with Geo.
[JReverse Order
[ Coolant
[ Flood
[[] 1 Direction
bl
[Jrattern: 1: Holes

Comment ]

13



Hole Wizard

3. Click only the Rebuild Operations button.

Hole Wizard - Step Four: Build FHEEE

4  Build Processes & Ops \??

If you click the Rebuild Processes, the data you just
changed will be replaced with the Hole Wizard’s
recommendation. By clicking Rebuild Operations
directly we keep the association between these
processes and the Hole Wizard. This will make
things easier if you need to modify this hole shape
later.

« Rebuild Processes
( replaces all processes )

« Rebuild Operations
( replaces selected ops )

’ Cancel H Finish H < Back ] Mest

Now, when the part is rendered, the end mill does
not interfere with the part.

M8 Tap Holes

As before, we will complete the four steps of the Hole Wizard to create a circle of bolt tap holes.

Steps 1-4

We will now make tap holes on the top of the boss. Be sure to deselect the operations you just
made and delete the processes from the process list. This way you will not overwrite any
operations.

1. Deselect any operations.

14



Hole Wizard

Haole Wizard - Step One: Hole Shape = E

1  Select the hole shape \,,)

2. Clickthe Back button to return to Step One
and click the Tap shape.

Cancel ]l Finizh || < Back |[ Mext =

The Hole Wizard - Step Two: Tap Hole dialog appears.

Size MG @@]

Pitch ME A
FE.3
Charnfer 4~ | *
3. Select M8 from the Size pull-down menu. ¢.m
k10
W12 Ui
|14
k16 &
b, W e i
Hole Wizard - Step Two: Tap Hole HESE
2 Define tap hole \S‘? Size
P
Chamfer Angle d»/\,
@ Blind
V — Tip Angle d}«
. ) Thru
4. Enter the values as shown. Notice that M8 .
L. . " " Spatting
description is renamed "Custom". Diing
Dirill Charnfering
Tapping
3 Rigid Tap
[ Cancel ] | Finizh | [ < Back ][ Mest » ]

Selecting a pre-set size from the Tap table makes defining a tapping operation very easy.

15



Hole Wizard

5. ClicktheNextbutton.

We have the tools needed to make this tap hole so the Hole Wizard Checker has not appeared.

6. InStep Three, set the clearance values as
shown.

Hole Wizard - Step Three: Pattern EH=lE
3 Create pattern & select \Q“'?
— = 145
45
| :I;_
; 45
)
i
W2 (| A
pelesf i el Al

We now need to make the geometry to be machined. We will use the Hole Wizard’s point creation
capability to make a bolt circle of points on the boss.

-
' @

7. Click the Bolt Circle button *-* at the bottom of Step Three dialog.

The Hole Wizard is now hidden. The Holes palette and the Bolt Circle dialog have appeared.

8. Create the Bolt Circle shown.

Bolt Circle
FuII_ % [0
Radiuz 315 i =
J @
Z 0 .| @
1
Bofholes |8 ¥ol0 ﬁ ﬂ%—
L] .
. »

EH=E

16




Hole Wizard

9. Selectthe points in the
Workspace.

10. Click close E on the Geometry Creation palette to return to the Hole Wizard.

11. Click Next and build the processes and operations for the tap holes.

12. Render the tap operations.

50mm Bore Hole

Again, we will complete the four steps of the Hole Wizard to create the bore hole.

Steps 1-4

We will now make a bore hole in the center of the boss. Remember to deselect operations and
delete processes.

1. Click the Back button until you are at Step One and select the Bore shape. | Back

17



Hole Wizard

Hole Wizard - Step Two: Bore Hole rai] 5=

Define bore hole \@ Finizh with Bare Firigh
Chamfer Angle | 45 El d

Tip Angle 118 El d}.
-<ﬂ|_1 5
[ Spotting

[] Dilling
[¥] Mill Bough/Pocket

2. Enterthe valuesin Step Two as a5 7] Mil Eiigh

shown. Ele [T] Bore Rough
| [ Buore Chamfer

_.| 50 Mill Chamfer
|l [ Bare Medium

[ Bore Firish

Note that we are making the Full Diameter Depth (the 32mm entry) deeper than the Hole Wizard
default. Every time the cursor enters the Bore Full Depth box (the 9.5mm entry), the Hole Wizard
updates the Full Diameter Depth. thus you will need to enter the Full Diameter Depth after the Bore
Full Depth.

3. Click the Next button to move to Step Three. | Mext?

Hole Wizard Checker HOTEE

Drilling process - unable to find a tool -
’\} Try creating a tool with the following specification

The Hole Wizard Checker opens because we don’t have a drill Type = Dril

Tip Angle = 118
defined that is sufficiently large enough to meet the specified : Lo 10125
Pass One

Bore Drill Hole Diameter. Diameter <=25

Pass Two

Diameter = 30

Create Tools -
< [m] r

-
=]

4. Click the Create Tools link.
The system created a tool for us, but we need to move it to a different position.
5. Deselect the other tools that were selected for this process.

6. Right-clicktool #17 that was created and choose Move To.

Move Tool = [El= E
7. Enter 8 and click the Move To button. Tile |3

This will place the tool in the empty slot.

8. Close the Move tool dialog. [El

18




Hole Wizard

Hole Wizard Checker 1=l = [
General Check Passed.

[m] »

o
‘-7 Process Check Passed

9. Click the Back button then click the Hole Wizard Tool Selection Passed.
Checker button. I Process Tools Found
Drilling : Tool #7

Drilling { Pass 2 ) : Tool #8
Mill Rough/Pocket : Tool #1
Mill Finish : Tool #3

Mill Chamfer : Tool #2

4 [m] F

The 30mm drill has satisfied the needs of the Hole Wizard and a smaller drill has been chosen
for the first drill pass.

10. Click Next to move to Step Three.

Hole Wizard - Step Three: Pattern EHESE

3 Create pattern & select \Q"?

11. Enter the clearance values shown.

B P A [ A R

19



Hole Wizard

12. Rollup . the Hole Wizard and select the
circle shown.

This is the 50mm hole we will mill bore. The inner circle represents the 30mm drill hole.

13. Unroll the Hole Wizard and go to Step Four.

14. Build the processes and operations for the bore hole.

15. Render the Bore operation.

5mm Reamed Holes
There are four steps to creating these holes.
Steps 1-4

We will now make a reamed hole shape in the bore hole.

1. Select the Ream hole shape button.

20



Hole Wizard

Hole Wizard - Step Two: Ream Hole

) Thru

2. Enter the values for the Ream hole as
shown.

BEHZE

2 Define ream hole ;':{{“) Chamfer &ngle | 45 El d
@ Blind

Tip Angle |30 [«] ‘d}‘

Spatting
Diilling

Dyl Chamfering
[ Ream Medium
Fieam Firizh

[ Cancal |

3. Forthis hole shape we want the full diameter to be deeper than the automatic calculation. This
drill needs to go completely through the part. Override the depth value with 32mm.

4. Clickthe Nextbutton, Me#t>

Hole Wizard Checker

The Hole Wizard Checker has not been Type = Dl

able to find a suitable tool. Tip Angle =90

Length > 34 25
I Diameter = 4.5
l Create Toal

4 [

Dyilling process - unable to find a tool
7 Try creating a tool with the following specification...

HHE=E

Hole Wizard - Step Two: Ream Hole

2  Define ream hole \S‘?
© Blind

) Thru

5. (Clickthe Back button and make the Tip
Angle selection 118.

HEEHE

Chamfer &ngle | 45 E| .d

Tip Angl_ [=] ~<|>

Spotting
Cirilling

Diill Charnfering
[ Ream Medium
Fieam Firish

21




Hole Wizard

A new drill does not need to be defined. There is a 4.5mm drill in the tool list that has a 118° tip.

Since this tool will be used to drill through the bottom of the part, the tip angle used should not make
much difference.

6. Clickthe Nextbutton.| MNext:

The Hole Wizard Checker has no missing tools now.

Hole Wizard - Step Three: Pattern HESE

3  Create pattern & select \,,)

——= 185

85

7. Enter the clearance values shown.

This will start the reamed holes at the bottom of the 50mm bore hole.

8. Rollup . the Hole Wizard and select the
circles shown.

9. Unrollthe Hole Wizard and go to Step Four. .

10. Build the processes and operations for the reamed holes.

22



Hole Wizard

11. Render the reamed holes.

Save the part as Hole Wizard Tutorial Complete.vnc.

23



Hole Manager

HOLE MANAGER

In this exercise we will use an existing part file to learn about the Hole manager’s capabilities. The
part file is based on an industry standard automatic feature recognition model. If you have read
through the Solids Import manual, you may be familiar with the part. The part has been simplified to
remove unneeded shapes and the holes have been made more complex. The part file has a stock
body to simplify the visualization when rendering.

Using the Hole Manager

In this section of the tutorial we will learn how to set up the part, run the Hole Manager, group and
sort holes and edit hole data.

Part Set Up

1. Open the part file “Hole Manager.vnc” located in the Sample Parts > Production > Tutorial Parts -
Required folder.

The only settings this metric part has
is a stock definition located in the
body bag. Otherwise this part could
have just been imported. The Master
Clearance Plane is set to 250mm. All
of the tools and processes will be
created by the Hole Manager and the
Hole Wizard.

2. Ensure the default metric values for the File > Preferences > Machining Prefs > Hole wizard > Hole
Data are the same as the following including changing the Two tool minimum diameter to 26mm.

Hole Data Preferences 58 Hole Data Preferences E[E]
General | Bore [ MilBors | Peck | Tool Creation General | Bare | Mil Bore | Peck. | Tool Crealion
Tap
Min. chamier tool oversize 1 ' Tep feed rate percentage. 30 P
k 200 b
Max. depth for FI-RO Zthd Dl Spo Face
Peck depth 100 %td Twa tool min, diameter 26 d Max, spot face, nohole 6 d
Fieentm clearance 1 Two tool, first tool percent, 90 %hd Dwell amount frevs) 2
Erip/Esit Cyce Diwell amournt revs) 2
@ Full Out
- P Center Diill * Spat Diil FReam
@ Chip Breaker
Maw. hale dia. nith spot 10 d Piot hole depth increase 10 hl
Retract amount 10 Zhd
Prefermed taol diameter B d Min. machining stock 0.03 i
Prefermed spot depth 1 Max. machining stock 03 i
1 = 1adial % = % of feed rate
%hd = % of hole diameter %td = % of tool diameter d = dismetal Zhd = % of holle diameter %hl = % of hale depth

24



Hole Manager

Running the Hole Manager

1. Select the model.

2. Choose Features > B_Dﬂ; Hole Manager and

click the Preferences button.

Use the Hole Manager Defaults as shown, but

we will change Top Clearance to 3mm, to

automatically add 3mm clearance to the top

of all holes. We will also send the tool past the
bottom of through holes by 1Tmm, by changing
Thru Hole Bottom Adjust.

Click OK.

) Tip of Spot Dill

© Tpof Dil
©) Shark Draft of Center Dill

©) it Tip of Center Dill

mEg

AFR /Import Dislag
®Uu

) Use Dialog

log 6}
® DoMot Use Dislog

© Da Nt Use Dislog

saDskgbas | [ sapisegoms

AFR ¢ Import Preferences

©) Firish End Mil

[] Maimum Hole Diameter [
Fatil Hole Wiap Angle 180

Holehanager Defauts

Tip Angle/Thu Holes

Biind Tapped Holes

Tap Depth Adjstment

i Fitches

3. Inthe Hole Manager Dialog c1ick the Run AFR button.

Hole Manager E=lE
Harps Type End Conditi * Run AFR
HT |0 BoltHole  Through
H2 1] BoltHale  Through =
H3 |0 BoltHole  Through L
He | 0 Bolt Hale  Through b Delete Al
H5 1] Covill Blind[5 pstem)
HE 1] BoltHale  Through
H7 1] Covill Blind[5 pstem)
H8 1] Crill Blind[Spstem]
|Z||E| |I| Lock Selection
Groups [ Make Group ] [ Auto Group ]
Group Mame Count Autatwiz
Drill Process
Freferences

The Hole Manager will now have sixteen entries (ten drill holes and six bolt holes). The workspace
will have lines indicating the hole orientation, with an “X” indicating the top of each hole. Through
holes end at a point, Blind Holes are shown with a line and a point at the bottom. Holes are color
coded (Drill -Green, Bolt Hole - Magenta. The full list of hole color codes can be found in Common
Reference>Miscellaneous>Colors>Hole Manager.

Notice that no extra coordinate systems are added as holes are not associated with particular CS's.

Grouping the Holes

Rather than looking at each hole individually, let’s group the holes and then take a closer look. Go to

the Hole Manager Preferences.

25




Hole Manager

1. Click Set Dialog Data in the Grouping Dialog
section. Ensure the settings are as shown and
click OK.

Click OK again to close the Preferences dialog.

2. Click the Auto Group button.

We now have five groups, including two groups of
similar holes and three groups of a single hole each.
Let’s have a look at these groups.

Grouping Parameters HESE
@ Process Parameters [T Keep existing Groups
) Same C5 tnoular Tolerance 0.5
) Custom Linear Tolerance  0.01

Same Type Same R
Same C5 Same Bottorn £
Same Drill Diameter Same Mid Depth
Same Second Diameter Same TP / Fitch
Hole Manager H= B
Harps Type End Conditi * Run AFR
H1 1 BoltHole  Through
H2 1 Bolt Hole  Through =
H3 |1 BoltHole  Thraugh Lo
H4 |1 BoltHole  Through | Delete A
H5 1 Cill Blind[System)
H6 1 Bolt Hole  Through
H7 1 Covill Blind[System)
H8 1 Covill Blind(Systern]  _
o | . - e
E"El lakl Lock Selection
Groups [ Make Group ] [ Auto Group ]
Group Mame Count Autchwiz
ErEwp 2 1 Crill Process
Group 3 1
Giroup 5 1 Freferences

3. Move the Hole Manager dialog so you can see the model.

4. Double-click Group 4, the group with nine holes.

The Hole Manager highlights the nine hole entries in the list and the model faces that define the
nine holes and the point at the bottom of each hole is selected. These nine holes are simple drill

holes with a chamfer.

B

Hole Manager

HoE

Run AFR
Create From Geo

Fit Colurnris

Delete Al

il

« [ C Lock Selection
Groups [ Make Group ] [ Auto Group ]
Group Mame Count [M
Group 2 1 Dill Process
Group 3 1
Group 4 g
Group 5 1 Freferences

5. Double-click Group 1, the group with four holes.

The Hole Manager highlights the four holes. These holes are bolt holes.
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Hole Manager Y=
. Haorps Type End Conditi * Run AFR
Bolt Hole
E
P Eolums
T Delste Al
H5 1 Covill Blind(System)
H& 1 Baolt Hale  Through
H7 1 Covill Blind(System)
H8 1 Covill Blind(System]  _
4 'EI > Lock Selection
Groups [ Make Group ] [ Auto Group ]
Group Mame Count Autchiz
Group 2 1 Liill Process
Group 3 1
Giraup 5 1 Freferences

6. Ctrl+click Group2and3andCtrl+Double-click Group 5.

These groups comprise the three individual holes shown.

Hole Manager E=l
Haorps Type End Conditi * Run AFR
Dill Eli 1
Balt Hole | Through —
1 Covill Blind[System]
1 Dl Blind[System] | Delete Al
1 [orill Blind[Spstem]
1 Covill Blind[System] —
1 Covill Blind[System]
1 Covill Blind(System]  _
< [y [ Lock Selection
Groups [ Make Group ] [ Auto Group ]
Group Mame  Count Autaiwiz
Egeup2 ] Liill Process
Group 3 1
Grous 4 :
Group 5 1 Freferences

Editing Hole Data

Now that we are familiar with the holes and the groups, let’'s get some work done. We are going to
modify the bottom angle of a group of holes to ensure we drive a drill deep enough.

1. Double-click Group 4.

If you widen the Hole Manager dialog and scroll over to the Bottom Angle column (10) in the Hole
Manager list, you will see that these nine holes have a bottom angle of 180°. The part was
modeled with these holes having a flat bottom. We are going to change these entries to have a
Bottom Angle of 118°.
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2. Right-clickon one of the highlighted holes in the list and choose Edit from the dropdown

menu.

3. Check the Bottom Angle button and
change the value to 118.

Click OK.

Edit Hole Parameters ey =]
Type Charfer Width  2.0000
Diameter 14.0000 Chamfer Angle 45,0000
Top Dia 0.0000 TRl 0.0000
tid Depth 00000 Fitzh 0.0000
Top Bottom
() Top Clear 2.0000 () Bottom Adjugt | 0.0000
() Depth 27.0000
@ Battom Angle 118.0000
[ Cancel ] [ 0K ]

By making this change we will drive the full diameter of the drill to the full diameter of the hole when

creating toolpath.

Looking at the data in the list we see that Z2 (the final depth of the hole) has been updated to
145.959 due to the change in the Bottom Angle. The Part Top (Z) value is derived directly from the
model, thus it will not change with basic edits. Bottom Adjust is used to account for stock.

Hole Manager

[el=/a

h TopC.
H5 2500
HE 2500

Botto.

0.000
0.000

Buottom Angle Cham. Charn.

o.oon
0.000

Hole

30,000
177.16!

Diam2 Mid D1

5 100000 20,000

b3

265,748
157.
157.

s d w2 Y2 z2 @
19.685 103.346 265748 55.002 103346
157 P,

=

Run &FR
Create From Geo
Fit Calumns.

Delete All

Lock Selection

Groups | Make Gioup | | Auto Group

GioupMame  Count
Gioup 1 4
Group 2 1
Group 3 1
Group 4 3
Gioup 5 1

LEAE A

ALtdwiz
Hole ‘iz
Diill Pracess

Recrder

Preferences

Sorting Holes

Before we generate operations, let’s check the order of the holes in the groups we will be
machining. When a group is created, the holes are placed in numerical order, based on hole
number. The number assigned to the hole may not be in an order you consider appropriate for
optimized toolpath. Therefore, we will sort the tools and re-order the holes in a group.

1. With Group 4 selected, c1ick the Reorder button.

This brings up the Reorder Group dialog. This allows us to view the hole order and sort holes in a

number of ways including:
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Manually by drag and drop

Automatically by a planar sort, either an “S” pattern or by finding the next closest hole
Rotary sort

Reversing the current order

Sort by order between two points

Following a connected shape

~0® Qo oo

Display Options

2. Clickthe Options button, Symbol oK

& [E =[]
change Connect Lines to Thin,
and the Delay (ms) to 300. Lahel

Click OK.
Cornect Lines Delay [mg] 300

By changing these items, the order in which the holes will be drilled will be easier to see.
3. Click the Draw Order button.

The current drilling order is redrawn in red with a slight pause between each hole. The lines
show the numbered drilling order, with arrow heads indicating the direction of travel. The
current order is not optimal, so we will change the order of the holes.

4. Clickand hold the mouse
over the Hole 15 entry
(H15), then drag the
position arrow up to just
above the Hole 7 entry
(H7) and release the
mouse.

5. Check the Show Order checkbox.
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Reorder Group Il=l =
1D ttorps | Ok I
HE 1
H10 1
H11 1 [¥] Showe Order
H12 1
1T
H15 1
< [ 3 Optionz

We have not improved the order. We could drag several times to get the order right. Instead,
let’s try a different method to reorder the holes.

Click the Planar Sort button.

This dialog allows us to automatically sort points in either an “S” shaped pattern or by finding the
next closest hole.

Set the dialog as shown and click the Do It button.
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We instructed the system to sort the holes by
starting at the upper right corner then find the next
closest hole. Since this is a circular pattern, the
system just followed the bolt hole circle around,
counter clockwise, sorting the points.

If you c1ick the Draw Order button your display will
look like the image shown.

Planar Sort El=lE

() 5 pattern [Zig Zag) Start Corner
Main Axiz @) H Y @ H+ @~
20 OH- O

Scan Height
Max. Gap 100

@ Clozest Hole nest

8. Click OKto close the Reorder Group dialog and save the new hole order.

Lets take a look at the other group with multiple holes, Group 1

9. Double-click Group 1to ensure you've got the correct group.

The four identical bolt holes will be highlighted.

10. Click the Reorder button and then the Draw Order button.

These holes are in a logical order, but we want to set them to machine in the same direction as
the previous group — starting at the top-right corner, progressing counter clockwise.

11. Click the Reverse button and then the Draw order button.
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The holes will now be sorted as shown.

12. Click OK to save the changes to the hole order.

Machining Using the Hole Manager

In this section of the tutorial, we will apply machining processes to five sets of holes.

Nine 14mm Drill Holes

We will generate operations on Group 4 using the Hole Wizard.

1.

Select Group 4 and c1ick the Hole Wiz button.

The Hole wizard opens at Step 2. Step 1 is not needed because the type of hole is already
known and is displayed in Type Column #2 of the Hole Manager list.

Change the tip angle to 118 as shown.
Note that Spotting is deselected in favor of
Drill Chamfering.

Click Next.

Hole Wizard - 5tep Two: Drill Hole

Define drill hole

a=
Charnfer Angle d/
@ Blind
Tlp Angle 118 =]

) Thru

[] Spatting
Dirilling
Drill Chamfering

|

31208

'E

The Hole Wizard Checker runs, prompting you to create tools.
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Hole Wizard Checker

Type = Dirill
TipAngle =118
Length > 31.206

I Diamstscs

Diameter >= 20
Charnfer Depth < 31.206
Tip Angle = 90
Create Counter Sink Tool

3. Click the Create Tool link in the Hole Wizard Checker o

Create Spat Drill Taol

for the Drilling process and c1ick the Create Drill

Tool link for the Drill Chamfering process.

-0R -

Type = Center Diill
Shank Diameter »= 20
Pilot Diameter < 14
Flute Length < 29.206
Draft Angle = 45
Create Tool

-0R -

Type = Center Diill

Pilot Diameter »= 20
Chamfer Depth < 31.206
Tip &ngle = 90

Create Tool

Diilling process - unable to find a tool.
’J Try creating a tool with the following specification...

General Check Passed.

==l

[m] »

Drill Chamfering process - unable to find a tool.
Try creating a tool with the: following specification...

Tupe = Counter Sink . Spot Drill , Drill

This provides us with maximum tool reuse, minimizing the number of required tools.

4. Change the clearance to 15mm, as
shown.

Create the processes and operations then render.

Hole Wizard - Step Three: Pattern

3 Create pattern & select \.{,,?

T

HEEHE

— 72.835

177165

B P DIFAR Y

Firish

i e
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Be sure to deselect the operations before moving on to the next set of holes.

Four 20mm Bolt Holes

We will generate operations on Group 1 using the Hole Wizard.

5. Select Group 1 and click the Hole Wiz
button.

No changes in Step 2 are required.

6. Click Next.

Hole Wizard - Step Two: Bolt Hole

4

2 Define bolt hole \Q’)

Hole Type | General =]
Size Cuztam

Chamfer Angle | 45

) Blind

| -
5 | 1 Tip Angle [180 d}
T : @ Thiu
58,055
0 |
| Drilling
i

IS . [T Corill Chamfering

Spat Face

Cancel

The Hole Wizard Checker opens, unable to find tools.

7. Clickthe Create Spot Drill Tool & Create Rough End Mill Tool links.

8. Close the Hole Wizard Checker.

We need to change the clearances. The default entered by the Hole Wizard (3mm above the
surface) will not raise the tool over the central boss with the nine drill holes.

9. Change the clearance value to 150mm and c1lick Next.

10. Build the processes and operations, then c1ick Finish.

11. Render the operations.
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The 20mm Drill Hole

The next group we will generate operations for is the 20mm hole on the side of the part. This hole is
the only item in Group 2. Normally, we would not machine this hole next, because of its position.
However, we can create the operations and change the machining order later.

If we look at the hole’s data, we can see that the Bottom Angle was defined as 124°. The Bottom
Angle of the hole isn’t particularly important to the model or the machined results. If we wanted to,
we could simply select the Bottom Angle entry and change the value to 118, as shown. However,
we do not need to do this. We will let the Hole Wizard handle it.

Hole Manager [@l=]E
Harps Type EndC. Diam Depth TopC. Batto, TPl Pitch Batta. Fun AFR
H1 |1 BotHole  Thouwh 20000 53055 2500 0.000 18000 Creats From Geo
W2 |1 BotHole  Thouh 20000 53055 2500 0.000 - - 18000 ol
H3 |1 Bok Hols Though 20000 59.055 2500 0.000 - - 180,00 i
He |1 Bolt Hole Thiough  20.000 53.085 2500 0.000 - - 180.00 Delete Al
s |1 Diil BindSyst. 20000 3317 2500 0.000 12400
e | 1 BotHole  Thouh 80000 177185 2500 0.000 - - B0 v
< > Lock Selestion
Gioups | MakeGroup | | AutoGiroup e
Group Name Court 2 e
i Group 1 4 Diil Process
e Group 2 1 T
e Gioup 3 1
ar Gioun 4 3 v Prefercnces
Hole Wizard Checker == E
-
f Angle Loading Problem Bl
12 Select Group 2 and Clle the Hole Wiz 7 [90] The tip angle loaded is not in the angle database, so default wasused =

A warning appears about the 124° Bottom
Angle used for this hole.

13. Ignore the Hole Wizard Checker message and close Elit.
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14. Enter the hole definition as shown.

Haole Wizard - Step Two: Drill Hole HEE E
2 Define drill hole ;':{{“) Chamfer &ngle | 45 El d
@ Blind
Tip Angle 118 = ¢
) Thru
a
Spatting
.00 Drilling
[ Dvill Chamfering
.

You will likely have to change the Tip Angle from 90° to 118°, as 90° is the default, unless you have
changed the Hole Wizard preferences. The only other change you will need to make is to set the
Wizard to perform a Spotting then a Drilling operation.

15. C1lick the Next button.

The Hole Wizard Checker displays again,
prompting you to make a tool.

Hole Wizard Checker IS E E
Type = Drll
Tip Angle =118

Dyilling process - unable to find a tool .

‘\’} Try creating a tool with the following specification...
Length = 36.0086

[ Diameter = 20

Create Tool

< ] r

16. Click the Create Tool link and create the Processes and the Operations.

Be sure not to overwrite any existing operations.

The Hole Wizard selected the Spot Drill created for the prior hole and the clearances are

adequate.

The 40-20mm Reamed Hole

The next hole we will create toolpath for is the hole on the angled boss. The Hole Manager has
identified this hole as a Bolt Hole, we are going to change it to be a Ream Hole. First, to minimize the
number of tools the system will try to generate, we need to adjust the length of Tool #5.

1. Open Tool #5 and change the length to 120.
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2. Double-click Group 5,andclickthe

hole Type in the highlighted entry as shown.

Change the type to Ream.

3. Click the Hole Wiz button and set the
process parameters as shown.

Click the Next button.

Hole Manager

HEE

HE
H7
He
Hg
H1D
H11
H12
H13
H14

1
1
1
1
1
1
1
1
1
1
1

Groups

Harps

[a

Group 1
Group 2
Group 3
Group 4
Group 5

Group MName

Bolt Hole =T
< [

Type
BoltHale  Through

Donill Blind[System)
Donill Blind[System)
Corill Blind(Systenn)
Conill Blind[System)
Conill Blind[System)
Donill Blind[System)
Corill Blind(Systenn)

Cill

Blind[System)
O b

Drill

Tap

Ream

Bolt Hole

Spot Face

Bore

Bore, Thru
Back Bore

End Condition

-~

Fun &FR
Create From Geo

Fit Caluring

Delete Al

ik

m

[ Loek Selection

Autairiz
Hole Wiz
Cirill Process

Rearder

L

Preferences

2

a0

Define ream hole

bl

Hale Wizard - 5tep Two: Rearm Hole

2193

EH=lE
ot Chamfer Angle | 45 Eld
\“? © Blind
Tip Angle | 118 =]
) Thiu
Spotting

Drilling
[ Corill Chamfering

L ' 118.202 [] Reamn Medium
@ _‘| i |._ Ream Finizh

The Hole Wizard Checker opens, prompting us for a 40mm Reamer.

Click the Create Tool link.

The default clearances are acceptable.

Click Next and create the processes and operations.

Create the toolpath and render the operations.
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The 100-80mm Bore Hole

The remaining hole, 100mm at the top with an 80mm through hole will be cut with a boring tool.
Because of the method we have chosen to machine the hole, it needs to be cut in two groups of
operations. Classifying the hole as a Bolt Hole provides limited machining options (Spotting,
Drilling, Drill Chamfering, and Spot Face) that do not include bore cycles. The boring options in the
Hole Wizard do not provide for a multi-depth hole. Therefore, we will first cut the 80mm portion of
the hole and then the 100mm portion.

"Through / Blind

Edit

Copy

Paste

Delete

Activate Aligned C5

1. Double-clickGroup 3. This will highlight the Bolt hole in Change Orientation
the HOleS I|St Reverse Direction

Detach From Solid

Right-click the highlighted entry and change the hole o Select
entry type to Bore, Thru by clicking the Through/Blind toggle 5e::t ;,EH:;
option in the right-click menu. Select Holes from Hole Faces

Select Holes Aligned with Current C5
Select Holes through Selected Faces

Invert Selection
Hole Groups 3

Fit Columns

2. Click the Hole Wiz button in the Hole Manager dialog.

Before we begin creating these operations, we need to check the Hole Wizard’s Bore and Mill
Bore preferences. We will change one of these items and examine others to understand what we
are doing.

3. Right-click the title bar of the Hole Wizard and choose Hole Data.
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In the Bore tab of the Preferences dialog, the
Minimum diameter for Big Bore setting of 51mm
indicates that this hole (80mm and 100mm
diameters) qualifies for the Big Bore Stock
Allowances. The Through bore over travel setting
tells us the bore will go through the bottom of
the hole by 6mm. The maximum amount of
material the bore will remove is 3mm, 3mm or
1mm, depending upon whether the passis a
rough, medium or finish pass.

4. Inthe Mill Bore tab, make sure the Maximum end mill size is set to 25.

The Maximum end mill size states that the system will
not define a mill tool for a mill boring process that is
larger than 25mm. Cuts are made at the tools radius.
You may recall that we changed a two drill setting to
26mm. That setting will allow us to use a single 26mm
drill as an entry for a 25mm endmill. If the value was the
smaller default the system would use a smaller drill as

an entry for the 26mm drill.

Hole Diata Preferences HE
| General | Bore | Mill Bore: I Peck | Tool Creation
Mirirurn dia. for Big Bore 51 d  Through bore over travel &
Min. chamfer tool oversize 1 r Back bore clearance 3
Wax, chamfer tool oversize 3 r Filat hale depth increase 10 hl
Small Bore Stock Allowance Big Bore Stock Allowance
Fiough maximum 1 r FRough maximum 3 r
b edium minimum 0.6 i b edium minimum 1 T
Mediurm maxirmurn 1 r Mediurmn maxirmiurn 3 T
Firish minimurm 0.3 T Firish mirirum 0.6 r
Finish maximum 0.6 i Finish maximum 1 i
Ful-off 01 Full-off 04
d = diametral Zhl = % of hole depth r = radial
Hole Data Preferences BHE
General | Bore | Mil Bore | Peck | Taol Creation
Firish
Rapid clearance amount 1 Mk fir cut, nospring 0.3
Masimum end mil size 25 d  Ovellap 1o Ztd
Approach/E it line 5 2td
Rough
v Approach/Exit adius 25 2
Cutwicth 50 %
[7] Separate finish end mil
Ztep 25 Ztd cRe
d = diametral td = % of tool diameter

5. Close the Hole Data Preferences dialog and set the Hole Wizard data as shown, starting with the

bore drill hole value.

HEEE
[«

Hole Wizard - Step Two: Bore Hole

2 Define bore hole Finizh with Bore Rough

Chamfer Angle | 45 El d
T
L | [ Spotting
[ [ Diiling
! Hill B ough/Pock et
20 20 [] Mill Finish

[ Bore Rough
[ Bare Chamfer

E:lil

JL

100 [ Mill Chamfer
N [ Bare Medium
Bore Finish
an

The bore drill hole value will toggle many other
settings, so it is a good place to start. With the
Chamfer and Finish Diameters being identical,
we indicate this will be a straight 80mm hole
through the part, ignoring the 100mm section of
the hole for now. We will spot the hole, then send
a 26mm drill through the part, then pocket it with
a rough endmill and finish the hole with a finish
bore. We can predict that the end mill will have a
25mm diameter, due to the preference setting
we changed.
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Hole Wizard Checker = @<= E
Bore Fnish process - unable to find a tool n
?

m

Try creating a tool with the following specification...

Type = Bore
Diameter = 100
Create Toaol

Mill Rowgh/Pocket process - unable to find a tool
Try creating a tool with the following specification...

6. Click Next and create the tools
the Hole Wizard Checker is
looking for.

Choose the Create Rough End
Mill Tool link. Type = Rough End Mil . Firish End Mil
Diameter <= 25

Create Rough End Mill Teol

ar

Create Finish End Mill Toal

L] I

7. Create the processes and operations.
We will now cut the 100mm wide section of the hole.
8. Ifitis not already selected, select Group 3.
9. Click the Hole Wiz button and c1ick the Back button.
We need to change the process from a thru bore to a blind bore process.
10. In Step One click the Bore hole shape.
11. Enter the parameters as shown and c1lick the Next button.

The drill diameter of 80mm is rather important. Without it, the endmill would cut air, trying to remove
material that is not there. The 80mm value tells the system that, when it gets to the mill rough
process, we removed 80mm of material in a drilling process. We did not make the process because
we did not need to.

12. Create the tool suggested.
13. Create the toolpath and render the operations.

This completes the part.
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Using Hole Manager with AutoWiz

In this section of the tutorial, we will perform the same machining operations on the same part, this
time using Auto Wizard to automate the process. Although Autowiz will work perfectly well for
simple parts, in more complex parts it may need slight adjustment.

1. Open the part file “Hole Manager.vnc” located in the Sample Parts/ Production/ Tutorial Parts -

Required folder.

Select the model.

Click Preferences

a r N

By selecting this option, the
Hole Wizard will use the
current settings in dialog
boxes. The dialog boxes will
appear during Hole Wizard
operation, but will require no
input. In this way, you can
determine the amount of
automation versus control of
individual settings throughout
the Hole Wizard process.

6. ClickOK.

7. ClickRunAFR.

8. Click the Auto Group button.

Under AFR / Import Dialog make sure Do not use Dialog is checked.

Choose Features > Hole Manager. You can leave this dialog open thoughout the tutorial.

Hole Manager Preferences L2l =i =]
Aubo Wizard AFR J Import Diglag Grouping Dislog
Chanes T ool Freferance Spot Face Tool Preference UspRislos Use Diakg
@ Tip of Countes Sink ) SpatFace @ Do Not Ls= Dislog @ Do Nat Use Didlog
Toof SoctDil Flaugh End bill | SelDidogDala | | SetDisogData
Finich End Mill
Tip o Diil
Courfer Bore Roughing Tool Pret
AFR / Import Prefoences
Shark Draft of Center Diil 8 Fough Ernd Wil
Piat Tip of Center Didl Finich End Mil Masimum Hole Diameter
Partial Hole Wisp Angle 180
Hole anages Defauls Bind Tapped Hales
Hole Dats Decimal Places Column Fit Tap Depth Adustment
Top Clearance 1 Linear 2 @ Fit Tile and Values 0 Pitches
Blind Hale Bottom Adjust o Angidar 7 FitVahses Oriy
Auto Fit
Theu Hole Bottom Adjust o
Tip Angle/Theu Holes e
Cancel oK

We now have five groups including two groups of similar holes and three groups of a single hole

each.

9. Clickinthe Group box and ensure all groups are selected. (Ctrl-A).

10. Click Autowiz.
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11. Fourteen Operations are
successfully created,
however when we render
the operations there is a
problem. The first operations
are scrapping the part.

We need to change the clearance level in the operations that machine the 4 bolt holes (H1-4). The
default entered by the Hole Wizard (3mm above the surface) will not raise the tool over the central
boss with the nine drill holes. This is because Hole Wizard addresses individual holes and cannot
take into account what else might be surrounding them. There are two ways to approach fixing this.
Either you can edit the clearances within the Hole Manager, or you can directly edit the processes.

Edit Hole Manager

1. Inthe Hole Manager dialog (which should
still be open), change the Top clearance in
the Group One Bolt Holes from 3 to 150.

Hole Manager

Type
Bolt Hole
Bolt Hole
Balt Hole
Bolt Hole, Thiough

O Blind[System]
Bal Hole Thiaugh

Dl Blind[System]
Dill Blind(System]
Dl Blind{5 pstem]
Dl Blind(System]

Haps

Thiough
Thiough
Thiaugh

T
£
Ao oo

End Condition

Diam
20000
20000
20000
20000
20000
a0.000
14000
14000
14.000
14000

Desth
5305539 150.000

53.055
53.055
55,055
/AT
177165
27.000
27.000
27.000
27.000

TopClear ~

3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000
3.000

Groups | Make Group | | Auto Growp

Giroup Name  Count
Gioup 1 4
Group 2 1
Gioup 3 1
Group 4 3
Gioup 5 1

Gaeqa

w=/a

Run &4FR

Create From Geo

Delete Al

Lock Selection

Aurcwiz
Hole wiz
Dvill Process
Reorder

Preferences

Processes button then the Rebuild Operations button.

3. Render the part.

Double-click Operation tile #1. The Hole Wizard opens at Step Four. Click the Rebuild
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Edit Hole Processes directly

Process #1 Holes

1. Double-click Operationtile #1. The Hole
Wizard opens and the 3 Processes
associated with it appear in the process list.
Close the Hole Wizard as we do not need it.

2. Click onthe first Process Tile. You will see
that Transition between Holes is set to R level. In
order to clear the part we need to change this
to Part clearance.

3. Click the Part Clearance option and close the
dialog.

Drill Illolefeaturel B

Entry/Exit Cyde:

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

ORigid Tap

(O Pedk, Full Out

(O Peck, Chip Breaker

(O Rough Mill Bore

O Finish Mil Bore
(O Helix Bore
O |Bare
HLD
Transition Between Holes
Material @R Level 209.055
RPM 725 s Part Clearance
(O Absolute
et ] (% |
(O Hole Feature 209.055
Dwel [0 ]
[4 vary Depth With Geo.
[CJRreverse Order
Coolant
Flood
[ 1 Direction
D Pattern: 1: Workgroup001

Comment

e I Pre-mil

Mil Feature | Rotate I

O - x

At Op End
209.055 |t

o ‘If 58.055
7 t

4. Open the other two processes in the process tile list and change Transition Between Holes to Part

Clearance for these in the same way.

5. Inthe Machining Dialog c1ick Redo.

6. Render the part.

The clearance is now adequate and the tool no longer scraps the part.

The partis complete.
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In this exercise we will add features to a part using the Feature Manager and then use the features
to machine the part.

1. Open part file “Mill Feature.vnc” located in the Sample Parts > Production > Tutorial Parts -
Required folder.

If you look at this part you will see that there are pockets on three of the surfaces.
2. ClickFeatures > Feature Manager on the Main Menu, to open the Feature Manager L1
Dialog. =
Keep this dialog open throughout the tutorial.

3. Select the pocket shown below. (C1lick the bottom of the pocket, then right-clickit N
and choose Select > Select Wall Faces.) LT

4. Ensure that Face Selection (on the floating Taskbar) is enabled . ﬁ

5. Inthe Feature Manager dialog, click the Create Feature from Selected button and enter &
details as follows.

Create Feature B
Mame: Top Pocket 1 &J
Colar: | (2085, 0.0):2 j [L::el]

If you cannot see the color displayed on your screen, ensure that the Feature Color display
mode is on. This is located in the Floating taskbar.
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6. Repeat the last two steps, until all pockets on the top surface have been added to the Feature

Manager.

Your Feature Manager dialog and screen will look as follows:

Feature Manager El=lE
& @ [65d 5 0 ®
ID | Descripticn |Type | Recreate| Color | CS|
1 |Top Pocketl  Selection Mo [(255. 0.0)2_[[EQ(BN
2_ Top Pocket2 | Selection No _Jj 1
3_ Top Pocket2 | Selection Mo ﬂ 1
4_ Top Pocketd  Selection No ﬂ 1
5_ Top PocketS | Selection No _Jj 1
6_ Top Pocket6 | Selection Mo 1 Uﬂ 1

(The choice of color is not important.)

7. Now select the side pocket, making sure to look all around the part to ensure all surfaces are

selected. Save the feature as Side Pocket 1.

We will now create an attribute for the CS.

New Attribute =]
Description: Cs
8. Inthe Feature Manager click the Create new e — 8
Attribute button (% | Enter the following in the dialog. N
Use In Feature Manager
Feature Manager =l E
& & (6E® I &
ID | Description |Type |Recreate| Colar ﬂ:
9. We need to edit the Features to add this 1 |Top Pocket1 | Selection No (255 002 |4
new attribute. Click in the newly created 2 |Top Pocket2 | Selection No S -
column and add the following CS values: 3 | Top Pocket3 | Selection Mo 7 e
4_T0p Pocketd |Selection Mo j 1 |
5 |TopPocket5 |Selection Mo EE - |1
FTD[‘J Pocketf |Selection Mo 1
7 |Side Pocketl | Selection Mo EN -|: -

The part is now ready to be machined. First we will load some tools from the Tool list we set up in

the Mill tutorial.
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1. Right-click on any Tool Tile to display the Tool list menu as shown.

T H Move To...

51 Find..

[l sortTools

:_'n Save Selected Tools...

i Load Tools »
& View/Edit Tool List

P Tool Manager...

Small lcons

Large lcons

2. Select the option View/Edit Tool List and navigate to the sample file tools.tlst.

3. Click Open. The tool list opens.

s - ot - [ooen

A ~

EdY & AITGs - Tool Type - |Search |
Rough Endmill 2] ~
i Z
4. Ctrl-clickthe tools as shown to select ot 2 2
them, then right-click and choose the option
Import to part. Finish Endmill A
2
15.000 16.000 0.500
Dril -
| m [ m || m || m |
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The tools will be inserted into the tool tiles. You can also drag the tools individually onto the tool tiles
- Rough Endmill to Tile #1, Finish Endmill to Tile #2.

5. Closethe Tool List dialog.

Pocket | will Feature | Solids | Open Sides| Offset/Trim| Entry/Exit | Rotate|
Offset ~ (O Depths from Feature
e (®) Depths From Tool
[JRapid In
| Spesd:RPM | | 5000
[ eniryFeed | i g o
Po—— Automatic /— |+ Automatic
Cut wiidn
Entry And Exit Z step
@ Line 0.05 Desired Actual # Passes
S0°Radus | 0.25 o !
O)%0¢Line [Retracts  [“IDepthFirst [] Prefer Subs
. . . O Advanced (Do nat it fts ¥
6. With Tool #1 create the following Pocketing Podket Stock + s >

Process. HandsSwk: [0 |
esus
Overlap I:l []Round Corners Break D
Spring Passes D [Jcrcon [ cimb

e ] Coolant
[ Flood
[Cuse Stock [pattern: ~ 1: Workgroup v
Material Only
Ignore Prior Tool Profiles
Outermost Shape As Boss

Comment

You will notice the Mill Feature Tab is bold, meaning that settings will be applied.

7. Enter the settings shown below into the tab.
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Pocket Mill Feature | soids | Open Sides| Offset/Trim| Entry/Exit | Rotate |

Approach Z: (O Depths from Feature

Incremental v (® Depths From Tool

[OJrapid In

Retract Z: N.

Same As Approach Automatic Z7]+ | Automatic
S L.

Top Surface Z:

Automatic v

Feature Depth Z:

Automatic v

Mach. CS:

From Attribute v Mach. CS: | 1: XY plane v
cs v

| Reset All to Absolute

Approach and Retract Z are set to
Incremental. The distance between the
Clearance Plane and the Top Surface
will be updated for each hole.

Top Surface and Depth Z are set to
Automatic. The value will come directly
from the geometry of the user feature.

Notice the Mach CS Dropdown is no
longer available. This is because the
Machining CS details are taken from
the attribute set in the Feature
Manager.

With Tool 2, create the following Finish
Pocketing Process. The Mill Feature Tab
will already be populated with the values
set in the previous process. Leave these as
set.

Pocket | will Feature | Soids | Open Sides| Offset/Trim| Entry/Exit | Rotate|

Offset ~ (O Depths from Feature
ths From Tool
| Materia Gper
[Orapidin
Speed: RPM 3000
[EntyFeed | |10 Hor ] AL 0
Automatic =]+ Automatic
E— 2
-
Entry And Exit ZStep
@Line Desred Actual #Passes
1 0.3 1
50° Rads

O90°Line [Retracts  [IpepthFirst []Prefer subs
O Advanced Do not hit fiats ~
SR | [ —
ldandStock s [0 |
et [T
Overlap I:l [1Round Corners Break l:l
R o =

asses

] Coolant
[ Flood
[Juse Stock [JPattern: | 1 Workgroup v
Material Only
Ignore Prior Tool Profiles
Outermost Shape As Boss

Comment
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Feature Manager =[]

& & & (553 B [k ®
ID'| Description Type Recreate | Color cs

. 1 TopPocketl Selection Mo (255, 0.0):2 |1
9. Inthe Feature Manager dialog, : PR A

select all Features (Cursor on 2 |Top Pocket2 | Selection | No A4
first Feature, then Shift-click 3 |Top Pocket3  Selection No 17 R
bottom Feature, or Ctrl-click 4 |Top Pocketd  Selection No ﬂ 1
each of the rows). 5 | Top Pocket5 |Selection|No A - |

6 |Top Pocket6  Selection No 1 U~

7 |SidePocketl  Selection No - |2

A

] | »

10. Click Do it on the Machining dialog.
Fourteen operations are created., machining each of the pockets selected in the Feature
Manager.

11. Render the Operations. @

Try adding the surfaces located on the bottom of the part to the Feature Manager and then machine
them also.

Drilling Multiple Orientations using Hole Feature

This is a short exercise to demonstrate how the Hole feature tab, used in combination with Hole
Manager can create operations for holes in multiple Orientations.

Please note that Mach. CS “From Hole Feature” in the Hole Feature Tab means that holes will be
grouped together according to their orientation. One operation will be created for each orientation.
For each of these operations, if there is already a CS that is aligned with hole depth axis, that then
will be the CS assigned to that operation. If there is no CS that matches the hole depth axis, then a
new CS will be created and assigned to the operation.

1. Open part"Hole Feature CS.vnc". This already has two tools set up.

First we need to select the holes to machine.

2. Open Hole Manager, select the part and Run AFR. ED/];

24 Holes are found.
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3. Select all the holes (Click into the Hole Manager and (Ctrl-A)). Then click the Make Group
button.

A single Group is created with 24 holes.

Hole Manager e |= =]

et Type EndC.. Diam Depth = Fun &FR
H1 Cuill Through 3.5000 19.0000

H2 Drill Through 3.5000 £.0000 L "
H3 Cill Through 28000 28.0000 I
H4 Diill Thiough 35000 28.0000
H5 Coill Through 35000 28.0000 B
HE Cill Through 28000 19.0000
H7 il Thraugh 35000 5.0000
H3 Doill Through 35000 15.0000

4. Click on Group 1 to select it, then click il Thouh 35000 80000
H10 il Thraugh 35000 19.0000

Reorder. H11 Diill Thraugh 25000 19.0000
| L1 + [ Lock Selection

Groups [ Make Group ] [ Auta Group

Groyy E Count Atotiz
(

5. Inorder to see the toolpath correctly we will change the Display Options. Click the Options button
at the bottom right of the Reorder Group dialog. Enter the following:

Reorder Group =
1D Harps Tvpe EEE Ok,
HE 1 Crill
. o splay Opti
H10 1 Drill L .D“aw Drder Display Options S
H11 i Dl Shiowe Order
edi -
H12 1 Dl Symbol
H3 1 Dl P Label
fi
H 1 Drill Connect Lines Delay [ms] SO0
H7 1 Corill
H17 1 Crill
H18 1 Dl Paly Soik
H15 1 Corill X
4 [y r (I ptions

6. Clickon Group 1 and click Reorder. This opens the Reorder Group dialog.

()]
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7. Now click the Draw Order button. This will highlight and number the machining order. You will

see that the toolpath is all over the place. If this is not working, ensure the Show order checkbox
is checked.

8. Now Click Rotary Sort, enter details as shown below then click Do it .
Rotary Sort E=
Sart Direction Sort Around
1w (I CCw @ Shortest i@ H R D
(") Prefer Ratary Direction Start Poszition
@ Prefer Linear Direction Start Angle 0 Deg.
Max. Deviation 0 Deaq. @ H- 1 H+

Max Deviation Inches

The toolpath is sorted.
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9. Click OK and return to Hole Manager. Group 1 should remain selected. Any holes selected within
Hole Manager will be the ones used in the operations. Make sure the Hole Manager dialog is

left open, this ensures that the Hole Feature Tab can use the values contained within Hole
Manager.

Now we will create two processes, one to Spot drill each hole and the other to Drill them.

10. Create a Holes Process using the 2.00 Spot tool (Tool #1).
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Drill | Hole Feature| For= | Preil | mil Feature |

Cumnent‘

Entry/Exit Cyde: Dimension from Hole
(® Feed In - Rapid Out Dimension from Tool
(OFeed In -Feed Out
Orap T ! !
Origid Tap
(O Peck, Full Out
O Peck, Chip Breaker @
O Rough Ml Bore - n
O Finish Mill Bare Z/ |% s |
7
(O Helix Bore 47
QO |pore ~
Transition Between Holes
@R Level 47.3
(O Part Clearance 20
O Absolute 2
(O Hole Feature 47.1
Vary Depth With Geo.
[CJReverse Order
Peck
[ coolant
fetedt [ Flood
[] 1 Direction
Dleatier:
Mach. CS:
A

Drill  HoleFeatwre | Eore | Preil | MilFeature |

R Level: Dimension from Hole
From Hole Feature Dimension from Tool
At Op End:

Same AsR Level v

Top Surface Z:

Top of Hole v
[1(3.500 Inch Dril)

Feature Depth Z:

v
— A=

Transition Between Holes
L et @R Level 47.4
Eso0Ichod) ObatCeaane
[ Adjust for Tool Tip O Absakute 2
(O Hole Feature 0
Mach. C5: Mach. cs: | SiHFR_CSS <
Segment

Match Segment by Index
Match Segment by Properties
| Length
| Diameter

| Taper
/| Machining Method

11. Create another Holes Process using the 3.5 Drill (Tool #2).

Drill I Hole Feature | Bore | Pre-il | Mill Feature |

Entry/Exit Cyde: Dimension from Hole
(®) Feed In - Rapid Out Dimension from Tool
(O Feed In - Feed Out
Orep 1474 !!
Origid Tap
O Peck, Full Out
(OPeck, Chip Breaker
O Rough Mill Bore 3
O ore ]
() Helix Bore |8
O |gore v
-
Transition Between Holes
@R Level 47.3
RPM (O Part Clearance 20
Absolute Z
| Feed J 0.2 ngE
Feature 0

ovel L]
Clearance Vary Depth With Geo.

[Reverse Order
Peck

[ Coolant

[ Flood

Dlrater:
Mach. CS: 5: HFR_CS5 ~

Comment

Dril  HoleFeatre | gore | preil | milFeatre |

R Level: Dimension from Hole
From Hole Feature Dimension from Tool

At Op End: 475 ]_u
Same AsR Level v

Top Surface Z:

47 +
[ O
v L | 28

Feature Depth Z:

@l Transition Between Holes
. @R Level a4
4\’] (O Part Clearance 20
[ Adjust for Tool Tip O Absolute 7
O Hole Feature 0
Mach, C5: Mach. CS: 5:HFR_CSS v
Segment

Match Segment by Index
Match Segment by Properties
/| Length
| Diameter

/| Taper
| Machining Method
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12. Click Do it on the Machining dialog. (/]

A total of six operations are created, two for each hole orientation. You will note that hole depth,
orientation and top clearance values are provided by the Hole Manager and require no user
input.

13. Save the part.
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