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INTRODUCTION

This guide will instruct you on how to use the various features of ProDrill V5 and automate the drilling
of 2 to 5 axis parts in Mastercam.

PREREQUISITIES

Please ensure the following items are installed and configured correctly before using this quick start
guide.

SOFTWARE

» Mastercam installed and launched at least once before installing ProDrill.
e ProDrill V5 for Mastercam installation.

After installing, ProDrill will appear on its own ribbon tab in Mastercam.

Home Wireframe Surfaces Solids Model Prep Drafting Transform Machine View Pro Drill

0 bbb I b ik

Holes Set Setup Forms Draw Reports
view features manager forms

Pro Drill

RIGHT MOUSE CLICK OPTIONS

The Right Mouse Click is one of the most important tools to optimally use ProDrill.
Forms View Manager

Right mouse clicking on Default, Form or Position will each present the appropriate list of actions
that can be performed. Here, right mouse clicking on the Default group presents the following list of
actions.
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Mastercam ProDrill V5 Quick Start Guide

|8 | Forms View Manager

Tools Library | mill_mm.tooldb Change I Analyze geometry ] I e
Forms Library ’Default v]
Used values: Diam. range: 0.500 to 40.000 Precision: 0.025
TOP
|
[ View | [ viewcomb. | [  seeony |
| Viewing: All (5 forms)
5 o EoT |
] Edit Group name
= Sort Groups by
=
|l Manual sort
=

Divide / Join into Groups
Set Tplane origin
Remove selected Groups (only empty)

Process for selected Groups
Tools sequence View

Toolpath for selected Groups

Select 4
Expand/Collapse 4
Exit

@

| oK | Cancel

Sub menus are available for many options from the right click menu. Clicking on the arrow will display
the appropriate actions available. For example, clicking on the Divide/Join into Groups offers the
following options:

| Divide / Join inte Groups | 2 Divide by Views
Set Tplane origin Divide by Orthogonal Views + near
Remove selected Groups (only empty) Join inte One Group
Process for selected Groups 4 Restart Default Group
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Mastercam ProDrill V5 Quick Start Guide

Right clicking in the Process dialog presents the appropriate list of actions also. If no processes are
defined, you can create new processes for the selected Forms.

|8 | Forms View Manager

Tools Library | mill_mm.tooldb Change I Analyze geometry ]I T e
Forms Library [ pefault v Form 1

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

TOP

[ View | [ viewcomb. | [ seeonly

| Viewing: All (5 forms)

Default
™ Jrorm 1

H Form 2
H Form 3
|l Form 4
H Form 5

ErEEs

Add Operation

Mew Process

Copy Process

Paste Process

Delete Process

Save Process to Library

Exit

Remembering this can take you a long way towards quickly learning ProDrill!

DOCUMENTATION

Context sensitive help is offered for most of the dialog settings. Online Help is available for all
dialogs and right click menus. The Online Help file is stored to the \Mastercam\help\language folder
upon installation. Tooltips are also available for most settings.

Other ProDrill documentation is added to the \Mastercam\Documentation\Language folder in the
form of PDF documents.
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Mastercam ProDrill V5 Quick Start Guide

PROCESSING A PART IN PRODRILL V5

We will review various features offered in ProDrill V5 using an example part provided with the
installation.

Load the file PART_4.MCAM from the C:\Users\Public\Public Documents\Shared Mastercam
20XX\ ProDrill_V5\ProDrill_Parts folder. This is a Solid part.

DIAMETER RANGE

ProDrill’s advanced identification algorithms will automatically locate all possible drilled features. You
will need to set the minimum and maximum diameter to be identified. For the example above, we can
assume that the center cylinders have already been machined and should be excluded when using
ProDrill. To know the maximum diameter to be machined by ProDrill use the Mastercam Analyze,
Dynamic function to analyze the radius by clicking on the inside wall of the cylinder as shown in the
diagram below. At the bottom of the Mastercam screen a Radius of Curvature value of 22.5mm (45mm
diameter) will be shown.
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Mastercam ProDrill V5 Quick Start Guide

Since the other end of the selected cylinder is larger (80mm diameter) and previously machined no
additional analysis is required.

Once you have determined what the maximum diameter should be (less than 45mm) click on the
Setup icon 1,

Ensure that the tool library settings are set as shown below:

ProDrill Settings

Levels Manager Libraries

[ shared Data Manager
- Colors Drill Form library: | Default

- Analyze geometry Settings
Views creation (TPlane sort order) Tools library Imill_mm.tooldh
[ output Intersections Info Settings At |c:\user5\puhlic\_<‘-u ts\shared mc \mill\tools\,
- Forms Recognition
[ only selected views
[ Drilling side Settings
- Safety zone at bottom
- Split Forms
* Apply Automatic process Parameters. Advanced R/W options.

[#] Tool selection criteria
[ use fix Spot-Drill Tool (®) Read from MCX and write in both PRM and MCX file

- Ream/Boring Tool Options (") Read and Write in MCX file
- Maximum Depth of the drill

- Apply V4 process
- Create Toolpath

- Cycles
- Reports

0K
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Set the values in the parameter screen for Analyze geometry Settings Tab as shown below.

Diameter range should be se to a maximum of 40mm diameter.

Parameters (m [

- ProDrill Settings
Levels Manager
[__1 Shared Data Manager
- Colors
- Views creation (TPlane sort order)
- Forms Recognition
[ only selected views
[ Drilling side Settings
- Safety zone at bottom
- Split Forms
- Apply Automatic process
-[#7] Tool selection criteria
[ use fix Spot-Drill Tool
- Ream/Boring Tool Options
- Maximum Depth of the drill

-~ Apply V4 process
- Create Toolpath

Analyze geometry Settings
Diameter range to consider:

- Precision
Minimum:  0.500

Maximum:  40.000 0.025

Form combination by length
Maximum length difference to group as one form: 0.000
["Juse stock Setup as stock boundary (only rectangular)

Tooltip settings
The geometries are drawn in the angle range of:

degrees o lg

Assign all tiptool angles as[_| 118.0

@ 116.0 and 136.0

(") Flat bottom as drill depth

Leave the rest of the tabs with the default settings.

Clicking on the Default button will also reset the settings to ProDrill defaults. Most of the default

settings can be controlled from the ProDrill_V5.TXT file under the [Default] section.
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Mastercam ProDrill V5 Quick Start Guide

ANALYZING THE PART FOR FEATURES

To start analyzing the part, click on the ik icon. ProDrill will automatically and rapidly analyze the
geometry and present the resultant display in the following dialog.

r o
|® ] Forms View Manager m
Tools Library | mill_mm.toaldb Change [ Analyze geometry I [ Resat Forms ]

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

Forms Library [Defaul‘l v] ‘

[ View | [ wviewcomb. | [ seeony |

| Viewing: All (5 forms)

E 3 Default
|4 Form 1 (diam 14.000)
|8 Form 2 (diam 10.000)
|8 Form 3 (diam 14.000)
|3 Form 4 (diam 8.000)
|8 Form 5 (diam 14.000)

Co)

L J

All the forms are identified on the part within the set diameter range. No toolpath operations are added
to any of the forms. Clicking on any of the forms displays a graphics of the current form. Highlighting
a cylinder also displays the dimensions of the cylinder including the total depth at the
corresponding cylinder. When a Form is selected from the tree (in the case below, highlight Form1),
the corresponding geometry is also highlighted.

[ Forms View Manager — - m
Tools Library | mill_mm.tooldb Change [ Analyze geometry I l Reset Forms I

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

Forms Library  [Default - ‘ Form 1 (diam 14.000)
‘ View 1, TOP

[ View ] [ viewcomb. | [ secony |

‘ Viewing: All (5 forms)

|3 Form 2 (diam 10.000)
| Form 3 (diam 14.000)
| Form 4 (diam 8.000)

® |4 Form 5 (diam 14.000)

HEEHEB
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Mastercam ProDrill V5 Quick Start Guide

Highlight the Default group as displayed. All the drill forms encountered on all the planes are
highlighted in the Mastercam select color and displayed. Red pointers indicate the drilling direction.

Click on See Only from the dialog to see the drill forms only.

In a few seconds, you have identified all the drill forms encountered and verified the forms
encountered!
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Mastercam ProDrill V5 Quick Start Guide

APPLYING PROCESSES AND MACHINING A FORM

ProDrill V5 identifies all the drill forms found in the part and sorts them by form type and then lists all
the positions found for each Form type. The positions are listed under the form type and are
independent of the tool plane they are identified on.

Tools Library | mill_mm.tooldb Change l Analyze geometry ] [ R — ]

Forms Library [Defaun v] ‘ Form 1

‘ Used values: Diam. range: 0.500 to 40.000 Precision: 0.025
‘ ToP

[ View | [ viewcomb. | [  sesonly |

| Viewing: All (5 forms)

== Default
=l L‘ Form 1
¥ |Pos 1
Al Pos2
Pos 3
L‘ Form 2
|‘ Form 3
|4 Form 4
| Form s

HEHEBH

-

In the above case, we see that Form 1 has 3 different positions. The image of Form 1, in this case a
counter bored hole is displayed to the right of the form.

The graphics area also displays the appropriate item selected. In this case, only Pos 1 is selected,
therefore only 1 counter bore hole is displayed.
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Mastercam ProDrill V5 Quick Start Guide

APLLYING DRILLING PROCESSES

If we wish to machine the 3 positions in the form, click on the Form 1 name to highlight all 3
positions. Then right click and choose Process for selected Forms, Apply from Library.

[8] Forms View Manager . @2 X
Tools Library | mill_mm.tooldb Change I Analyze geometry ] [ T ey ]
Forms Library ’Defautt v] Form 1 (diam 14.000)

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

View 1, TOP

[ View | [ viewcomb. | [ seeony |

| Viewing: All (5 forms)

Edit Form name
Sort Forms by
Manual sort

Move selected Forms (with all positions)

Process for selected Forms 4 Apply from Library
Pre-milling over inclined surfaces 4 Apply from Library (If it fails do Automatic)
Tools sequence View Apply Automatic
Toolpath for selected Forms 4 e collision_s o i
Only perform reaming on indicated side
Delete selected Forms (only forms without positions) Remove from Eorms
Select 3 Store to Library
Expand/Collapse 4
Exit
@

ProDrill searches for the drilling process in the new V5 Library. If it does not exist, it will prompt the
user to use the Automatic Forms Process Manager (from Version 3) to create the drilling processes.

The Automatic Process method will create a set of drilling operations by choosing the relevant tools
(creating them in the process if they do not exist). The user can then verify the processes to ensure
that these are the desired operations or modify them as needed.
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The following is the result:

— . -
[ Forms View Manager . &g
Tools Library | mill_mm.tooldb Change [ Analyze geometry I [ Reset Forms ]

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

Forms Library [Default vl ‘ Form 1 (diam 14.000)
‘ View 1, TOP

I View ] [ View Comb, ] [ See only ]

| Viewing: All (5 forms)

Pos 3
|28 Form 2 {diam 10.000)
| .8 Form 3 (diam 14.000)
|8 Form 4 (diam 8.000)
| Form 5 (diam 14.000)

CB_CIRCMILL -

#1 Centering Drill/Counterbore #16.000 depth[Fix]=3.00
#1 Drilling peck drill 10.000 depth=20.31

1 Drilling peck drill 814.000 depth=4.80

& Circle milling 814.000 depth=6.00 37.000

An orange icon | = ceore_14 along with the name of the form is created in place of Form 1. This is to
indicate that the processes have been added but they still need to be verified by the user!

On the right side, in the process dialog, 4 different drilling operations are created. You can do a quick
visual backplot of the drilling processes by clicking on the appropriate operation. The graphic image is
updated with the relevant tool. Note that the previous tool is also visual in the graphic to indicate the
depths and areas machined with the tools!

CB_CIRCMILL - CB_CIRCMILL -

Centering Drill/Counterbore @16.000 depth @ Centering Drill/Counterbore @16.000 depth=

@ Driling Pedk @10.000 depth=20.32 Driling Peck @10,000 depth=20.32
@] Driling Peck g14.000 depth=4.81 & Driling Peck 614,000 depth=4.51
W  Circle milling g14.000 depth=6.00 @7.000 W Cirde miling @14.000 depth=6.00 @7.000

This is a quick way to verify the drilling operations generated for processing this part.
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Once the processes have been verified and you wish to approve the process, right click within the
Process area and click on Process is OK. You will now notice that the icon turns green to indicate that
the user has verified the processes and accepts it.

# Centering Drill/Counterbore 16,000 depth
=4[ Drilling Peck @10.000 depth=20.32
@ Driling Peck g14.000 depth=4.80
i =5 O
#f Cirde miling 14,000 depth=5.00 @7.000

Append Operation
Backplot Process
[#] Processis Ok

Mew Process

HEHBBE

Copy Process

—

You have now applied machining processes, verified the process and approved it.

MACHINING THE FORM

To machine the form, right click on the Default name or on the form itself and select Toolpath for
selected Forms, Create Toolpath/s.

[87 Forms View Manager m
Tools Library | mill_mm.tooldb Change l Analyze geometry ] [ Reset Forms I

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

Forms Library [Defaun v] ‘ Form 1 (diam 14.000)
‘ view 1, TOP

[ View ] [ viewcomb. | [  sesony |

| Viewing: All (5 forms)

Edit Form name
Sort Forms by
Manual sort

Move selected Forms (with all positions)

HEHBHBE

Process for selected Forms 4
Pre-milling over inclined surfaces 4
Tools sequence View

Toolpath for selected Forms L4 Create Toolpath/s
Create Drill5ax Toolpath

Delete selected Forms (only forms without positions)

terbore oI 00l dept FRI=3.00
Select , [0.000 depth=20.31
4.000 depth=4.80
13
Expand/Collapse 0 depth=6.00 67.000
Exit

Mastercam toolpaths are automatically created for the selected form on the toolplane that the forms
were identified on. In this case, it is the Top construction plane.

EI--EE Machine Group 1
--_|]_|_ Properties - Generic Mil
=23 Default
-- 1 - Drill{Counterbore - [WCS: TOF] - [Tplane: TOP] - CE
-- 2 - Peck Drill - [WCS: TOP] - [Tplane: TOP] - CBORE_14
-- 3 - Peck Drill - [WCS: TOP] - [Tplane: TOP] - CBORE_14
-- 4 - Cirde Mill - [WCS: TOP] - [Tplane: TOP] - CBORE_1¢




The icon also changes to the following to indicate that toolpaths were created for this form. Note that
the folder group for the form as well as the Default group have a blue dot to indicate that toolpath/s
exist.

= &
D e oore 16
Pos 1
Pos 2

You can now proceed to create toolpaths for other forms using the same manner as described!

REPORTS - MACHINING TIME, DRILL LIST AND TOOLS USED

ProDrill generates a machining time report and drill list report when you create toolpath operations in
ASCII format. The list of tools used report is generated when the option is selected in the menu. The
files can be accessed in the same folder as the MASTERCAM file.

For example, part name PART_4.MCAM

Machining time report file: PART_4_MT.TXT

Drilling list report file: PART _4.TXT
Tools used report file: PART_4_TOOLS.TXT
To view the reports, click on the ' Reports icon. Choose the corresponding option from the list:
=]

T ?

Drilling List

s Machining Time

;‘ List of Tools used

l'_ Exit

Note that the List of Tools used report is not generated till you select the option from the menu
above.

Page | 16



MACHINING TIME REPORT

ProDrill generates a Machining Time Report for all the toolpaths processed. The feeds and speeds
depend on your Machine Group - Tool Settings and the Rapid Rate and Tool change depend on the
default Post Processor used.

From the Reports icon, click on Machining Time. The corresponding file (in this case, the
PART_4_MT.TXT) is opened using the default editor in Mastercam.

3k 3k >k 3K K 3k 3K 5K 5k K K 5K 5K 5K K 3K 5K 5k K K 5K 5K 5k K 5K 5K 3K K K 5K 5k %k K5k %k k kK

Machining time calculation
3k 5k 5K 5K 3K 3K 3k 3K 3k >k 3k 3k 5k 5Kk 5K 5K 3K 3K 3K >k >k 3k K K 5k 5k 5K 5K K K K K kK kK kK >k Kk k

Part: C:\USERS\PUBLIC\PUBLIC DOCUMENTS\SHARED MASTERCAM 20XX\PRODRILL_V5\PRODRILL_PARTS\PART_4
Time computed in minutes.
*** Qperations group Default ***

OPERATION Drill/Counterbore - Centering Drill/Counterbore 16.000 depth=3.00
TOOL T8 SPOT_DRILL Diameter 16.00 - ** 16.00 x 19.00 SPOT_DRILL
GEOMETRY 3 points
FEED 171.8 Mm/min (0.150 Mm/Rev)
RPM 1145
TIME 0.09

OPERATION Peck - Drilling Peck 10.000 depth=20.32
TOOL T110 DRILL Diameter 10.00 - 10. DRILL
GEOMETRY 3 points
FEED 137.4 Mm/min (0.120 Mm/Rev)
RPM 1145
TIME 1.00

OPERATION Peck - Drilling Peck g14.000 depth=4.80
TOOL T150 DRILL Diameter 14.00 - 14. DRILL
GEOMETRY 3 points
FEED 220.9 Mm/min (0.180 Mm/Rev)
RPM 1227
TIME 0.21

Group time:
3 Tool changes: 0.05
Rapid time: 0.00
Machining time: 1.30
Total time: 1.35

3K 3k 5K 3K 3K 3K 3k 5K 3k 5Kk 3K 3K 5K 3k 5Kk 3k 3Kk 3K 3K 5Kk 3k 5K 3K 3K 5K 3k 5Kk >k >k 3K 3k 5k kK >k K kK K %k
Results:

3 Tool changes: 0.05
Rapid time: 0.00
Machining time: 1.30

3K 3k >k 5K 5K 3k K 3K 5K 5k >k K 5K K >k K 5K 5K K >k 5K 5K 5k K K 5K 5k >k >k 5k 5k >k kK ok >k >k k

Total time: 1.35 minutes
3K 3K 3K 3K 3K 3K 3K 3K 3K 5K 3K 3K 5K 3K 5K 3K 3K 3K K 5K K 3K 3K 3K 5K K 5K kK >k K %k >k kK Kk >k %k
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DRILL LIST REPORT

When the toolpaths are generated, the Drilling List is also generated for the listed operations. The Drill
list is handy for shops that require a listing of all the operations in an ASCII format for manually
performing the operations OR for CMM inspection

From the Reports icon, click on Drilling List. The corresponding file (in this case, the PART_4.TXT) is
opened using the default editor in Mastercam.

You will notice that all operations are listed. Those that will be machined on the CNC will be marked
with <<<< Created on CNC machine >>>> next to the Operation name. (In this case, all operations
will be listed as created on the CNC machine).

3K 3k >k 3K 3K 5K >k 3K 5K 5K 3k ok 5K 5K 3k >k 5K 5K K >k >k 5K 5K K 3K 5K 5k 3k >k 5k 5k 3k >k >k 5K 5k >k 3K 5K 5k 3k K 5K 5K K 3k 5K 5K 3k >k 3K 5k 5k K >k 5K 5k K K 5K 5k K >k 3k 5K 5k kK 5K 5k 3k >k K 5k >k kK ok ok >k

TOP

3K 3K >k 3K 3K 5k >k 3K 5K 5K kK 5K 5k 3k K 5K 5K K >k >k 5K 5K kK 5K 5k 3k >k 5k 5k 3k kK 5K 5k %k 3K 5K 5k kK 5K 5K K >k 5K 5K 3k >k 3K 5k 5k K >k 5K 5k 5k K 5K 5K 3k >k 3k 5K 5K K K 5K 5Kk >k K 5k >k kK ok k >k

Operation: Centering Drill/Counterbore g16.000 depth=3.00 <<<< Drilled on CNC machine >>>>

*%* 16.00 x 19.00 SPOT_DRILL Diameter: 16.00

X Y Depth

-0. -50. -3. Blind
-0. -0. -3. Blind
0. 50. -3. Blind

Operation: Drilling Peck 10.000 depth=20.32 <<<< Drilled on CNC machine >>>>

10. DRILL Diameter: 10.00

X Y Depth

-0. -50. -20.32 Through Hole
-0. -0. -20.32 Through Hole
0. 50. -20.32 Through Hole

Operation: Drilling Peck 314.000 depth=4.80 <<<< Drilled on CNC machine >>>>

14. DRILL Diameter: 14.00

X Y Depth

-0. -50. -4.8 Blind
-0. -0. -4.8 Blind
0. 50. -4.8 Blind

LIST OF TOOLS USED REPORT

From the Reports icon, click on List of Tools Used. The corresponding report is generated and the
file (in this case, the PART_4_TOOLS.TXT) is opened using the default editor in Mastercam.

Used Diam Name Num

OP 14.000 14. DRILL 150

OP 16.000 ** 16.00 x 19.00 SPOT_DRILL 8
OP 7.000 7. FLAT ENDMILL 216

OP 10.000 10. DRILL 110
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DRILL FORMS THAT EXCEED MAXIMUM DRILL DEPTH

Prodrill automatically identifies forms that exceed maximum drill depth. When you apply a drilling
process, it splits the drill form based on the following settings:

.................... Forms Recognition Maximum Depth of the d l&u

[ only selected views
[ orilling side Setings
Safety zone at bottom

If the geometry drill depth exceeds the defined maximum drill depth:

Split Forms @) Drill up to the maximum depth using a ‘normal tool' and drill the rest using a long tool
= Apply A ic process _ _
The 'long tool' starts work at: () @ i
[+ Tool selection criteria e long tool starts work at: () Top of hole (@) Maximum depth
[ use fix Spot-Drill Taol (7 Drill the entire depth with one operation using a 'long tool’
Ream/Baring Tool Options Drill Cyde to use with ‘Long tool': [Ped( v]

Maximum Depth of the drill

Apply ¥4 process
Create Toolpath

Reports

() Warn the user, create the dril operation to defined maximum depth and indicate with a message

Leave the settings as shown above. The maximum depth value per diameter is set in the A_Drill table
of the automatic processes. You can access this table from the Forms Manager.

Current Forms Library Basic drill L
ng, T -
| [Deﬁut - Reaming ta | Basic Drilling Tablel

Tap Tabl »

V4 Library Forms ap lables
View options Local Data Ream Tables 3

Exit
| @& 1cvlsForms |

-
Automatic Process Configul

Local Data
D Finish Stock | Max depth Safety Ream  Process A_Drill
ﬁ
0.5 0.02 10 0.1 Upto3
2 0.03 12 0.3 Upto3
4 0.05 80 0.6 UpTod
[ 1 &0 0.9 UpTod
10 0.125 100 1.5 UpTol3
14 0.125 140 21 UpTol?
18 0.15 180 27 UpTo21
22 0.15 200 3.3 UpTo2l
26 0.2 250 3.9 UpTo39
40 0.25 300 & UpTa39 [ Automatic Process Form Parameters
50 0.35 400 7.5 UpTo50
75 0.5 500 11 UpTo75 Current process
100 0.6 600 12 Upto100 | Process: Upto05
Blind sm P = A 4AA S~ A SRR

In the current part, there is one form that exceeds maximum depth (Form 2).

View ] [ View Comb. ] [ See only ] | LM e Y

Viewing: All (5 forms)

[=I:-= W Default
| o | ceoRE_14
= F' Form 2

JE |Pas 1
J" |Pas 2

Form 3
Form 4
Form 5

BHEHEB
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Apply an Automatic Process to the selected Form 2.

B2 & REE
| cBORE_14
=] o nnn
|l Edit Form name
| Sort Forms by
=

Manual sort

Move selected Forms (with all positions)

Process for selected Forms 4 Apply from Library
Pre-milling over inclined surfaces 4 Apply from Library (If it fails do Autc
Tools sequence View Apply Automatic

¥ | Check tool collisions

Toolpath for selected Forms 4 ) o

Only perform reaming on indicated
Delete selected Forms (only forms without positions) Remove from Forms
Select 3 Store to Library

The following drilling processes are added. Note that the drilling processes are split into 2 operations.
One operation that drills to a maximum fixed depth of 100mm and another that drills to the remaining
depth.

P06 -

#71  Centering Drill/Counterbore §16.000 depth[F
#  Drilling Peck 9.000 depth[Fix]=100.00

#  Drilling Peck 99.000 depth=19.99 -Long drill-
#1 Counter Sink Drill/Counterbore §16.000 depl

Upon clicking on the operations, you will notice that the drilling operation 2 stops at 100mm and the
next operation drills the remaining depth. The drill start location for the deep hole is controlled in the
Settings tab. In this case, it will rapid to a few millimeters above the previous operation and then start
drilling.

TopP TOP

100 mm
120 mm
PO6 - PO6 -
@1  Centering Drill/Counterbore g16.000 depth[f # Centering Drill/Counterbore g16.000 depth(F
=4[l Drilling Peck 9.000 depth[Fix]=100.00 i Drilling Peck 99.000 depth[Fix]=100.00
& Drilling Peck 99.000 depth=19.99 -Long drilk [C4l Drilling Peck #9.000 depth=19.99 -Long dril
@1 [ Counter Sink Drill/Counterbore 616.000 dept| #i Counter Sink Drill/Counterbore 916.000 depi

Creating the toolpaths will generate the corresponding drilling operations.
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APPLYING PROCESSES BY CREATING TOOLS MANUALLY

ProDrill V5 allows the user optimal control on how tools are managed for machining the part. If new
tools are needed, the user has the option to manually choose a tool from the library, create a new tool
based on required specifications or customize an existing or newly created tool.

If the user does not wish Prodrill to create the new tools automatically when applying Automatic
processes (note that V5 Library processes already have tools associated to the process through a
separate tool library), the following parameter setting needs to be changed. Uncheck the option to
“Create new tool using...”

Parameters (mm)

Apply Automatic process

- ProDrill Settings
- Levels Manager Tool selection
[ ] Shared Data Manager [T Use imported/existing tools in the part

s (COlOMS When the reguired tool does not exist (Dismeter fAngle):
[ Analyze geometry Settings Create new tool using similar tool type and dosest diameter
- - \iews creation (TPlane sort order)
< Forms Recogrition [Tl Allow the use of & CENTER_DRILL instead of a SPOT_DRILL
|:| Only selected views Tiptool Options
-] Drilling side Setings () Modify a tool to the tip angle of the geometry
-~ Safety zone at bottom (@) Machine with the tool's tip angle (ignore the geometry angle)

 Splt Forms . [ Select the tool with greater tip angle
- Apply Automatic process

- [#] Tool selection criteria
[ Use fix Spot-Drill Toal

Launch the Forms View Manager and remove the toolpath generated first by doing the following -
highlight the Default group to get the Remove Toolpath/s option:

——iit [ I
= | Edit Group name

Sort Groups by 4

Manual sort

Divide / Join into Groups 3

Set Tplane origin

HEHEHE

Remowve selected Greups (only empty)

Process for selected Groups 4

Tools sequence View

Toolpath for selected Groups [J Create Toolpath/s

Select 5 Create Drill5ax Toolpath

Expand/Collapse 5 Remove Toolpath/s

Next, remove the process applied to the form by doing the following:

]
g
o
c
=

EEEEml
EEEEEE

Edit Form name
Sort Forms by
Manual sort

Move selected Forms (with all positions)

-

Process for selected Forms

Apply from Library

-

Pre-milling over inclined surfaces Apply from Library (If it fails d¢
Tools sequence View Apply Automatic
¥ Check tool collisions

Only perform reaming on indic
Delete selected Forms (only forms without positions)

Select 3 Store to Library

Toolpath for selected Forms »
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The part is now reset to the manner it was before applying processes to them. Now, apply a process
again using the same menu and clicking on Apply Automatic.

[ View I [ View Comb. ] [ See only ]

Viewing: All (5 forms)

|
CRORE

Edit Form name

m

pEEs=l
| "o e w— ——

Sort Forms by
Manual sort

Move selected Forms (with all positions)

Process for selected Forms Apply from Library

Apply from Library (If it fail
,| ¥ Check tool collisions
Only perform reaming on ir
Remove from Forms

Pre-milling over inclined surfaces »
Tools sequence View

Toolpath for selected Forms

Delete selected Forms (only forms without positions)

Select » Store to Library

Any drilling process that does not have a tool in the tool library that matches the requisites for
machining are identified in the list of operations as follows:

B @
**14%6
=] A_Dril_10

Ll Pos 1
il Pos2

Form 3
Form 4
Form 5

HEE

*14

-

@1 [0 To0LCentering Drill/Counterbare g16.0
%) Driling Peck 910,000 depth=20.32

@] Driling Peck 314.000 depth=4.81

) Cirde miling 14.000 depth=6.00 7.000

ProDrill did not create a tool for the centering as there was no tool available. In order to select or

create a tool from the library, click on the Tools sequence View option from the same right click
menu. The following dialog is opened:

==
Sort Forms by [
Manual sort

Move selected Forms (with all positions)

T110 ( 10. DRILL) $10.00 L=50.00

T150 ( 14, DRILL) @14.00 L=60.00

T216 ( 7. FLAT ENDMILL) @7.00 L=60.00

Type: SPOT_DRILL @16.00 Lmin19.00

[ 3 **14x6 Op:1NO TOOL Centering Drill/Counterbore @16.000 depth=3.00

Process for selected Forms

Pre-milling over inclined surfaces

Tools sequence View

The tools found in the library are identified with the ¥ icon. The tool not found is identified bya ?

Clicking on any of the tools listed will also highlight all the forms and positions that will be
drilled/machined with the tool:

- -
[T110 ( 10. DRILL) 910.00 L=60.00 i
T150 ( 14. DRILL) 914.00 L=50.00

T216 ( 7. FLAT ENDMILL) @7.00 L=50.00

Type: SPOT_DRILL g16.00 Lmin19.00 -
: p—
e B **14x6 Op:1 NO TOOL Centering Drill/Counterbore @16.000 depth=3.00




To assign a tool to the process, right click on the tool and select from the listed options:

Toos sequence Ve

----- ¥ T110(10. DRILL) 10,00 L=50.00
----- ¥ T150( 14. DRILL) 14.00 L=50.00
----- ¥ T216( 7. FLAT ENDMILL) @7.00 L=6(

Get from library
Edit Tool

Create new

You can choose a tool from the library using "Get from library" or "Create new" tool. Since this is a
spot/center drilling operation, we can choose a tool from the library itself. Select "Get from library".

ProDrill automatically scans the tool library and filters the available spot drill tools found in the library
and presents it in a dialog. The closest tool that matches the drill diameter (16mm in this case) is
automatically highlighted as shown below.

=
ProDrill Tools Manager

Used T# MName Diameter Angle Tip diam Corner rad Flute Shoulder
¥ oos 5. 5POTDRILL  5.00 90.00 0,00 0.00 50.00 60,00
a oo7 10, SPOTDR... 10,00 90.00 0.00 0.00 50.00 60,00
03 15. SPOTDR... 1500 90.00 0.00 0.00 50.00 60,00
a oog 20, SPOTDR.., 20,00 90.00 0.00 0.00 50.00 60,00
a 010 25, SPOT DR... 25.00 90.00 0.00 0.00 50.00 &0.00
I a 905 15. SPOTDR... 1500 90.00 0.00 0.00 50.00 50.00

ProDrill highlight the 15mm spot drill. If you right click on the tool, the Mastercam Edit tool dialog is
opened to allow you to edit the tool if needed. Otherwise, click on the tool as indicated below and click
on OK to select the tool.

PreDrill Tools Manager

Used T# MName Diameter Angle Tip diam Corner rad Flute Shoulder
5.5POTDRILL  5.00 50.00 0.00 0.00 50.00 650.00
10, SPOT DR...  10.00 90.00 0.00 0.00 50.00 60,00
| 15.5POTDR... | 1500 [s0.00 Jooo Jooo  Js000  [60.00 |
20, 5POT DR..,. 20,00 90.00 0.00 0.00 50.00 60,00
25, 5POT DR... 25.00 50,00 0.00 0.00 50.00 &0.00
15, SPOTDR... 15.00 50.00 0.00 0.00 50.00 60.00
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Since we have selected a tool that does not precisely match the form machining requirements, the
following warning is presented.

.
Tools sequence View

|2 = |

----- ¥ T110(10. DRILL) @10.00 L=50.00

----- ¥ T150 ( 14. DRILL) 914.00 L=50.00

----- ¥ T216( 7.FLAT ENDMILL) ¢7.00 L=60.00
---- ? Type: SPOT_DRILL 316.00 Lmin19.00

”
Attention

=)

i l_'g Meeded
Diameter 16.00
Angle 0.00
Flute 19.00
Shoulder 3500

Mote! The selected tool differs from the needed in next values:

Selected
15.00
90,00
50,00
60.00

Do you want to replace the tool 7

[ Yes

| (o]

. —

ProDrill intelligently verifies every step of the process definition and tool selection process to ensure
that the right tool with the diameter and length are chosen to accomplish the task!

In this case, since this is a spot drilling operation, click on Yes to accept the tool selection.

,
Took equence View
=

Bl 706 ( 15. SPOT DRILL) @15.00 L=50.00

¥ T110(10. DRILL) 10,00 L=50.00
¥ T150( 14. DRILL) 914.00 L=50.00
¥ T216( 7. FLAT ENDMILL) @7.00 L=60.00

The tool is now assigned to the process. Upon expanding the folder, you will notice the process that

the tool will be used for!

Once you close the Tools Manager dialog, the process list is now updated and displayed as shown:

14 -

W] Centering Crill/Counterbore @16.000 depth=
] Criling Peck 10.000 depth=20.32

W Driling Peck ¢14.000 depth=4.80

W Cirde miling g14.000 depth=6.00 @7.000

The message "No Tool" is now gone! You are now ready to create the toolpath as before.

If there are other forms that require tools, the same logic can be applied.
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CREATING A MANUAL PROCESS TO DRILL A FORM

Creating new processes to machine forms is possible using the "Automatic process" method or from
the stored "Library" method. If you prefer to create a process manually by defining each drilling
operation, you can do that easily for a form.

Important note: When you create manual processes and operations, tools can ONLY be selected from
the available options. From the MCAM file, created manually or from the current library. ProDrill will
not create any new tools automatically for you!

Choose Form 3. It is a drill form with a counter sink on the top. To create the drilling processes
manually, right click in the process area and choose New Process.

Form 3

0.00° from TOP Add Operation

Mew Process

Copy Process .

Paste Process

Delete Process

Save Process to Library
Exit

@

A process name called "New Process" is added to the list. Right click again and choose Add Operation.
The Edit operation dialog is now open.

Operation type Driling operation

Driling cyde  Dril/Counterbare

Tool
Get Tools Filter

| 1, Diam: 14.000  DRILL

[ mew | [ Frommox/Proprl | [ FromLibrary

e process T Initial Z
i i . 0,000
Add Operation Top of cylinder Il % Offset:
MNew Process Bottom Z
= © gottom .

Paste Process

Delete Process

) Fixed value from initial Z | 0.000

() Until hole's walls
Save Process to Library

Exit

@ o ]
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Using this dialog, we can define the first operation. The operation type and drilling cycle can remain
the same. Choose a spot drill tool for this operation. The drill form diameter is 11mm. Click on From
Library and choose a Spot Drill tool of 15mm from the Tool library.

Tool
Get Tools Filter
Type:
Cylinder | 1, Diam: 14,000 -
CENTER_DRILL
[ New ] [ From MCX / ProDrill ]
DRILL .'-- . . - _ e —
| TAP RH L Tool Selection - C\users\public\documents\shared mcamx?\Ml\I\TooIs\Mnm.Tuuldt‘)_
» TAP_LH —
Irl11|t|_a|2 E'CEJQEER C:\users\public\document...\Mill_mm.Tooldb
CBORE
EEBN.:'IILL # Assembly Name  Tool Name Holder Name  Dia. Cor.r... length Type Ra.. #Flut..
Bottom 2 END_MILL_SPHER “ 6 - 5. SPOT DRILL - 5.0 0.0 500  Sp.. MNone 2
@ Bottom |1_ CHMF_MILL 7 10. SPOT DRILL - 10.0 0.0 50.0  Sp.. MNome 2
RAD_MILL I
() Fixed value from initial Z | 0.000 TAPER_MILL
END MILL BULL 9 20. SPOT DRILL - 20.0 0.0 50.0 Sp None 2
) Unti hale's walls UUSER_DEFINED |u 10 - 25. SPOT DRILL - 25.0 0.0 50.0  Sp.. Nome 2

The following is the display after the tool selection. Now, you can set the spot drill depth. You can set
this value as a fixed depth value. To do that, click on the "Fixed value from initial Z" and enter the
value of -1mm. Make sure you set a negative value!

Operation type Driling operation - Operation type Driling operation -

Drilling cyde  Dirill {Counterbore Drilling cyde  Dirill {Counterbore

Tool Tool
Get Tools Filter Get Tools Filter

Type:

Cylinder | 1, Diam: 14.000 SPOT_DRILL - Cylinder | 1, Diam: 14.000 SPOT_DRILL

Mew From MCX f ProDrill [ From Library ] [ Mew ] [ From MCX f ProDrill ] [ From Library
15, SPOT DRILL | 15, SPOT DRILL

Initial Z Initial Z

Top of cylinder Il £ Offset: 0.000 Top of cylinder Il # Offset: 0.000

Bottom Z Bottom Z

@ Bottom |1 + Offeet: (C) Bottom of cylinder E

@) Fixed value frominitial z | 0.000 0.000 |a Frmine T2 T |

() Until hole's walls () Until hole's walls
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Click on OK to accept the first operation definition! If you click on the name of the operation that is
listed, you will see the simulation on the graphic itself. You can now define the next drilling operation.
Right click and choose "Append operation".

Mew process -

Centering Dril fCounterbore g0.000 depth=

Append Operation

New process - Backplot Process

Process is OK

Define the next drilling operation as a Peck drilling cycle from the drop down list for drilling cycle. The
diameter of the form to be drilled can be associated to the graphics image itself. Currently the Cylinder
to drill is associated to the first cylinder - which is the chamfer cone. To change this, click on Cylinder.
You can now highlight any cylinder on the graphics. Highlight the 11mm cylinder. Once you see the
rectangle shape (as shown below) over the desired cylinder, it indicates that you have chosen the right
one!

= —
Operation type Driling operation

Drilling cydEI = |

Tool

Get Tools Filter
Type:
l. Cylinder ' 1, Diam: 14.000 DRILL
| Mew | [ Frommex/ProDril | [ FromLibrary

Initial Z
Top of cylinder Il + Offset; 0.000
Bottom Z
) Fixed value from initial Z | 0,000

() Until hole's walls

Cylinder: 2
Diam. 11.000
Length 18.500

Total depth 20.000

I e =
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The result of the selection is as shown below. Cylinder now indicates 2. Diam: 11.000 - indicating the
actual diameter of that cylinder. You need to select a 11mm drill now from the library. Choose a 11mm
drill tool for this form using the "From Library" option. The following is the result of both settings.
Once the tool is chosen, you need to set the depth for the form. Ensure that the "Bottom" radio button
is checked and click on "of cylinder". Now click on the same cylinder from the graphics as above. This
will set the bottom for the depth to be the bottom of cylinder 2.

Operation type  Driling operation Operation type  Driling operation

Driling cyde Peck Driling cyde Peck

Tool
Get Tools Filter Get Tools Filter

Type:
Cylinder [2,Diam: 11.000 | DRIL - Cylinder [ "2 Diam: 11,000 DRIL
Mew From MCX f ProDrill [ From Library ] [ Mew ] ’ From MCX f ProDrill ] ’ From Library
|

11 DRILL 11 DRILL

Type:

Initial Z Initial Z

Top of cylinder |1 + Offset: 0.000 Top of cylinder |1 £ Offset: 0.000
Bottom Z Bottom Z

© soton [ ofemder | Lo |© sotom [ofeyingr JE | . omen

) Fixed value from initial Z | 0.000 0,000 ' Fixed value from initial Z ["0.000 0.000

() Until hole's walls () Until hole's walls

Click on OK to set the operation. When you click on the second drilling operation, you will now notice
what happens with the second operation.

MNew process -

] Centering Drill/Counterbore 90,000 depth=

.4l Criling Peck 90,000 depth=19.89
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To define the final counter sink operation, right click and choose "Append Operation", select a tool
type of CSINK and choose a 24mm counter sink 90 degree tool. For the depth, since we are not
sure about what the depth would be, you can use the 3rd option for the depth setting that states
"Until hole's wall". This setting will ensure that the counter sink tool is drilled to the maximum
possible depth without violating any other cylinder or shape of the form! Click on OK to accept the new
operation. When you click on the 3rd operation, you will notice that the other 2 operations are also
previewed before the counter sink operation. You will also notice that the counter sink operation does
its job!

Operation type Driling operation
0]y 1[Tsls Ra'la WD rill iCounterbore

Tool

Get Toals Filter

Type:
| cyinder || 1, Diam: 14.000 | CSINK | -

[ Mew ][ From MCX | ProDril ][ From Library ]

[ | 24, CSINK 90 DEGREE |

Initial Z
Top of cylinder |1_ £ Offset; 0.000
Bottom Z
() Bottom of cylinder B

"~ Fixed value frominitial Z | 0.000

@) Until hole's walls

Mew process -
# Centering Dril /Counterbore 915,000 depth=
@ Driling Peck 911,000 depth=19.59

p— |4l Counter Sink Drill {lCounterbore @24.000 dep

OK
—

You have completed the process definition. To store this to the Library, right click and choose "Save
Process to Library" The next time you encounter a similar shape and form, the same process will be
applied to the form! To rename the process or modify the process, you can visit the Forms Library
Manager dialog, click on the form and modify it.

Paste Process

Delete Process

Save Process to Library
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MACHINING ONLY SELECTED POSITIONS BY CLONING FORMS

When ProDrill identifies a form, all the positions (XYZ coordinates) are listed together under the same
form name - independent of the toolplane they are identified on. If you wish to machine only selected
positions, you can do so by selecting the positions and creating a "Cloned form" with the positions
listed in that group.

For the current part, let us review Form3 again.

Used values: Diam. range: 0.500 to 40.000 Precsion: 0.025 ‘ Form 3

View ] [ View Comb. ] [ See only ] | BT IEE

Viewing: All (& forms)

There are 4 positions for this form. If you wish to only machine 2 of the 4 positions, you can do one of
the following:

OPTION1: SELECTION FROM THE TREE

Highlight the positions from the tree and select them (by holding the CTRL key down the select more
than one position).

Viewing: All (6 forms)
**14x6
Form 2
Pos 1
Pos 2 *—
Pos 3
Pos 4
H Form 4
- Cemm €

We have selected Pos2 and Pos3. Right click and choose the following option:

o [

o
nEmsl

Edit Position name

Form 4 Sort Positions by
Manual sort

Move selected Positions

Into cloned Form

Into Form: 3

Drilling direction 3
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Note: Make sure the cursor is positioned close to the selected positions before right clicking. Click on
"Into cloned Form". The 2 positions are now moved to a new Form group. The name of the group

has the same name as the current form but with a suffix - Cloned. In this case, the name is "Form 3 -
Cloned".

= |_.J| Form 3
Pos 1
Pos 4
= |_.J| Form 3 - Claned “—_

Pos 2
Pos 3

Now that these 2 positions are separated from the original group, you can choose to machine them
using different machining processes if preferred OR to leave them alone.

OPTIONZ2: SELECTION FROM THE GRAPHICS

ProDrill also offers intelligent tools to select forms from the Graphics area itself! This helps ensure that
you choose the right positions before proceeding further. Note that when you highlight a drill form in
the graphics area, the position and form are also highlighted in the tree!

Upon right clicking in the graphics area and highlighting a position, the following options are displayed:

S0 N

Add all positions

._ Add all with parallel axis

Mark selected with arrow

. View only selected Forms

Keep previously selected
e PP y
Get sibling positions

- Exit
?

You can choose to add all the positions from the same form by selecting "Add all positions" or "Add all
with parallel axis" to select all the forms found on the same construction plane.

When you highlight a position, it is selected. If you select if again or choose another position, it is
unselected. There are options to keep the previous selection in this menu.

In our case, since we only want to select 2 positions, you need to select this option first to ensure that

there is a check mark placed next to "Keep previously selected". When this is checked, you can
continue selecting new positions without unselecting old positions.
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Click on the 2 forms that you wish to select. The following is the result:

Add all positions
Add all with parallel axis

Mark selected with arrow

Wiew only selected Forms ; I ;

| v Keep previously selected : .
Get sibling positions )

2 @
Now that the positions are selected, you can go through the same steps as described above to create
the cloned forms.

You can also select different positions from different forms at the same time and create multiple cloned
forms without having to split them form by form!

SORTING FORMS IDENTIFIED ON INCLINED PLANES

When forms are identified and positions listed in the tree, the ordering is not the desired method for
machining the forms. This version allows you to re-order the positions to the desired preference for
machining.

Note that ProDrill automatically creates new construction planes for the identified forms and names
them in Mastercam WCS Manager according to the angle rotations relative to the plane that they are
identified on!

PRODRILL 1[30.00° FROM LEFT SIDE]
PRODRILL  2[30.00° FROM TOP]
PRODRILL 3 [30.00° FROM TOP]
PRODRILL 4 [30.00° FROM RIGHT SIDE]

Click on Form 4 and expand the positions. If you highlight each form, you will notice that the ordering
for the drilling is not optimal for machining. Each position is also identified on a different construction
plane.
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OPTION1: SORTING POSITIONS USING MANUAL SORT METHOD

To sort these forms in a preferred order, you can do the following: Right click on Posl as long as all the
positions are highlighted and select Manual Sort.

Edit Position name
Sort Positions by 4
Lol Form 5 Sort graphically by lines

Move selected Positions 4
Drilling direction 4
Collision state for all selected Positions 4
Select 4
Expand/Collapse 4
Exit

@

Note: The selection method is important. If you click on Form 4, all the forms will be added to the
Layout Dialog. You have to ensure that you right click when the cursor is on top of Pos 1!

The following dialog is presented with the 5 positions listed in the dialog.

- — bl -
srasensor e AT | ==

Mot grouped Grouped

Pos 1
Pos 2
Pos 3
Pos 4
Pos 5

I
|
I

Insert
Group
Separator

Delete
Group
Separator

The graphics area also has the 5 positions highlighted in red.

To sort the positions, you need to move the different positions in the desired order to the right side of
the layout dialog.
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The best method to do this is graphically. Click on the red cylinder from the graphics are that you wish
to have first on the list. That position is automatically moved to the right side. Each position that is
moved is highlighted in purple color.

[ . -_ - ¥ B - - 52 bl
e e N, S S G BN

Mot grouped Grouped

Pos 1 Pos 5 *——

Pos 2
Pos 3
Pos 4

- - — - ¥ . - || ¥4
Dferatlon Groups F - n m. * a=

Mot grouped Grouped
Pos 1 ‘ Pos 5

Pos 2 Pos 4 ‘___

Pos 3

You can move the rest of the positions to the right side in the same manner.

Grouped

Pos 5
Pos 4
Pos 1
Pos 3
Pos 2

The result of sorting the positions is as follows:
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BEFORE AFTER

The tree list also displays the new change:

Now when toolpaths are created, the order is respected.

NOTE: You can also move the positions manually up and down the list by:
1. holding the ALT-key down
2. highlighting a position to move

3. using the up and down arrow key to move the position to the new location!

OPTIONZ2: SORTING POSITIONS USING AXIS SORTING METHODS

ProDrill offers different sorting methods for forms and positions found on different planes.

Along Axis and About Axis are two very powerful sorting tools available. For this part, we see that
the positions can be sorted about the Y axis in a clockwise or counterclockwise direction.

Edit Position name

Sort Positions by

Manual sort
|l For Sort graphically by lines

MName
By Diameter
along Axis

Move selected Positions 4
Drilling direction 4
Collision state for all selected Positions 4

Reverse Positions z 4
@ Select a position as start
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The positions are sorted about the Y axis in a counter clockwise direction and the result is as follows:

Before:

Quick Start Guide

You are now ready to machine these forms in the order sorted.

You can also sort positions on the same plane using this method or the manual sort method.

SPLIT FORMS TO BE DRILLED FROM OPPOSITE PLANES

ProDrill V5 allows you to split the forms to be machined from opposite sides from the Forms View
dialog itself.

Before doing this, visit the Settings tabs and ensure the Setting for splitting forms of this nature is
disabled:

B =mall X

-] Only selected
-] Drilling side Se

-] Use fix Spot-D

ProDrill Settings
Levels Manage
[ shared Data M

Colors
Analyze geometr
Views creation
Forms Recogn

- Safety zone at
Apply Automatic pr
[#] Tool selection

Ream/Boring T
Maximum Dept
Apply V4 process
Create Toolpath

Cycles
Reports

[ | split forms
Gap distance

Split form when the distance is greater than | 2-00 | times the Form Diameter,

If the geometry drill depth exceeds the defined maximum drill depth:

[C] pivide the drilling | 50.00 | % of total depth from the primary side.

W SW
| | |

[ Automatically split Forms that need to be machined from both sides

o
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Re-process the part by clicking on Reset Forms and Analyze Geometry. Click on Form 5. The
following form is displayed in the dialog.

#® | Forms'
Tools Library | mill_mm.tooldb Change ’ Analyze geometry ] ’ s
Forms Library | Default -] Form 5

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

RIGHT SIDE

[ View ] [ viewcomb. | [  seeonly |

‘ Viewing: All (5 forms)

B O pEErLS I
L‘ Form 1
L‘ Form 2
L‘ Form 3
|l Form 4
B |l

The graphics highlights the form also. You can clearly see that the form has a large intermediate space
in between.

To split this form and machine it from opposite sides, you can click on the appropriate side that you
wish to move to the opposite side, right click and choose Move selected cylinders to opposite
side from the graphics display area.

Activate/Deactivate cylinder
Move selected cylinders to opposite side

Move selected cylinders te cloned Form
Create Form's shape for User Tool
Exit

(®)
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The form is now split into 2 and a new cloned form is created in the tree.

nEE®®0

L4 Pos 1
H Form 5 - Cloned opposite

Highlighting that form will display that section in the graphics area with the opposite side grayed.

e

Main side
Used values: Diam. range: 0.500 to 40.000 Predsion: 0.025 Form 5
Ll
[ View ] [ View Comb. ] [ See only 0.00% from RIGHT SIDE
Viewing: All (6 forms)
2 0
Form 1
Form 2
Form 3
Form 4
=] Form 5
¥ |Pos 1
H Form 5 - Cloned opposite
Opposite side
Used values: Diam. range: 0.500 to 40.000 Predision: 0.025 Form 5 - Cloned opposite
Ll
[ View ] [ View Comb. ] [ See only 0.00% from LEFT SIDE

Viewing: All (& forms)

Form 1
Form 2
Form 3
Form 4
Form 5

L Pos 1
H Form 5 - Cloned opposite

nEEsal

Note that the opposite side is now identified in the form name also. You can choose multiple
cylinders to move to one side or the other!

SETTING TAPPED AND REAMED FEATURES

You can assign forms to be tapped or reamed using ProDrill's Set Features option. When forms are
tagged in this manner, the drilling processes will automatically add a tapped or reamed toolpath
operation.
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SETTTING TAPPED FEATURES

Click on the Set Features icon. The following options are presented:

EI

& External file 3
_. Scan by Color/Diameters 3
o Reaming
5 Tapping
E Analyze
Edit »
ﬁ Delete selected
K Delete all
Flip side
= Undo Flip
E Exit
w2

Click on "Tapping". The cylinders found in the part are presented along with the dialog to select the
positions.

Current values | .

Tap: Mone
Internal diameter 0.00 £3.50%
Selectable cylinders: 35

Depth: 0.00

Filter

Select all

Select multiple

UnSelect

[ Select Tap |

[ Toggle See Al |

[ Analyze dynamic ]

Depth  0.00

[ pot | [ cancel |
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Click on the Filter option from the menu. The following dialog is displayed:

Color . select

Diameter

[ Level Select '
[ External 0.00 +- | 5.50 '
Internal  0.00 +- 3.50 ' i

We can isolate cylinders using different filtering techniques using this dialog. To isolate the forms as

shown to the right, click on 2l and click on the indicated cylinder. The filter dialog is now updated to
the value of the cylinder:

[ Level Select

Diameter

[ External 0.00 +- 550 |%
Internal  11.00 H 350 %

[ Cancel ]

The cylinders that match the filtering options are highlighted in the graphics area. The menu also
indicates the number of entities that match the filtered criteria. From the menu, click on "Select All".
All 4 positions are selected and highlighted:

Click on Do it. The following dialog is presented with the different tap form libraries available.
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-
Automatic Process Forms: Default (mm)

| [ [ curent| Tap | Reaming | created by Prooril |

|
K_Metric Tap L_whitworth Tap M_Gas Tap MNPT-DIMN2993-Tap

Select the "K_Metric Tap" library and choose the M12x1.75 form.

Local data

K_US Standard Tap

Automatic Process Col ion. P etris n indrica

Local Data
Mame D p Int. d Safety Tap  Process 5 K_Metric Tap
M1.6X0.35 1.8 0.350 1.25 1.05 1
M2x0.4 20 0.400 1.6 1.20 1
| M2,5¥0.45 2.5 0.450 2.05 1.35 1
M3x0.5 3.0 0.500 2.5 1.5 1
M3.5x0.6 3.5 0,600 2.9 18 1
M4x0.7 4.0 0,700 3.3 21 1
M5X0.8 5.0 0.800 4.2 2.4 1
M&X1.0 6.0 1.000 5.0 3.0 1
M3X1.25 8.0 1.250 6.8 3.75 1
M10X1.5 10.0 1,500 3.16 4.5 1
M10x1.25 10.0 1.250 8.75 4,75 1 [ L e — ]
M11x1.5 11.0 1.500 9.5 4.5 1
Current process

Click on OK to accept the selection. The 4 cylinders are marked for tapping. The forms are identified by
270 degree red arcs created around the cylinder.

RALY

Now the forms can be processed using the Forms View Manager.
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SETTTING REAMED FEATURES

Reaming tolerances can be set in the same manner as the tapped forms. From the Set Features menu,
click on Reaming. We can choose to set the forms as H7 tolerances. Choose the H7 from the drop
down list as shown:

Reaming Features g Reaming Features g

I I

Current values Current values

Selectable cylinders: 35 Selectable cylinders: 35

Depth: 0.00 Depth: 0.00

Filter Filter

Select all Select all

Select multiple Select multiple

[
[
l
l

UnSelect UnSelect

Reaming Tolerance Reaming Tolerance

+0.021-0

Toggle See all

Analyze dynamic

Depth 0,00 Depth 0,00

pott | [ cancel | poit | | Cancel |

We will set the lower cylinders of 2 counter bored forms as H7 reamed holes. Click on the following
cylinders. They will be highlighted as shown:
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Click on Do it to set the forms as reamed forms. The reamed cylinders are identified by 360 degree
yellow arcs at the top of the corresponding cylinder that needs to be reamed. The characters H7 are
also written on top of the cylinder.

e ¢

®

C

You are now ready to process the part that was identified for reaming and tapping.

Launch the Forms View Manager. Click on Reset Forms to remove the previous work that was done
on the part. The tree is now clean.

Tools Library | mill_mm.tooldb Change I Analyze geometry H T T

Forms Library ’Defauh v] ‘ Form 5 - Cloned opposite
| Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

Reprocess the part by clicking on "Analyze Geometry". The forms are analyzed again and ProDrill
now identifies the tapped and reamed forms and displays them with graphical identifiers.

The tapped forms (Form 4) are grouped and displayed as follows:

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025 | Form 4
o
[ View ] [ View Comb. ] [ See only ] | 0.00® from TOP
| Viewing: All (6 forms)
= O Default
Form 1
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Upon placing the cursor above the tapped cylinder, the following information is displayed:

0.002 from TOP

Cylinder: 2

Diam. 11.000
Length 18,500
Total depth 20,000
M12X1.75

Apply processes to them by right clicking and choosing "Apply from Library"

Since there is no process in the library, the user is prompted to create an automatic process:

Some Drilling processes were not found in the Library for the selected
form/s.

Please select [Yes] to apply Automatic process
or [Me] to ext and then create the process manually and store to
Library for future use.

Yes ][ No

Click on Yes from the above dialog. The following processes are applied and the form name and
description are also updated:

Used values: Diam. range: 0.500 to 40.000 Predsion: 0.025 M12%1.75
K_Metric Tap
o
[ View ] [ View Comb. ] [ See only REPFrmIEe
| Viewing: Al (6 forms)
= £ Default

Form 1

r Form 2

F- Form 3

2 [ m12x1.75

-

Centering Drill/Counterbore @16,000 depth=
Drilling Peck @10, 200 depth=20. 14 Pre-tapp
Counter Sink Drill {Counterbore g16.000 depr
Tapping RH M12X1.75 depth=18.94

RRRRE| "
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A safety depth for the tapping cycle is automatically applied from the tap library. Notice the drilling
depth is calculated to 20.14 mm and the tapping depth to a lower value.

-

Centering Dril/Counterbore g15.000 depth=
Driling Peck 10200 depth20- 19]re-tapp
Counter Sink Drill {Counterbore @16.000 dep
Tapping RH M12X1.75 depth=Ji5.99]

RRERR -

Upon doing a graphical tool use (by clicking on the different drill cycles), you notice the above - the tap
tool stops at a safety distance.

If you notice this analysis, there are 6 forms.

If you click on Form 1, you will notice the 2 reamed forms identified with yellow lines along the
cylinder marked to be reamed. The corresponding cylinders are also highlighted.

‘ Used values: Diam. range: 0.500 to 40.000 Predsion: 0.025 ‘ Form 1

[ View ] [ View Comb. ] [ See only ] | 0.00° from TOP

Viewing: All {6 forms)

=l =il Default
= P— Form 1
JF |Pos 1
J¥ |Pos 2

= L‘ Form 2

Ll Fos 1

Form 3 ﬁ
M12%1.75
Form 5

P— Form &

If you click on Form 2, it is the same counter bored form with the exception that it wasn't marked for
reaming.

BHBEBEE

Used values: Diam. range: 0.500 to 40.000 Predsion: 0.025 Form 2
0
[ View ] [ View Comb, ] [ See only BT
Viewing: All {6 forms)
= &

= Form 1
L Pos 1
L Pos 2

= L‘ Form 2
PR Pos 1

Form 3

M12X1.75

Form 5
r Form &

HEEEHE

S_ &
i
ﬁie
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Add drilling processes by " Apply Library (if it fails do Automatic)" to "Form 1". A ream cycle is
added automatically to the process.

Used values: Diam. range: 0.500 to 40.000 Precdision: 0,025 Form 1

Wiew ] [ View Comb. ] [ See orlly ] | 0.00% from TOP

Viewing: All (& forms)

B
**+14u6

=
f¥ |Pos 1
¥ |Pos 2
=2 L‘ Faorm 2
Ll Pos 1
Form 3
| M12x1.75
r Form 3
r Form &

BHEEBE

#
i

1

-

Centering Drill/Counterbore @16.000 depthi=
Drilling Peck g9. 750 depth=20. 32 Pre-reamir
Driling Peck g14.000 depth=4.80

Cirde miling @14.000 depth=6.00 @7.000
Reaming Bore #1 (feed-out) @10.000 depth

RERRR

Safety clearance depth is also added to the ream cycle from the A_Drill table.

CREATING MULTIPLE PROCESSES, EDITING AND STORING TO LIBRARY

Reload PART_4.MCAM. This will clear any reamed or tapped features added.

Analyze the part again by clicking on the Forms View Manager icon. We will nhow create multiple
processes for the 3 counter bored holes.

Apply "Automatic Processes" to the counter bored forms.

[ View | [ viewcomb. | [  seeony |

| Viewing: All (5 forms)

1

HEEEED
AAAAN

= ult |

Eownn 4 i 44 G000

Edit Form name

Sort Forms by
Manual sort

Move selected Forms (with all positions)

Process for selected Forms 4 Apply from Library
Pre-milling over inclined surfaces + Apply from Library (If it fails do A

Tools sequence View Apply Automatic

Toolpath for selected Forms
Delete selected Forms (only forms without positions)

Select
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The following processes are applied to the 3 positions.

Viewing: All (5 forms)

2 0
= %1 4%6

[~ IPos 1
i~ lPos 2
/i~ |Pos 3

Form 2
r Form 3
r Form 4
r Form 5

*14 -

@i Centering Dril /Counterbeore @16,000 depth=
] Driling Peck @10.000 depth=20.32

W71 Driling Peck @14.000 depth=4.80

#j Circde miling g14.000 depth=5.00 @7.000

Lets apply a different process to Position 2 (Pos 2). In order to apply a separate process, lets create a
cloned form for Pos 2.

=M=l Default
=R ]+ 14x6
A Pos 1
1 Edit Position name
H A_Dr Sort Positions by
For B E3 Default
Manual sort
[ For ) ) B | =146
[ For Sort graphically by lines T pos 1
I Move selected Positions I Into cloned Form il 7oz 3
= L- **14x6 - Cloned
Drilling direction 4 Into Form: 4 L Pos 2

Now that it is separate, we can start creating multiple processes to machine similar forms.

Before creating a new process using the existing one, let us first store the newly added process to the
V5 Library.

To store this to the library, right click from the Process dialog and choose "Store Process to Library".

g ounterbore @16.000 depth
Drilling Peck @10.000 depth=20.32
Drilling Peck @14.000 depth=4.80
Circle miling @14.000 depth=6.00 @7.000

Append Operation
Backplot Process

Process is OK

Mew Process
Copy Process

Paste Process

Delete Process B

C | Save Process to Library
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The process is now stored to the V5 library under the form name **14x6 and the process name as
"*14", Next time you process a similar part, when you choose "Apply from Library", the process is
applied from the V5 Library.

To make a copy of the same process and store under a new name, right click and select "Copy
Process".

(=] ==l Default

= [

HEEE

*14 -

Centering Drill /Counterbore @16.000 depth

Driling Peck g10.000 depth=20,32
Crilling Peck 14,000 depth=4.80
Cirde miling @14.000 depth=6.00 @7.000

RERR

Append Operation
Backplot Process

Process is OK

Mew Process

Copy Process

Once you have made the copy, right click again and choose "Paste Process". The following warning
message is displayed indicating that you are attempting to paste a similar process and automatically
recommends a hew process name.

b d

Centering Drill {Counterbore @16.000 depth

Drilling Peck 10,000 depth=20.32
Drilling Peck g14.000 depth=4.80
Cirdle milling @14.000 depth=6.00 @7.000

RRRR &

Attention .

A process with the same name of the dipboard process:
Backplot Process =

exists in the current form,

Append Operation

Process is OK

Do you want to Overwrite or keep the existing process ?

Mew Process
The Ke tion adds the di d ith th -
e s e Keep option adds %oép;b_isird; process wi & name
d=
Delete Process
E: . [ QOwerwrite ] [ Keep ] [ Da nothing ]
= Save Process to Library

Click on "Keep" to make a copy. The process is now copied and named as "Copy-*14".

Copy-+14 -

@ Centering Drill /Counterbore @16.000 depth=
@] Driling Peck g10.000 depth=20.32

@] Driling Peck §14.000 depth=4.80

& Circle miling 814,000 depth=6.00 @7.000

Let us now change the process for the circle milling operation to a drilling operation with an end mill.
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Right click on the "Circle milling" operation and select "Edit Operation". The following dialog is
presented:

Cperaticn

Operation type  Circle mill operation

Drilling cyde | Drill {Counterbore

Tool
Get Tools Filter

[ Mew ][ From MCX / ProDrill ][ From Library
| 7. FLAT ENDMILL

Initial Z
Copy-*14 - Bottom Z
Wi Centering Dril/Counterbore @18,000 depth= @ Bottom |1 % Offset:
# Driling Peck 910,000 depth=20,32 ) Fixed value from initial 2 -D.UDD 0.000
@ Oriling Peck 914,000 depth=4.80 -
(4l Circle milling 914.000 depth=5.00 §7.000 TSz R
Edit Operation ’ Cirdle Mill Settings ]
Insert operation 4
o |

Backplot Operation

Pull down on the "Operation Type" and choose Drilling operation.

Operation type | &

Driling cyde

Cirde mill operation
Contour operation

. Helix bore
Get Tools Filter Thread mill
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The dialog changes to the appropriate settings. The only other change that needs to be made is to the
tool. The current tool selected from the library is the 7mm end mill (tool to perform circle milling
operation.

Operation

Operation type

Drilling cyde  Dirill {Counterbore

Tool
Get Tools Filter

| cylinder  |[1,Diam: 14000 Enp_MILL

[ Mew ] ’ From MCX f ProDrill ] ’ From Library
|

7. FLAT EMDMILL
Initial Z
Top of cylinder |1 % Offset: 0.000
Bottom Z
© st F rome
) Fixed value from initial Z | 0.000 0.000

() Until hole's walls

I N

To select a tool from the tool library, click on the "From Library" button. Choose a 14mm flat end
mill tool.

— —

Tool Selection - CUsershPublic\Documentshshared meamxMILLYTOO i <
E P ———————————_————.
I C:Wsers\Public\Doc. .. \MILL_MM. tools-&

# Tool Mame Dia. Cor.rad. Length #Flutes Type Rad. Type *
5 152 14, BULL EMDMILL 3, R... 1... 3.0 50.0 4 En... Corner

5 153 14, BULL EMDMILL 4, R... 1... 4.0 50.0 4 En... Corner

@ 14, FLAT ENDMILL i... 4 =

5 248 14, BALL ENDMILL 1.. 7.0 50.0 4 En... Full

5 531 14.00-2. TAP RH 1.. 0.0 50.0 1 Ta... Mone
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Now that the right tool has been selected, the dialog is now set for drilling with an end mill.

9

Operation type Driling operation
Driling cyde  Dril /Counterbore

Tool
Get Tools Filter
Type:

Cylinder | 1, Diam: 14,000 EMD_MILL

[ Mew ] ’ From MCX f ProDirill ] [ From Library
|

14, FLAT ENDMILL
Initial Z
Top of cylinder |1 £ Offset: 0.000

Bottom Z

® s [ofomie JF o

) Fixed value from initial Z | 0.000 0.000

() Until hole's walls

Click on OK to close the dialog. The following is the result for the list of operations. Note that the
process name "Copy-*14" now has a drilling cycle instead of an end milling cycle.

Copy-*14 -

# Centering Dril/Counterbore g16.000 depth=
#j Driling Peck @10.000 depth=20.32

#j Driling Peck @14.000 depth=4.80

# End Miling 27,000 depth=5.00

The drop down menu displays the 2 processes available.

[Copy-*14] [~]
14

If you select Form 1, you will notice that the Circle milling operation is still listed.

You have now split the form by cloning one of the positions, created a copy of a process, edited it and
applied a different process to the same form type.
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V5 LIBRARY

To review the processes stored to the library, click on the Forms Manager icon.

The Library Manager dialog is opened. The forms are listed here according to the View options settings.
Here they are grouped by number of cylinders and forms. If you have stored more forms or processes
to the library, they are listed here.

You can now edit, review or create new forms from this dialog.

Current Forms Library

Basic drilling, Tap and

Automatic Process Configuration
Reaming tables 2

V4 Library Forms
Local Data

|Viewoption5| | Edit Form || MNew Form || DrawForm|

1 cyls Forms

#1 Chamfer
# 2 cyls Forms

# A_Drill_10

@ CBORE_14

3 cyls Forms

4 cyls Forms

6 cyls Forms

7 oyls Forms

11 cyls Forms

14 cyls Forms

Click on the form C_BORE14.
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You will see the form shape displayed and all the options to manipulate it.

Current Forms Library

Basic drilling, Tap and

Automatic Process Configuration
Reaming tables <

V4 Library Forms
Local Data

| View options | | Edit Form | | New Form | | Draw Form | Used 6 times. Last time: June 28 2015 21:13

1 cyls Forms
# Chamfer
2 oyls Forms
@ A_Drill_10
@
3 cyls Forms
4 cyls Forms
6 cyls Forms
7 oyls Forms
11 cyls Forms
14 cyls Forms

Process: CB_CIRCMILL W Sort

Used 6 times. Last time: June 28 2015 21:13

#  Centering Drill/ Counterbore @16.000 depth[Fix]=
#  Drilling peck drill 10.000 depth=20.31

# Drilling peck drill 914.000 depth=4.80

# Circle milling ¢14.000 depth=6.00 g7.000

You can right click on any of the operations and edit them using the following options if desired:

Used 6 times. Last time: June 28 2015 21:13

[Ca} I
#& Drilling Edit Operation A
& Drilling i
Insert operation 4
# Circle pe E
Delete Operation Rename
Backplot Process
< >
Cancel
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If you click on the Edit Form button from the top:

Forms Library Manager

' Current Forms Library Basic drilling, Tap and [
Default W | Reaming tables

V4 Library Forms
Local Data

|View options Edit Form ‘ | New Form ‘ ‘ Draw Form | Used 6 times. Last time:

You can edit either any of the form’s cylinders, modify the size, length, etc. and add additional
cylinders if needed. You can also set any of the cylinders aa reamed or tapped holes.

Current Forms Library Basic drilling, Tap and |
|Defauﬂ v | Reaming tables

Automatic Process Configuration |

V4 Library Forms
Local Data

Used 6 times. Last time: June 28 2015 21:13

Edit Form

Name: | CBORE_14
Append
cylinder T
Current cylinder: ylinder
Insert cylinder
Cylinder class: Cylinder
Upper diameter | 14.000 || = previous |
erg
Lower diameter | 14.000 || = MNext | | = Upper |

ﬁ a ﬁ E Process: | CB_CIRCMILL Sort

Used 6 times, Last time: June 28 2015 21:13

WV A

Features Centering Drill/Counterbore 16.000 depth[Fix]=
I Drilling peck drill 910.000 depth=20.31 Process
Drilling peck drill 314.000 depth=4.80
i illi - New
| Tap | | Reaming | | o | Circle milling 814.000 depth=6.00 37.000

Rename

core

If any changes are made, the library is automatically updated and a message is displayed that the
form was updated.

You can also create new forms from this dialog and draw the forms as surfaces or Solids.
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APPLYING PROCESSES FROM THE LIBRARY

Quick Start Guide

Now that you have stored some processes to the V5 Library, let us apply these processes to the part

again.

Launch the Forms View Manager and remove the processes from both the forms.

= 3 Default |

= [

m

Edit Form name
Sort Forms by

Tools sequence View
Toolpath for selected Forms
Delete selected Forms (only forms without positions)

Select

= Manual sort
= Move selected Forms (with all positions)
|l
|l I Process for selected Forms Apply from Library
| Pre-milling over inclined surfaces Apply from Library (If it fails do ¢

Apply Automatic
Check tool collisions
Only perform reaming on indicat

Remaove from Forms |

Store to Library

Click on "Apply from Library" for both the counter bored forms. You will see that the processes are
applied from the library and the icon is orange for the form folder. The name of the process is the

same for both processes.

E 3 Default
O |l =146
Fos1
Fos 3
Edit Form name
|l 7 Sort Forms by
Manual sort

k

BEEBEE
n

|l F Move selected Forms (with all positions)

Process for selected Forms

Apply from Library

Apply from Library (If it fails
Apply Automatic

Pre-milling over inclined surfaces

T .
Teols sequence View

If you review the process list, the process is also the same for both forms.

=4 -

Centering Drill/Counterbore @16.000 depth-
Driling Peck @10,000 depth=20.32

Criling Peck @14.000 depth=4.80

Cirde milling @14.000 depth=6.00 @7.000

RRR®
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You can click on the drop down box and choose the other process available. Choose the CB_ENDMILL
for the second form.

= | ceore_14
L Pos 1
Ll Pos 3
=M™ | cBORE_14
JT" | Pos 2

Form 2
Form 3
Form 4
Form 5

HEEEE

14 [~]

o =20.32
# Criling Peck 914.000 depth=4.80
@) Cirde miling §14.000 depth=5.00 g7.000

The above exercise shows how easily you can define and use multiple processes to be used with a
similar form type.

Note that the following Setting controls how Library forms are applied to new forms identified.

r —
Parameters (mim)

Apply V4 process

Process/Form identification method from the Library
L ...... Probil Settings Common Size Ranges
I Levels Manager
. h%%ww For Diameters: = 0.100
o Maximum Depth of the dril For Lengths: = 0.500

i Length of the | l: £ 2,
= - Create Toolpath engen of the lower cy 2:500
e CylES Chamfer size: + 0.500

Setting a large value for the length of the lower cylinder can allow for most forms of similar types but
varying minor diameter length to use the same process. If the value is small, ProDrill will prompt you
with processes that match the form identified!

SPLIT CHAMFERS ON OPPOSITE PLANES AND MACHINE

Load the part: SPLIT_CHAMFERS_ON_OPPOSITE_PLANES.MCAM. The part has drill forms that
have chamfers on opposite planes.
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Attempting to machine these forms without easily splitting one of the chamfers to the opposite plane
can be a time consuming task. ProDrill offers some intelligent strategies to machine such forms.

Process the part by launching the Forms View Manager. The forms are identified with chamfers on
both ends.

‘ Used values: Diam. range: 0.500 to 40.000 Precision: 0.025 Farm 1

[ vew ) [ vewcomh. ][ Seeony ] 0-00° from TOP

Viewing: All {1 forms)

[= el Default
F. Form 1|

If you attempt to apply processes to this form, you are warned that these forms need to be split prior
to applying a process.

E’Furms\ﬁewManager__ - ‘ @ P |
Tools Library | mill_mm.tooldb Change [ Analyze geometry ] [ g ]

Forms Library l[)efauﬂ v] ‘ Form 1

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

[ View ] [ viewcomb. | [ seeony

| Viewing: All (1 forms)

=2 & pEel
e=m Form 1

r
Attention

These Form(s) need to be machined from both sides:
Form 1

Please move the needed cylinders (by right clicking on the cylinder) to:
the opposite side OR
deactivate the cylinder

before applying processes.
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SPLITTING THE CHAMFERS TO OPPOSITE SIDE

In order to machine this properly, we will need to apply the proper drilling processes from one side and
then apply the chamfering process from the other side. To facilitate this process, you can highlight the
bottom chamfer, right click and choose Move selected cylinders to opposite side.

- S I

[ Analyze geometry H Reset Forms I

Form 1

TOP

Cylinder: 3
Major @ 10.000
Minor @ 14.000

Side angle -45.000
Length 2.000
Total depth 80.000

Activate/Deactivate cylinder
I Move selected cylinders to opposite side I
Move selected cylinders to cloned Form

Create Form's shape for User Tool
Exit

@

All the chamfers from the form are now moved to the opposite side. Note that ProDrill will not modify
the actual geometry of the part in the process.

TOP SIDE
|8 Forms View Manager @u

- -

Tools Library | mill_mm.tooldb Change l Analyze geometry ][ Reset Forms ]
Forms Library [Defaun V] | Form 1

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025
TOP

[ View ] [ View Comb. ] [ See only ]

‘ Viewing: All (2 forms)

= 0O Default
|l Form 1
|l Form 1 - Cloned opposite

Page | 58



Mastercam ProDrill V5 Quick Start Guide

BOTTOM SIDE

El Forms View Manager - l&g
I ToolsLibrary | mill_mm.tooldd Change I A I [ Reset Forms I
Forms Library [Defaull - ]

Form 1 - Cloned opposite

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

BOTTOM

[ view ] [ wviewcomb. | [ seeony |

‘ Viewing: All (2 forms)

= Default|
Form 1

Form 1 - Cloned opposite

mml
Lk

APPLYING PROCESSES AND STORING TO LIBRARY

Now that the forms are split, you can apply drilling processes to them. Highlight Form 1 and click on
"Apply Automatic"

|# | Forms View Manager

B o

Tools Library | mill_mm.tooldb Change I Analyze geometry ]I s ]
Forms Library [Defaull

v] ‘ Form 1 - Cloned opposite
Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

‘ BOTTOM

[ View ] [ viewcomb. | [ seeony |
| Viewing: All (2 forms)

=]

£

fault
Form 1

=
Form 1 - Cloned opposite
[

mm 0
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The following drilling processes are applied to Form 1. Upon simulating by selecting the drilling
operation, you will notice that the drill depth is set to 78mm.

Form 1 10
A_Dill
0.00% from TOP 0.00° from TOP

UpTal3 - UpTo13 -
@ Centering Drill/Counterbore 316,000 depth= @ Centering Drill /Counterbore g15.000 depth=
& Driling Peck g10,000 depth=78.00 [~} Driling Peck 910,000 depth=78.00

#  Counter Sink Drill{Counterbore @16.000 dep' @1 Counter Sink DrillCounterbore g16.000 dep

The depth is not sufficient to drill through the part if we are only going to apply the counter sink
operation to the bottom side. We need to add an additional depth of 2 or 3mm to the process. Right
click on the drilling operation and choose Edit Operation. For the Bottom Z depth, add a value of -
2mm to the offset value.

Operation

Operation type  Driling operation

Driling cyde Peck

Get Tools Filter

Type:
[ cyinder ][ 2,Dlam: 10,000 DRIL
[ New | [ Frommex/proprl | [ FromLibrary
| ** 10.00 x 88.00 DRILL HSS

Initial Z

=
“ Bottom Z

+ Offset; 0.000

© onton (oo )
UpTol3 - () Fixed value from initial Z
] Centering DrilljCounterbore p16,000 depth= © Until hole's walls
(T Edit Operaticn ]
] o ]
Insert operation » I
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Click on OK. The resulting depth is now 80mm instead of 78mm. You will also note that the tool drills
through the part.

A_Drill
| 0.00° from TOP

| 10

UpTo13 -

# Centering Drill /Counterbore @16.000 depth=
Drilling Peck @10.000 depth=80.00
W Counter Sink Crill/Counterbore @16,000 dep:

Now that you have customized the process, store the process to the Library by right clicking and
choosing "Store Process to Library".

UpTol3 -

#” Centering Drill{Counterbore g16.000 depth=

Drilling Peck @10.000 depth=80.00
#* Counter Sink Drill {Counterbore g16.000 dep!

Append Operation
Backplot Process

Process is OK

Mew Process
Copy Process
Paste Process

E I: Delete Process
E | Save Process to Library |

Now select Form 2 from the tree and apply a process by selecting "Apply Automatic".

A_Drill_10

I [rocm 1 tdiam 1.4 000 _Clanad annacita

Edit Form name

=)

Sort Forms by 4

Manual sort

Move selected Forms (with all positions) 4

Process for selected Forms 4 Apply from Library
Pre-milling over inclined surfaces 4 Apply from Library (If it fails d

Tools sequence View

Apply Automatic
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A new process is now added to the form. Note that in this case, all 3 drilling operations are added. To
machine the chamfer, we only need a counter sink operation.

1 -

# Centering Drill/ Counterbore 13.000 depth[F
#  Drilling peck drill 10.000 depth=2.00
.4l Contouring §10.000 depth=2.00 @5.000

Delete the last 2 processes for peck drilling and contouring.

Copy-UpTol3 -

@ Drillina Dad- 610 000 daoth—80 00
Wl Cc Edit Operation

Insert operation k

Backplot Operation

Delete Operation

The result of modifying the process is only a counter sink operation to machine the chamfer on the
opposite plane. Modify the operation as shown to machine the chamfer. Change the tool type, select a
tool from library and change the depth setting to “Until hole’s walls”.

-

~
QOperation m
Operation type Drilling operation -
Drilling cycle Drill/Counterbore -
Tool

Get Tools Filter

cylinder | 1, Dlam: 14.000 ICS]NK v I

[ New H From MCX / ProDrill II From Library I

| I 24. CSINK 90 DEGREE I

Tnitial Z

Top of cylinder 1 + Offset: 0.000

Bottom Z
() Bottom | of cylinder |r + Offset:

() Fixed value from initial z | -3.000 0.000
I@'Uﬂt\\ hole's walls I

_ -

| #1 Counter Sink Drill/ Counterbore @24.000 depi

Now, store this new form to the library.
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Close the Forms View Manager dialog.

MODIFYING PROCESS NAMES AND FORMS NAME IN LIBRARY

Open the Forms Library Manager dialog. Click on the **10X90 form.
Forms Library Manager &u [

Current Forms Library Basic drilling, Tap and ’ Automatic Process Configuration ]
[Defauﬂ - ] Reaming tables

V4 Library Forms

] m Used 0 times. Last time: Never

@ A_prill_10
#] CBORE_14

Process: |1 ~|[_sort

Used 0 times. Last time: Never
#i  Counter Sink Drill/Counterbore 924.000 depth=7

Rename

process
Delete

process

Let us rename the name of the form **10x90 to Chamfer. Right click on the **10x90 and select
Edit Form name. The name is highlighted for editing. Enter the new name.

W A Edit Form name

P CB -~ @ |Chamfer
Remove Form _______ & A_pril_10
Exit ‘. CBORE_14

Now that you have renamed the processes and the form name, close the dialog by clicking on OK. You
will be prompted to save the changes made to the library. Accept the changes by click on Yes.

Attention
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REAPPLYING PROCESSES FROM LIBRARY

Now that we have edited the names, launch the Forms View Manager and remove the processes
from the 2 forms.

[ View | [ viewcomb. | [ seeonly ]

| Viewing: All (2 forms)

=] |
J .
Edit Form name

Sort Forms by

Manual sort

Move selected Forms (with all positions)

Process for selected Forms 4 Apply from Library

Pre-milling over inclined surfaces 4 Apply from Library (If it fails do Autor

Tools sequence View Apply Automatic

Toolpath for selected Forms 4 | st colllsmn_s o |
Only perform reaming on indicated si

Delete selected Forms (only forms without positions) Remove from Forms

Select 3 Store to Library

Now we can apply the library processes to both the forms. Highlight both forms and click on "Apply
from Library".

[ View ] [ View Comb. ] [ See only ]

| Viewing: All (2 forms)

2 0O pEED |
| T
1 Edit Form name
Sort Forms by
Manual sort

Move selected Forms (with all positions)

Process for selected Forms Apply from Libra
Pre-milling over inclined surfaces 4 Apply from Library (If it fails c
Tools sequence View Apply Automatic

The process names are now added as in the library and the same processes are added to both the
forms.

‘ Top

[ View ] [ viewcomb. | [ seeony |

| Viewing: All (2 forms)

=l Default
™ |A_prill_10
| chamfer

P06 -

#1 Centering Drill/Counterbore g16.000 depth[F
#  Drilling peck drill 910.000 depth=79.99
@ Counter Sink Drill/Counterbore g16.000 depl
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The second form that only has the chamfer has the Chamfer form applied with one operation.

‘ ‘ BOTTOM

[ View | [ viewcomb. | [  seeonly |

| Viewing: All (2 forms)

&
| A_prill_10
=] chamfer]

1 -

| ®1 Counter Sink Drill/Counterbore @24.000 dep1|

We have easily created new processes, copied them, renamed them and reapplied them for these
forms.

CREATING TOOLPATHS AND GROUPING BY VIEWS

To machine these forms, we can right click and create toolpaths for them. Click on Default to select
both forms, right click and create toolpaths.

= 0O pEE ]
Edit Group name
Sort Groups by 4
Manual sort
Divide / Join inte Groups 3

Set Tplane origin
Remove selected Groups (only empty)

Process for selected Groups 4

Teools sequence View

| Toolpath for selected Groups | 2 | Create Toolpath/'s |

Create Drill5ax Toolpath

Select 3

You will notice that the 2 drilling operations are done together. We do not want the counter sink
operation (2nd operation) to be drilled for the bottom plane right after the centering for the top plane.

Toolpaths v ax
xS EnS 7 | @
. .

EEE Machine Group-1
--_|]_|_ Properties - Mill Default MM
22 Toolpath Group-1

[=-2% Default
-- 1 - Drill{Counterbore - [WCS: TOP] - [Tplane: TOF] - A_Drill_10 Centering Dirill/Counterbore @16.000 depth [Fix]=3.00
[+-Ag] 2 - Drill/Counterbare - [WCS: TOF] - [Tplane: BOTTOM] - Chamfer Counter Sink Drill/Counterbore 24,000 depth=7.00
-- 3 - Peck Drill - [WCS: TCOF] - [Tplane: TOF] - &_Drill_10 Driling peck drill g10.000 depth=79.533
-- 4 - Drill{Counterbore - [WCS; TOF] - [Tplane: TOF] - A_Drill_10 Counter Sink Drill/Counterbore g16.000 depth=7.00
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To split the forms by the views they are identified on, we can split the group by views. Return to the
Forms View Manager, highlight the Default group, Remove Toolpaths for both forms.

Toolpath for selected Groups 2 Create Toolpath/s
Select 5 Create Drill5ax Toolpath
Fynand/Cnollanze 3 s TS L

Select the Default group, right click and select Divide by views.

[ View ] [ View Comb, ] [ See only ]
| Viewing: All (2 forms)

S ; '
[ Edit Group name
j Sort Groups by

Manual sort

Divide / Join inte Groups

Divide by Views

Set Tplane crigin Divide by Orthogonal Views + near

Remove selected Groups (only empty) Join into One Group

Process for selected Groups 3 Restart Default Group

The result is 2 new groups according to the construction plane that the forms are identified on:

[ View ] [ View Comb. ] E
| Viewing: All (2 forms)

# I Tor
= C1 BOTTOM

If you highlight the views, all the forms identified on the Top view are grouped together and all the
forms on the Bottom view together (in this case the chamfers).

Create the toolpaths now for both groups. You will notice the toolpaths are created according to the
planes.

2 e

Edit Group name

E ®H

Sort Groups by 4
Manual sort
Divide / Join into Groups 4

Set Tplane origin
Remove selected Groups (only empty)

Process for selected Groups 4
Tools sequence View

-

Toolpath for selected Groups Create Toolpath/s

Select R Create Drill5ax Toolpath
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- 1 - Drill{Counterbaore - [WCS: TOP] - [Tplane: BOTTOM] - Chamfer Counter Sink Dril{Counterbore g24.000 depth=7.00
&a TOP

-- 2 - DrillfCounterbore - [WCS: TOF] - [Tplane: TOF] - A_Drill_10 Centering Dril{Counterbore @16.000 depth[Fix] =3.00
-- 3 - Peck Drill - [(WCS: TOF] - [Tplane: TOF] - A_Drill_10 Driling peck drill 10.000 depth=79.95

-- 4 - Drill{Counterbore - [WCS: TOF] - [Tplane: TOF] - A_Drill_10 Counter Sink Drill{Counterbore @16.000 depth=7.00

This concludes the exercise.

SORTING FORMS GRAPHICALLY BY SKETCHING LINES

Using the same part as the previous exercise, you can sort the drilling direction for the forms.

You will see that the holes are not sorted in the optimal manner for drilling. The following is the drilling
direction.

If you want to use a better sorting method for such parts, use the following option found in the right
click option “Sort graphically by lines”.

‘ Viewing: All (2 forms)

Edit Position name

Sort Positions by 4
Manual sort

Sort graphically by lines

Move selected Positions 4
Drilling direction 4
Collision state for all selected Positions 4
Select 4
Expand/Collapse 4
Exit

(2)
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The following dialog is presented. You can now indicate the direction for starting and ending by clicking
on the appropriate points.

The messages indicate how to use the feature. There is a tolerance control for this feature as well.
Currently, none of the 20 points are sorted (as indicated by the message).

Sketch the path
Tafinish:  [Return] ar Dh-Click
To go back: [<x] (Backspace)

distance ta line: 7.00
Get further: [+]
Getcloser. []

Pasitions sorted: 0 of 20

Click on the 1st point as indicated, then click on the 2nd point as indicated. A yellow line is sketched
and all the points that are identified along that line are automatically highlighted with red points. The
point count indicates that 5 of 20 points are sorted.

Sketch the path
Tofinish:  [Return] or Dbl-Click
Togo back: [¢<x] (Backspace)

distance to line: 7.00
Getfurther: [+]
Getcloser: [-]

Fositions sorted: & of 20
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Now click on the 3rd point as indicated. The next set of points are selected. 11 of 20 points are
selected.

Sketch the path
Tofinish:  [Return] or Dhl-Click
Togo back: [<x] (Backspace)

distance to line: 7.00
Getfurther: [+]
Getcloser: []

Fositions sorted: 11 of 20

You can sort the rest of the points by clicking on the following 2 points.

Sketch the path
Tafinish:  [Return] or Dhl-Click
Togo back: [<x] (Backspace)

distance to line: 7.00
Getfurther: [+]
Getcloser: []

Fositions sored: 20 of 20

Click on Return or Double click to accept the sorting. The tree is now updated using the new sorting
method.
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With 5 clicks, you have sorted the drilling direction!

IMPORTING REAMED AND TAPPED FEATURES FROM A SOLIDWORKS FILE

Many Solid modeling systems allow the creation of drill forms with tapped and reamed hole details.
Importing these features into Mastercam via ProDrill is available for these systems.

There is a SOLIDWORKS partfile provided in the ProDrill examples folder along with the corresponding
feature data file generated from within SOLIDWORKS (using a Macro provided with the ProDrill
installation).

Import the SOLIDWORKS file PART100.SLDPRT using the Mastercam File, Converters, ParaSolids
import feature. Select the following file from the ProDrill _V5_Examples folder:

52

Organize = Mew folder

~

NE)
3 Mastercam X6 IE) Arrange by:  Folder
50 Favorites

Bl Desktop
4 Downloads

Mame

[ PART099_INCH.SLDPRT
¥ Part100.SLDPRT

=+ Solidworks_Colored_Features.Sl

. Dropbox

LE
"= Recent Places

- Libraries
@ Documents
Jﬁ Music
[=| Pictures
B videos
S T

File name: Partl00.SLDPRT ~ | SolidWorks Files (*.SLDPRT;"SL +|

| options | | Open |v | Cancel ]

This is a METRIC file. Import it as a Solid or surfaces. Edge curves are not essential for ProDrill.

The following should be the result of the import:
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In order to mark the reamed and tapped forms, there is a drill feature data file that was generated
using the Macro provided for SOLIDWORKS by ProDrill (review the Powerpoint presentation on using
the Macro and generating the output file). This file has an extension .SDT that is normally stored with
the same name and location as the SLDPRT file.

Click on Set Features and choose the following option:

i

y External file 4 Read external file
|
5 Scan by Color/Diameters + Settings

Select the PART100.SDT file from the same folder as the SLDPRT file.

Ko sl <« mox b ProDiill V4 Examples = Search ProDrill V4 Examples 0

Organize » MNew folder =+ 0 @
7t Favorites = Doc_uments library Arange by Folder ~
Bl Desktop ProDyill_V4_Examples
& Downloads Name - Dat
=] Recent Places
4] PART0S9_INCH.SDT 30-
— = | Partl00.50T 24-
w9 Libraries
@ Docurments
J’ Music
[E] Pictures
BE videos
i'& Homegroup
18 Computer sl al LU | ¢
File name: Part100.5DT ~ [ soliaworks, ProE (sDT) .50T) ~ |
[ Open |v] [ Cancel I

Select the file and click [ %= . The drilling data that contains the reamed and tapped hole
information is imported into Mastercam. All the holes that need to be reamed or tapped are marked
with the corresponding red or yellow arcs in the appropriate drill form locations!
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Clicking on Edit, Only Selected will allow you to determine the tap sizes, etc.

(EL

All equal

o External file
Scan by Celor/Diameters
G Reaming
= Tapping
|
l Analyze
Edit 4 Only selected

Delete selected

The following will be presented upon clicking on the following red arc:

(Z) Reaming Diameter |

K. Metric Tap

@ Tapping
| M16%2.0 Change...

Depth: 32.000

Within a few clicks you have identified all the drill forms that need to be reamed or tapped from an
imported file!

We can now process the file to see the result from within ProDrill.
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Click on Forms View Manager to process the part. All the tapped and reamed forms are readily
identified in the part!

Tools Library | mill_mm.tooldb Change I Analyze geometry ] I T ey
Forms Library | Default ~| Form 3

Used values: Diam. range: 0.500 to 40.000 Precision: 0.025

TOP

[ View | [ viewcomb. | [  seeonly |

| Viewing: All (14 forms)

[Default
‘ Form 1
‘ Form 2
™ lrorm 3]
|l Form 4
‘ Form 5
‘ Form &
‘ Form 7
‘ Form 8
. Form 9
‘ Form 10
‘ Form 11
‘ Form 12
‘ Form 13

-
‘ Form 14

FRPEEEEEEEEEEE D

IMPORTING COLORED FEATURES FROM A CATIA FILE

Importing reamed and tapped features that are assigned specific colors in external CAD systems such
as CATIA, SOLIDWORKS or any other CAD solution can now be configured and easily processed with
ProDrill.
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IF you have the Moldplus CATIA translator, then set the option for the CATIA V5 file to import as
surfaces or Solids and import the following file from the \ProDrill_V5\ ProDrill_Parts folder
CATIAV5S5_Colored_Features.CATPART. This is a sample file designed with color coded specifications
for one of the automobile manufacturers (BMW in this case).

Organize v New folder =~ 0 @
37 Favorites = Doc_uments library I e Fokde ~
B Desktop ProDrill_V4_Examples
.‘, Downloads Mame - Da
&l Recent Places
|| CATIAV5_Colored_Features.CATPart 02-

-l Libraries
@ Documents
J’ Music
[E=] Pictures

B videos

*& Homegroup

1M Computer (e[ T ] S

File name: CATIAVS_Colored_Features.CATPart - ’Catia V4 & V5 (*.CATPart;*.CAT v]

[ Open |v] ’ Cancel ]

The following file is imported as surface or Solid data.

If you do not have the Moldplus CATIA translator, the MCAM file is available for you in the
\ProDrill_V5_Parts\ folder called CATIAV5_Colored_Features.MCAM file. You can load this file if you
cannot import the CATPART file.

There are different cylinders marked with different colors for tapping and reaming. We have pre-
defined color settings tables to determine the tapped and reamed sizes.
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To set these features using ProDrill, click on the following:

External file b r
Scan by Color/Diameters 3 Scan by Color
Reaming Scan by Diameters

Settings

Tamminn

The colors are already assighed and mapped according to the RGB colors and corresponding
Mastercam colors. You can customize your own color settings and create new configurations as
needed.

Choose the BMW settings option.

-
Colored features setti ng‘ &Iﬂ

Current settings:

M - [ Save as ” Rename ][ Delete

Reaming/Bore

Mcam Calor Table to use for reaming Tool and Settings
253 Q_Reaming{Hs} -
E Q_Reaming{H7} -
237 E] Q_Reaming{H&} -
155 Q_Reaming{H11} -
1] Q_Reaming{+0.021 -0} -
1] Q_Reaming{+0.021 -0} -
Thread
Mcam color Table to use for thread Tool and Settings
14 [k Metric Tap -
0o [z] K_Metric Tap -
0 K_Metric Tap -

Set the length of the cylinder as Feature depth

Click on OK and then click on Scan by color.

E 3
External file »
Scan by Color/Diameters 4 Scan by Color
Reaming Scan by Diameters
Tanninn Settings
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The part is processed according to the colors and corresponding reamed tolerance and tap tables and
the forms automatically identified for reaming and tapping! In this case, H6, H7 and H8 reamed forms
are identified along with M6, M12 and M14 tapped forms.

You can analyze the features if needed. You will notice that all the tapped forms were designed with
the same color but ProDrill determines the tapped forms by scanning all the set colors with the internal
diameters of the assigned tap table.

When you execute this part, the tapped and reamed forms will be processed!

There is also a SOLIDWORKS part - Solidworks_Colored_Features.SLDPRT for testing with colored
reamed and tapped forms also in the same manner. For this part, you can choose the SOLIDWORKS
Color Settings configuration to process the part with.

PRODRILL SUPPORT

ProDrill support is normally provided through your local Mastercam reseller.

When sending files for support, please include the following files:

1.

> W N

Mastercam file of the geometry in question
ProDrill form library used to process the file (entire folder of the Forms library)
Mastercam tool library (.TOOLSDB) file used to process the file

Images of any issues that you would like to report

Thank you for purchasing ProDrill V5 for Mastercam!

Mastercam® is a product of CNC Software, LLC

SOLIDWORKS® is a product of Solidworks Corporation
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