LESSON 4

Drilling Holes

Lesson Goals

= Create a drill toolpath (including selecting a drill point, choosing tooling, and setting
machining values).

= Use tool tip compensation.
= View all toolpaths.

Exercise 1: Drilling Four Holes

In this exercise, you create a drill toolpath that drills all four holes of the part.

1 Choose Toolpaths, Drill Toolpath. The Drill
Point Selection dialog box opens.

acreen Ark Settings  Help

e | Toolpaths

¢+ | [E Contour Toolpath... =

|Q!E| Crill Toolpath, .. P |
I— Pocket Toolpath...

2 C(lick each of the center points of the four
holes of the part. Choose them in a
clockwise order from top left to bottom left
as shown in the numbered sequence below.
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3 Click OK. The Drill/Counterbore dialog box
opens.

4 Click the Select library tool button, select

the 10mm diameter drill, and click OK. Select library toal. .

[Mil_Mr.TOOLS

Murber  Tool Type  Diameter Tool Mame  Comerradivz Radiuz Tupe
18 Dl g.0000.. 8 DRILL  0.000000 mm None
19 Dl 90000... 9 DRILL  0.000000 mm Mone
10. DRILL (]

21 Dl 11.000... 0.000000 rarn Mot

11. DRILL
22 Dl 12000.. 12 DRILL  0.000000 rmm None
23 Dl 13.000.. 13 DRILL  0.000000 mm Mone
24 ol 14.000 14 DRILL  00A0A00 mm Mane

5 Enter the toolpath parameter values as
shown here.

Drill/Counterbore |z| |

Toolpath parameters i Simple drill - no peck | Simple dril custom parameters |

Mumber  Tool Type  Diameter  Tool Mame  Comerrac)  Tool name: | 10. DRILL
@ 20 Dl 10.000... 10, DRILL  0.000000 ¢ = T
Tool #: |20 20
® 120 Endwil3.. 50000.. 5 BULL. 1.000000f ¥| Len °”SE‘I
® 134 Endmila.. 10000.. 10.BUL.. 1.0000001 Head t |- Dia. offset

® 224 Endmil . 15000, 15 FLA. 0.000000¢
Todl dia: [10.0 Comerradus: 00

Spindle direction: ICW v
Feed rate 300 U Spindle speed 2000

Flunge rate Fietract late| |
[] Force tool change Flapid retract
Comment

& | #

Right-click for options

Select library toal... [ Toal filter

[]To batch 1 | Ba [ Planes... ] [EannedText...]

(% ][(2]
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6 Click the Simple drill - no peck tab and
enter the values as shown here.

DrillfCounterbore |z|

Toolpath parameters | Simple diill - no peck | Simple drill custom parameters

Cycle

| Crill/Counterbare v |

| [ Retract... ] |'|U-D
(@ &bsolte (O Incremental

[ Topofstock.. | !U.El | ‘:‘

(&) Absolute () Incremental i o

[ Depth... ] i-3D.D | A Dol

@ Absolate () Incremental Shift
[ Subprogram

Absolute Incremental

7 Click the Tip comp check box and button,
enter values as shown here, and click OK.

Drill tip compensation

Tool diameter

Breakthrough
arnount i |

Tip length

<>— Tip angle 180

vi1(%][(2]

TIP: The drill tip compensation tells Mastercam how far to drill past the final depth to break
through the stock. Enter a positive number only. Entering a negative value will result in the
drill retracting before the desired depth is reached.
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8 Click OK to generate the drill toolpath for
the four holes.

9 In the Toolpath Manager, make sure the
current drill toolpath is the only toolpath set
to display in the graphics window.

10 Right-click in the graphics window to bring
up the pop-up menu, and choose Isometric
Gview to view the part and toolpath in the
isometric view.

Your toolpath should look like this.

11 Right-click in the graphics window again to
bring up the pop-up menu, and choose Top
Gview.

12 In the Toolpath Manager, turn off the
toolpath display for all toolpaths.

13 Save your part.



LESSON 5

Backplotting Toolpaths

Backlpot is a Mastercam function that allows you to the see the path the tools take to cut the part.
This display lets you spot errors in the program before you machine the part.

Lesson Goals

= Backplot all toolpaths.
= Customize your backplot display.
= Verify all toolpaths.

Exercise 1: Backplotting All Toolpaths

In this exercise, you backplot all toolpath operations for this part.

Note: This lesson assumes that you have successfully completed Lessons 1 through 4 of the Basic
2D Machining tutorial and have saved the MCX file. If you have not, or if you think your
completed part file is incorrect, open the BASIC_2D_MACHINING_FINISH.MCX file provided
with this tutorial.

1 Ifnecessary, open Mastercam and your part
(see note above).

2 Inthe Toolpath Manager, click the Select all

. Uperations Manager
operations button. F L

Toolpaths | Solids | Art

e ik E6

£E fadh

select 4l operations =

= HH kachine Group-
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All four toolpath folders display a green

check mark as circled in the graphic here.

Make sure that all toolpaths are set to
display in the graphics window.

3 Right-click in the graphics window and
choose Isometric Gview from the menu.
The part will display as shown here.

Operations Manager
=

Toolpaths | solids | At |

w% hixSEpap 2 ?
MR vah £ X ¢

= E_E Machine Group-1
i-1ll Propeties - Generic Mill
Wpath Group-1
=877 1} Contour (20) - [WCS: TOP]-[Thl
o | Parameters
¥ #224-4415.00 ENDMILLT FLAT -
B Geometry - (1) chain(s)
= Toolpath - 659K - BASIC_20_M,
1= 2} Pocket (Standard) - PWCS: TOP]
o | Parameters
¥ #134-4410.00 ENDMILLS BULL -
B Geometry - (1) chain(s)
&= Toolpath - 721K -BASIC_2D_M,
-7 3R Pocket (Standard) - [WCS: TOF]
o] Parameters
¥ #120-#5.00 ENDMILL3 BULL -
B Geometry - (1) chain(s)
= Toolpath - 44.8K - BASIC_2D_M,
E m 48 Crill{Counterbore - PACS: TOP] -
; ¥| Parameters
¥ #20-m10.00 DRILL- 10. DRILL
] Geaometry - (4) Points
= Toolpath - 49K - BASIC_20_Ma
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4 In the Toolpath Manager, click the Backplot
selected operations button. The Backplot T
dialog box and Backplot VCR bar open. | Toolpaths | Soids | Art

PrATY ' I

= [::j v ‘|Backplu:ut selected operations

Uperations Manager

=l EE bachine Group-1
w-dll Properies - Generic Mil
228 Toolpath Group-1

5 In the Backplot dialog box, Select the
Display tool and Quick verify buttons.
These options will display a simulation of a
tool and shade the toolpath during
backplot.

TIP: To further customize your backplot display, choose other buttons on the Backplot
dialog box. For example, choose the Options button to open the Backplot Options dialog
box. This dialog box lets you set various backplot options such as tool display, holder
display, and tool motion colors.

6 Use the buttons and sliders on the Backplot
VCR bar to backplot the operations. The
Play button (shown to the right) begins the [E
backplotting action. Click the Help button
on the VCR bar for more information on
each of the controls.

13100 0 T 2 — (®)?]

=M

7 When finished, click OK on the Backplot
dialog box to exit the backplot function.

TIP: The backplot display is easily customizable. See the Mastercam Help for details on
each of the buttons, fields, and display options in the Backplot and the Backplot Options
dialog boxes.
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Exercise 2: Verifying All Toolpaths

In this exercise, you simulate (verify) the machining of the part from a stock model display.

1 In the Toolpath Manager, make sure all
. . . perations Manager |
operations are selected and click the Verify oAt Tooids ot | E"
selected operations button. The Verify : —

dialog box opens. wvk i = ﬁ Gl -2 ?

i [i] - - : 'u'erlfy selected operations

[=lal]

2 In the Verify dialog box, select the Machine
button. The part, stock, and toolpaths are @
simulated.

TIP: Use the buttons, fields, and controls in the Verify dialog box to customize and manage
the toolpath verification process. Click the Help button on the dialog box for details.

-

When the verification process is complete,
the part should look like this. Here it is
shown without the tool displayed.

3 When finished, click OK on the Verify dialog
box to exit the function.



LESSON 6

Posting Toolpaths

Lesson Goals
= Post all toolpaths to create NC files.

Exercise 1: Posting All Toolpath Operations

In this exercise, you post all toolpath operations for this part to an NC file, review/edit the code as
necessary, and save the NC file.

Note: This lesson assumes that you have successfully completed Lessons 1 through 4 of this Basic
2D Machining tutorial module and have saved the MCX file. If you have not, open the
BASIC_2D_MACHINING_FINISH.MCX file provided with this tutorial.

1 Ifnecessary, open Mastercam and your part
(see note above).

2 Inthe Toolpath Manager, click the Select all

. Uperations Manager
operations button. B g

Toolpaths | Solids | Art

e ik E6

£E fadh

select 4l operations =

= HH kachine Group-
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All four toolpath folders will display a green
check mark as circled in the graphic below.

Operations Manager
=

Toolpaths | Solids At |
v i SEPoah 2 2
A=l valh & X

2 Machine Group-1

I Froperties - Generic Mill

mlpath Group-1

18 Contour (209 - WCS: TOF] - [Tpl
) Parameters

¥ #224-115.00 ENDMILLT FLAT -
B Geometre- (1) chain(s)

&= Toolpath - 65.9K - BASIC_2D_M,
- 2l Pocket (Standard) - [WCS: TOP]
b | Parameters
¥ #134- w1000 EMOMILLE BULL -

B Geometry- (1) chain(s)
A= Toolpath - 72.1K - BASIC_2D_M,
E2r 3B Pocket (Standard) - [WCS: TOP]
) Parameters
¥ #120-M5.00 ENDMILL3 BULL -
Bl Geometry- (1) chain(s)
= Toolpath - 44.8K - BASIC_2D_M,
48 DrillyCounterbore - (WCS: TOF] -
| Faramatars
¥ #20-110.00 DRILL- 10. DRILL
Bl Geometry - (4) Points
= Toolpath - 4.9K - BASIC_2D_hA

3 In the Toolpath Manager, click the Post

selected operations button. The Post

processing dialog box opens.

Gl

Uperations Manager

Toolpaths | Splids | Art

v hix E®
= [1] W i : %F‘nst selected operations |
= EE tachine Group-1

w-11 Fropetties - Generic kill
S22 Thalnath Granmn-1

%'ﬁ’ﬁ?‘?
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4 Select the post processing settings as shown
here.

Post processing @

] Dutput M file descriptar Propertie

NE file
) Dvenwrite Edit
(30 sk NC extension:

'NC
[]Send to machine

[ MCI file

(v ][ % ][ 2]

5 Click OK. The Save As dialog box opens.

6 Click Save to save the NC file in the default
location with the recommended file name.

Notes:

¢ Posting may take several minutes. When it is complete, the NC code will display in your
default editor/communicator. This tutorial uses Mastercam Editor to display the NC code.

* Producing the correct NC code for your machine and application depends on properly
configuring the machine definition, control definition, and .PST file. For detailed
information on machine definitions, control, definitions, and posting, please see the
following documentation supplied with Mastercam:

- Mastercam Help

- Mastercam X2 Reference Guide (choose Reference Guide from the
Mastercam Help menu)

- Mastercam Post Parameter Reference Guide (in the Documentation folder
under your Mastercam installation folder)
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7 Your chosen editor opens (in this case,
Mastercam Editor), displaying the posted
NC code as shown below.

E Mastercam X Editor

File Edit Wiew MCFunctions Bookmarks Project Compare Communications Tools Window Help
Hew . [ b < BrLaRBLoukma =2 YHEE B! ¥FEo 4%%%

¥ tark 4l Taol Changes @ Mext Tool @ Goko Previous Tool

Bl K4 C:\MCAMXWMILLANCABASIC_ 2D MACHINING_START_KLG.NC =]l _
g 5 =
m| ~
-l ogooo =
3 (PROGRAM WNAME - BASIC_QD_MACHINING_ START KLG i
i (DATE=DD—MM-YY — 21-08-07 TIME=HH:MMY — 11:4%8 )

Ni00 @21

N1l0Z &0 G177 c40 G492 GBO c590

{E 15. FLAT ENDMILL TOOL — 224 DIa. OoFF, — 224 LEN. — ZZ4 Dpra. - 15. )

N104 T224 Mo

N1l0e =0 @50 @54 XEZ5.801 ¥87.5 A0. 32000 M3
N108 =43 HzZZ4 ZZ0.

N11l0 25.

N1iz <1 2-2.5 F20O0.

N1l4 ¥72.5 F2le.

Nlle =3 E40.801 ¥57.5 R15.

N11l8 =1 E72.553

N120 X109.551 ¥74.7%6

N1ZZz =2 X14Z.051 ¥18.505 R3Z.42%9

| |

[
<

Reaﬂy... | CAPs Line: 1 Cal: O | File Size: 17 kb _-8,1’21,1’200? 11:50 AM

8 Scroll through the NC code to verify that
each line of code meets your expectations.
Edit and save as necessary.
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Post Processing Summary: Sending NC Files to Machine

training purposes only. It is not possible to provide a step-by-step procedure for sending the
NC code to your machine control because machine setups are customizable and most likely
different from the machine definition used here. Following is a general description of how
the NC code is communicated to machines and their controls for machining.

@ IMPORTANT: This tutorial is based on the Mastercam Mill Default machine definition for

After the NC file is reviewed, edited, and saved, you can set up your machine control to accept the
NC file. This is done according to your machine and control manufacturer’s procedures.

When the machine control is ready to receive the NC file, configure your preferred editor or
communications program to communicate with your machine control. Refer to your
communications program documentation for details.

Send the NC code to your machine control according to your machine and control manufacturer’s
documentation. Once you start the communication process, the send/receive data processing is
mostly managed by your machine control.

Contact your local Mastercam Reseller for customized machine/control definitions, post (PST)
files, and support.

Conclusion

Congratulations! You have completed the Basic 2D Machining tutorial. Now that you have
mastered the skills in this tutorial, we encourage you to explore Mastercam's other features and
functions. Additional tutorials may be available in this or other series. Please contact your
authorized Mastercam Reseller for further training.
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