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Mastercam Training Guide

Objectives

You will create the geometry for Mill-Lesson-4, and then generate a toolpath to machine the part
on a CNC vertical milling machine. This lesson covers the following topics:

o Create a 2-dimensional drawing by:
Creating rectangles.
Creating arcs.

2 Establish Stock Setup settings:
Stock size.

Material for the part.

Feed calculation.

2 Generate a 2-dimensional milling toolpath consisting of:
Contour toolpath.
Drill toolpath.

2 Inspect the toolpath using Mastercam’s Verify and Backplot by:
Launching the Verify function to machine the part on the screen.

Using Backplot to identify the correctness of the toolpaths.

Generating the NC- code.
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MILL-LESSON-4 DRAWING
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TOOL LIST

2 Two cutters will be used to create this part.

2 The .125” diameter two flute center cutting flat end mill will be used to drill the four .125”
diameter holes.

2 The .5” diameter two flute flat end mill will be used to machine the contour.

Tool List of MILL-LESS0N-—4 MO

Proj./Part HNo.: Date : 05726708

Drawing No. H Customer H

Prog. Mo. : 1 Prograumer
Tool type : 0.125 Endwmilll Flat 1/5 FLAT ENDMILL
Manufact.code :
Chck H
Tool Number H 1 Feedrate : 7
Diameter : 0,125 RPH H s0oo Plunge feed r.: G. 1609
Corner radius : u} Tip angle H u] Diam. offset 1
Flute length : 0.375 Material : ALUMINTM ... Length offset : 1
Owerall length: Z2.25 o flutes H 4
Tool type : 0.5 Endwilll Flat 172 FLAT ENDMILL
Manufact.code :
Chck H
Tool Number H 2 Feedrate : 10
Diameter : o.5 RPH H 4500 Plunge feed r.: 10
Corner radius : u} Tip angle H u] Liam. offset z
Flute length : 1 Material : ALUMINTM ... Length offset : 2
Owerall length: 3 No flutes : 4

MILL-LESSON-4 - THE PROCESS

Geometry Creation
TASK 1: Set the environment
TASK 2: Create a rectangle 3” x 3" — the center is at X0 YO
TASK 3: Create the inside entities
TASK 4: Create the four .125” fillet radii
TASK 5: Save the drawing

Toolpath Creation
TASK 6: Define the rough stock using stock setup
TASK 7: Drill the 4 x .125” diameter holes
TASK 8: Machine the contour
TASK 9: Backplot the toolpath
TASK 10: Modify the contour toolpath to add roughing cuts and a finish
pass
TASK 11: Verify the toolpath
TASK 12: Save the updated MCX file
TASK 13: Post and create the CNC code file

Mill-Lesson-4-3



Mill-Lesson-4

Geometry Creation
TASK 1:
SETTING THE ENVIRONMENT

Before starting the geometry creation you should set up the grid, toolbars and machine type as
outlined in the Setting the environment section at the beginning of this text:

1. Set up the Grid. This will help identify the location of the origin.

2. Customize the toolbars to machine a 2D part.

3. Set the machine type to a Haas Vertical Spindle CNC machine.

TASK 2:
CREATE A RECTANGLE 3” X 3” — THE CENTRE IS AT X0 YO.

2 This task explains how to create the 3” square. These four lines could be created in many
different ways, this is just one option.

1. Select from the pull down menu Create>Rectangle...

WEEWEN Solids  #form Machine Twpe

Paint 3
Line

Arc

Fillet
Chamfer
Spline
Curve

Surface

* ¥ ¥ ¥ ¥ ¥ ¥

Drafting

G} Rectangle... /

2. The Create Rectangle ribbon bar appears and you are prompted to Select position of first
corner.

5] @ik Y v S8 V@ |

3. On the ribbon bar click in the space for Width and enter a value of 3.0, hit the tab key and
you will be moved over to the Height section.

ﬁan v 30 v = B
Width Height / k.ﬂnlnt.:hlzrr to Center

4. In the Height section enter a value of 3.0 and then hit Enter.
5. Now select the Anchor to Center option - this option is shown above. To activate the
Anchor to Center option the icon is pressed down as shown above.

Anchor to center: Sets the base point of the rectangle to the center point, and draws the
rectangle outward from the center.

6. Move the cursor to the center of the Grid and snap to the Origin for the base point.
7. Click on the OK icon to complete this feature.

8. Select the Screen Fit icon found at the top of the screen to fit the part to the screen @

Mill-Lesson-4-4
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TASK 3:
CREATE THE INSIDE ENTITIES

2 In this task you will create the four inside lines. These lines form a 2.5” square.
2 You will use Create Rectangle again to construct these four inside lines.

1. Select from the pull down menu Create>Rectangle...

RS Solids  ¥form Machine Type

Praint 4
Line

Arc

Fillet
Chamfer
Spline
Curve

Surface

* ¥ ¥ ¥ ¥ ¥ ¥ ¥

Drafting

G} Rectangle... /

2. The Create Rectangle ribbon bar appears and you are prompted to “Select position of
base point”.

= B B> ~ BBH V)@

3. On the ribbon bar click in the space for Width and enter a value of 2.5, hit the tab key and
you will be moved over to the Height section.

B [25 v| [ [25 v m 2
Width / + Height \

Anchor to center

In the Height section enter a value of 2.5 and then hit Enter.

Select the Anchor to Center option - this option is shown above. To activate the Anchor
to Center option the icon is pressed down as shown above.

6. Move the cursor to the center of the Grid and snap to the origin for the base point.

Click on the OK icon to complete this feature.
Your part geometry should look as below: 3.0” and 2.5” square.

o~

® N

_______
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TASK 4:
CREATE THE FOUR .125” FILLET RADII

2 In this task you will create the four .125 fillet radii on the corners of the 2.5” square you have
just created.

1. Select Create>Fillet>Entities...

Screen !

Lire k o Ary =
| Od %o HC Al »
F'Irl: g (L |
Fillet 7 Entities. ..
Charmfer ¥ {5 Chains...

2. On the Fillet ribbon bar enter .125 for the radius. Ensure the Style of radius is set to
normal and the trim button is depressed to turn the trim on.

‘ 0.125 v 4— Radius Stylﬂ _.'" Marmal w Trlm. i ﬁ] ‘

3. When prompted to “Select an entity”, select Line 1 and 2 as shown below. The fillet radius
appears at the corner of line 1 and 2.

4. To complete the remaining three fillet radii, select:
5. Line 2 and 3.
6. Line 3 and 4.
7. And finally line 4 and 1.
Before After
1 s ™
o T T T
| | [ | | |
2 L — L — 1 4 L L —
| | [ | | |
| | [ | | |
3 \_ J

8. Click on the OK icon to complete this feature.
9. Your completed part geometry should look like the figure on the right above.
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TASK 5:
SAVE THE DRAWING

1. Select File.

2. Select Save As...

3. Inthe “File name” box, type “Mill-Lesson-4".

4. Save to an appropriate location.

5. Select the green check mark button to save the file and complete this function.
Filename: | MILL-LESSON-4 MCX v|
Save as type: |Mastercam>< files [*.MCH] V|
Recent Falders: |E:hMﬂSTEHE&MKE-MILL-LESSEINS'xMILL-LESSEIN-d v |

Lowers || v | % || 2 |
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Toolpath Creation
TASK 6:

DEFINING THE ROUGH STOCK USING STOCK SETUP

1. For a better view of the part use the toolbar at the top of the screen to change the graphics
view to Isometric

|®® 5@

2. Now select the Fit to screen icon #

File Edit Wiew Analvze Create Solids  Xform Machine Type Toolpaths  Screen Art Settings  Help

IPH2SE 9| oc|le@ @p

3. Select the plus in front of Properties to expand the Toolpaths Group Properties. Alt-O will
Show/hide Operations Manager pane.

Toolpaths | Solids | At

= EE Machine Group-1
#-1l1 Properties - GEMERIC HAAS
= 8_8 Taoalpath Group-1

4. You may need to extend the toolpaths manager window, if so click on the right hand pane,
hold the mouse button down and drag to the right.

Operations Manager E]

Toolpaths | Solids | Art

w Wi EPoah 2 ?
A=l valh & X

-

=] HH Machine Group-1
E|_|]_|_ Properties - GEMERIC HAAS 4 - AXIS VI

5] Files \
-@ Tool settings
X Stock setup '-”T‘

Safety zone
=88 Toolpath Group-1

5. Select Stock setup in the toolpath manager window.
Operations Manager =]

Taoalpaths | Salids | Art

= BB Machine Group-1
=1L Properties - GEMERIC HAAS 4 -,

5 Files
Tool settings
-4 Shock setup"/-
1% Safety zone
=22 Toolpath Group-1

Mill-Lesson-4-8
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6. Change the parameters to match the Stock Setup screenshot below:

Machine Group Properties E‘

Files | ToolSettings | Stock Setup | Safety Zone

Stock View

[Tor

Shape
(%) Rectangular ) Solid

(O Cylindrical O File
Auis

Display /’i\\
Fit screen 3.0 K
-
@ ,
7

30
T
wire frame -~ L \\_ \]
Pty ~
) Soid 0. S %)
~ + «>‘.’.
Stock Origin Floie <. . ‘«.i
. < ~ - .
I view ~ e - —0.25
coordinates \~‘_ hi ,./
N L7
w (00 Sy
vy |00
Z (oo

[ AlSufaces | [ alsoids | [ AllEnttes | [ Unselectal |

[ Use Machine Tree

[vI[%][?]

7. Select the Tool Settings tab and change the parameters to match the Tool Settings
screenshot below. To change the Material type follow the next set of instructions.

Machine Group Properties El

Files | Tool Settings | Stock Setup | Safety Zone

Prgan
Feed Caloulation \ Toalpath Configuration

@ From tool Azsign tool numbers sequentially
() From material N warn of duplicate toal numbers
) From defaults [ Use tools step, peck, coolant
Search toal library when entering a
User defined
(e O tool number

o]
I:l \Advancad options

Ovenide defaults with modal values
Retract rate I:l =

-'-'* Clearance height
R I:l H Retract height
[ &djust feed on arc move Feed plane
Minimum arc feed I:l
Sequence #

Star
Increment

taterial

ALUMINUM inch - 6051 IERIE

(vI[x] 2]
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8. To change the Material type to Aluminium 6061 pick the Select button at the bottom of the
Tool Settings page.

Material
| |

[vI[X][?]

9. Select Mill - library at the Material List dialog box open the Source drop down list.

.:\3‘ Malerial List E‘

NOME

Display options

) Show al O Milimeters
& Inch O Meters
Source Mill - current ‘

beill - ibrar
beill - current

v (%) 2]

10. From the Default Materials list select ALUMINIUM inch -6061 and then select_¥ .

A3 C:AMCAMX3\MATERIALS\DEFAUL T.MATERIALS

ALUMINUM inch - 2024 ”~
ALUMINUM inch - 5050 3
ALUMINUM inch -

ALUMINUM inch - B0BG

ALUMINUM inch - 7075

ALUMINUM inch - CAST - B5BHN =
ALUMINUM inch - WROUGHT - 55BHN

COPPER inch - CAST - 100 BHN

COPPER inch - WROUGHT - 40 BHN

GRAPHITE inch

HASTELLOY inch

INCOMEL inch

IROM inch - CAST - DUCTILE - AUSTENSITIC - 160BHN

IROM inch - CAST - DUCTILE - FERRITIC - 165 BHM

IROM inch - CAST - DUCTILE - MARTENSITIC - 300BHM

IROM inch - CAST - bALLFARIF - FERRITIC - 135 RHM b

Dizplay options

O Show all O Millimeters

& Inch O Meters

Source | Mill - library w |
raEaxa

11. Select the OK button again to complete this Stock Setup function.
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TASK 7:
DRILL THE 4 X .125” DIAMETER HOLES

2 In this task you will drill the four .125” diameter holes through the part with a centre cutting
two flute end mill that is .125 “ diameter.

2 As the four holes will be drilled at the centre of the .125” fillet radii you need to create points
at the centre of these arcs, when creating the drilling toolpath you can snap to the centre of
the arcs.

1. Change the graphics view to a Top View by using the toolbar at the top of the screen.

IGEELE

2. From the menu bar select Toolpaths>Drill...
RGN Screen Art Settings H

& Fer ol
@ Fer il

(o conbour,.,
o Dril,., f—
Pocket...

3. When prompted to “Enter new NC name” Input Mill-Lesson-4 as shown below and then

select the OK button .

Enter new NC name

CAMOCAMXINMILLANCY

MILL-LESSOM-4

[vI[® ][ 2]

4. Now you are prompted to:

Select points
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Drill Point Selection

Automatic

Entitie:s

b azk. on Arc

Diarneter:
Tolerance:

[ Subprograms. .. ] [ Last

l

[ soting. |[ Edi.

l

5. The Drill Point Selection dialog box appears:

£3

6. Your screen will look similar to the screenshot below:

(2] [Faeea v| [x][141197 v] [2][on I "J al. | [ony.. | 2 in D-Reoee v o |?
Ribbon Bar
E Operations Manager E] . E
@ Drill Paint Selection (%] Select points P
1 -
ol ~ &
. *
o
| o=
? Diarneter: : : : —
=l 1 1 1
; Tolerance: i— - —i— - T ‘i ;
/A [ Subprograms.. I [ Last ] : : : O
,2 I I I f-J
o [ seting. ][ Ede. | Y »
e  J
W &
@ | -
@ S/ i
@ v |
Q
2 L 0.6987 =l
|| ¥ || Gview:TOP WCS:TOP TiCplane:TOP Inch f|

30 Griew  Planes £ 0.0 v -|Y Level: | 1 w | Attributes ;Fv|

v | | v | WS Eroups

B
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2 As you need to drill the four holes at the centre of the four fillet radii all you need to do now
is snap to the centre of the fillet radius.

7. Move the mouse and position the cursor over the center of the top left hand fillet radius,
you will notice a circle appears as you move closer to the center of the radius, this is a visual
cue.

8. This circle demotes you are snapping the centre of this arc. Use the left button of your
mouse to pick this center point.

@)

9. Using the method outlined above continue on and pick the remaining three center points, in
this order:

10. Lower left.

11. Lower right.

12. Upper right.

13. Your screen should look like the screenshot below after selecting the four center points:

(1 4+
| | |
2 >
14. Select the OK button in the Drill Point Selection dialog box.

Mill-Lesson-4-13
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o After selecting the OK button you are confronted with the Toolpath parameters page. The
first task here will be to select a .125” diameter end mill.

15. Click on the Select library tool button.

X

DrillfCounterbore

Todlpath parameters | Simple diill - no peck | Simple dill custom parameters

# ToolMame Dia. Corrad. Length | #Flutes T Tool name: | 1/4 CENTERDRILL

Tool #: |1 Len. offset; |1

Head # [Dia. offset:

Tool dia: |0.25 Corner radivs:

Bl

|
s (i

Spindle direction: | T
Feedrate | 7.0 Spindle speed; | 5000

Retract rate:

il

Flunge rate:

[ Force tool change

< | % | Comment

Right-click for aptions
Select libran tool... O Tool filker

:
[ To batch O [ Flanes... ] [ Canned text...

(v I[%][(?]

O

16. On the right hand side of the Tool Selection dialog box remove the green check mark from
the Filter Active to review all the tools.

MILL_INCH.TOOLS v

# Tool Name Dia Corrad | Length| HFlues Type Rad Typs ~

¥ 1 1/SCENTERDRILL 0125 00 FX] Ce.. Mone —

¥ 2 1/4CENTERDRILL 0.25 ik 20z Ce..  Mone

¥ 3 1/2CENTERDRILL 05 0o 20 2 Ce.. Mone

¥ 4 1/8SPOTDRILL 0125 00 20 2 Sp.. Mone s~ e |
¥ 5 145POTDRILL 0.25 ik 20z Sp.. Mone et

¥ & 1/2SPOTDRIL 05 00 20 2 Sp.. Mone Hher fctive
¥ 7  1B4DRILL 001sE3 0.0 10 2 Dil  Mone 338 of 338 tools
¥ 3 NOOTEDRILL oo 00 ooz Dill - Mone

¥ 3 NOCFTDRILL omg 00 ooz Dill - Mone

® 10 NO 7EDRILL o0z 0o 2 il Mone

® 11 N 7SDRILL 0021 0o 02 DAl Mone

¥ 12 NOCT4DRILL 0025 00 ooz Dill - Mone

¥ 13 nooTIDAIL o024 00 2 il Mone v v b3 ?

17. Use the slider bar on the right of this dialog box to scroll down and locate a .125” diameter
flat end mill.

Mill-Lesson-4-14
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18. Select the .125” diameter flat end mill by picking anywhere along the .125 end mill row, as

shown below:

|MILL_INEH.TDDLS v|
# T ool Hame Dia.

¥ 27 13/5TAPRH 1.755

¥ 228 ZINCH-45TAPRH 2045

¥ 223 1/32FLAT ENDMILL 00325
¥ 230 1A6FLAT ENDMILL 00625

¥ 231 3/32FLAT ENDMILL 009375
N 232 128 FLAT ENDMILL

¥ 233 5/32FLAT ENDMILL 015625
¥ 234 3A6FLAT ENDMILL 01875

Cor. rad. | Length  #Flutes Type
0.0 20 1 Ta..
nn 20 1 Ta.
0.0 [ERCE T En...
nn nam 4 En..
0.0 03 4 En...
4
0.0 [ERCE En..
nn 04375 4 En..

Rad. Type
M ane
Wone
hane
Wone
hane

Hone

tane

Waone

19. To resize a column in the Tool Selection dialog box, click on the divider between the
columns with your left mouse button, as shown below, hold the left mouse button down and

move to the right or left.

|MILL_INI:H.TDEILS

V(%]

e
# Tool Mame . - Dia. Cor. rad.
¥ 1-3/4-5 TAPRH 1755 na
] 2IMCH-4.5 TAPRH 2045 na
] 1/32 FLAT EMDMILL o312 0o
-] 116 FLAT EMDMILL 00625 no
-] HI2FLAT EMDMILL 00937 00
] 148 FLAT EMDMILL 0125 0o
] B/32 FLAT EMDMILL 015625 00
¥ 316 FLAT EMDMILL 01875 no

20. Select the OK button to complete the selection of this tool.
21. Make changes to the Toolpath parameters page as shown below:

DrillfCounterbore E|
Toolpath parameters | Simple diil - no peck | Simple drill custom parameters
# ToolMame Dia | Corrad | Length | #Flues| T Tonl hame: | T/8 FLAT ENDMILL ‘
#® 1smfLe. 0. 00 037 4 E
J Tool #: |1 Len. offset:
Head t |0 Dia. offset: I:I
Tool dia: [0.125 Cormer radius: l:l
Spindle direction:
Feed rate | 7.0 E Spindle speed: | 5000 s
Plunge rate: Retract rate: I:I
[] Force tool change id retract
< | » | Comment
Right-click for optians
Select library tool... O Tool filter
O (o ] B [ ot
[ Tobatch ¥ [ Flares. ] [ Canned text ]
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22. Select the Simple drill — no peck page and input the depth of -.28 and the other values as
shown below:

Drill/Counterbore EI

() absolute O Incremental 1DriIIr"Counterbore v

Usze clearance only at the
start and end of operation

— Q

(3 sheolute O Incremental

(%) sbzolute () Incremental / o o

(&) dbeolute ) Incremental

[ 5ubpiogram
O | Tipcomn T

(v ][ %] 2]

23. Select the OK button to complete this function.
24. Your part should look like the screenshot below:

(@ @)
I I I
i i i
T ——
o
I I I
1y )
- ~/
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TASK 8:
MACHINE THE CONTOUR.

2 In this task you machine the contour with a .5” diameter 2 flute end mill.
< Initially you will machine the contour in one cut at a depth of -.125” and then later in this
Lesson add roughing and finishing cuts using Depth of Cuts and Multi Passes.
1. From the menu bar select Toolpaths>Contour...
sl of = Screen Ark Setkings  He

@ FEM il
B FeM il

[ Conkour... aff—

il

2. On the screen you will now see the Chaining dialog box with Chain set and in the graphics
screen a prompt to “Select Contour chain 1”. Select the top horizontal line as shown
below:

2 Chaining X

|Seleot Caontour chain 1 |

g

) C-plane (33D (EE \ _9\
Select Line Here

1808

D

=
2
=4
@

g
g
.

HiH

4
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3. After selecting the top horizontal line your graphics screen should looks like the screenshot
below, with the green arrow pointing to the right, clockwise direction.

2 The material for this part is aluminium so to attain a good finish when contouring climb
milling should be employed.

[Select Contour chain 2 |
(' o
& —_ &
| | |
| I |
e
| | |
| | |
P T
o -/

4. |If the arrow is not pointing to the right select the arrow from the Chaining dialog box shown
below to reverse the direction:

(A~ [ D]

5. After the contour has been successfully chained select the OK button at the bottom of
the Chaining dialog box.

6. Inthe lower left corner of the Toolpath parameters page select the Select library tool...
button.

Select librany tool...

[]Tabatch

Mill-Lesson-4-18
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7. Use the slider bar on the right of this dialog box to scroll down and locate a .5” diameter flat
end mill. Select the .5” diameter flat end mill by picking anywhere along the .5 end mill row,
as shown below:

MILL_INCH.TOOLS v

# Tool Mame Dia Corrad | Length HFlutes| Typs| Pad Type A~

¥ 235 14 FLAT ENDMILL 0.2 00 05 4 En. MNone

¥ 23 5/16FLAT ENDMILL 03125 00 0 4 En.. MNone

¥ 237 3/8FLATENDMILL 0375 00 0 4 En. Mone

L] 16 FLAT ENDMILL 04375 0.0 08 4 En..  None
¢ E /2 FLAT ENDMILL 05 0.0 10 4 En.  Mone

[] 5/ FLAT ENDMILL 065 00 5 4 En. Mone (LR
¥ 34 FLAT ENDMILL 075 0o 20 4 En.. MNone —| 3833tk
# 7/8 FLAT ENDMILL 0875 00 200 4 En. Mone

# 1IMCH FLATENDMILL 1.0 0o 200 4 En. Mone

% 1-1/2 FLAT ENDMILL 1.5 0o 25 4 En.. MNone v ¥ X ?

8. Select the OK button to complete the selection of this tool.
9. Make changes to the Toolpath parameters page as shown below:

-
Contour (2D)

X

Toolpath parameters | Contour parameters
#| Tool Mame Dia | Corrtad  Length| # Tool hame: ‘VZFU-\T EMNDMILL |
@ 1/BFLATENDMILL 0. 0.0 0375 4
2 2
¥ TS EATENDMI 05O T Tool# Lon otset[2 |
Head # EI Dia. offset:
Tool dia: Comer radius: | 0.0
Coolant... i firection:
Spindle direction: | T/ v JA
Feed rate Spindle speed: | 4500 f
Plunge rate; | 10.0 Retract rale.l:l
[[] Farce tonl change Rapid retract
< | ¥ Comment
Right-click for options
Select library tool Fl Tool filter
Tool display. O
[ Tobatch [ [ Flanes... ] [ Canned tes... ]

[vI][%][?]
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10. Select the Contour parameters page and make changes to this page as shown below.
Contour, (20) El
Toolpath parameters | Contour parameters | /

Ir'd /

(& absalute O Incremental

Compenzation
Use clearance only at the direction:
start and end of operation

w
@ absalute O Incremental Rall cutter M
d cormers
- Infinite lack ahead

.
- o

Abzolute Incremental P
@ O Linearization

tolerance l:l

Top of stock... | | 0.0 Max. depth

vaniance
(@) Absolute O Incremental

W' stock
012 toleave [0
Incremental
O

Z stock
@ sbsolte O to leave

Lead infout...

Contour type: 20 v | ]

O

O
O

v ][%] 2]

11. Ensure to enable the box in front of Lead in/out button and click on the Lead in/out button.
Make the following changes to add a line to lead on at the start of the cut and a combination
of line only and arc to exit the cut. To enable a line only at the Entry the radius has been set
to 0. The entry line has also been increased to 150% so that the initial plunge for the contour
plunges down to depth in “fresh air” not into the part.

Lead InfOut

[ ] Erterdesit at midpaint in closed conbours _—
- - Overlap: M
Gouge check entry/exit motion
Enfry Exit
Line Line
() Perpendicular (33 Tangent () Perpendicular — (3) Tangent
Length: % |075 | Length: 1000 |5 |0 |

Raarmp height: [oo [ Ramp height: [0.0 i

e A
Radius: j/ 00 Rladius: o0 [ |05

Swesp: |90.0 | Sweep: i S0.0 |
Helix height; iEI.EI | Helix height: iEI.EI |
[ Uze ertry pairt [ Use exit poirt
Uz pont depth e oth
[ Enter on first depth cut anly [ Exit o last depth cut only
[ Plunge after first move [ Retract before last move
[] Overide feed rate | i} | [] Override feed rate | 0o |
0 Addjust start of contour O Adjust end of contour
Length:

Length:

nd

(vI[%][2]

12. Select the OK button to complete Lead in/out.
13. Select the OK button to exit Contour parameters.

Mill-Lesson-4-20



Mastercam Training Guide

TASK 9:
BACKPLOT THE TOOLPATH

2 In this task you will use Mastercam’s Backplot function to view the path the tools take to cut
this part.

2 Backplot will enable us to review the cutting motions and identify any problem areas when
cutting the part.

2 When the toolpath is being Backplotted Mastercam displays the current X, Y, and Z
coordinates in the left side of the status bar at the lower left corner of the screen.

1. To pick all the operations to backplot pick the Select All icon ’E circled below:
Toolpaths | Solids | At |

@ hhSEP o
loslect al sperations) 5 & 3%

[= EE Machine Group-1
=11 Properties - GEMERIC H&AS
[E3) Files
¥ Tool settings
X Stock getup
Safety zone

88 Toolpath Group-1
e e %

2 Another method to Select all the operations is by clicking on the Toolpath Group-1 in the
Tool Manager as shown by the arrow above.

2. The next step is to select the Backplot selected operations icon shown below:
Toolpaths | Solids | At

AR T

3. Before you Backplot the toolpath ensure the two buttons shown below are activated. The
option on the left will Display Tool and the option on the right will Display rapid moves.
These buttons act like a toggle switch, pressed in activates the function.

¥y

SNEEEr
1)
v 2]

4. Select the Isometric view from the view toolbar.
ECES)

5. Select the Screen Fit icon to fit the part to the screen Gﬁg
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6. Set the run speed on the Backplot controls midway along the sped bar as shown by the
arrow below and then select the play button:

D) mdlerlpri (2] 4 @2

¥ 0.62432
GviewISO WCS:TOP T/Cplane:TOP Inch

7. After reviewing the backplot of the two toolpaths using a .125” and .5” end mill select the OK
button to exit Backplot.
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TASK 10:
MODIFY THE CONTOUR TOOLPATH TO ADD ROUGHING CUTS AND
A FINISH PASS

2 In this task you will use Mastercam’s Multi Passes and Depth of cuts to perform a
roughing and finishing operation for the contour toolpath.

< Multi Passes will let the tool approach the part geometry at the cutting depth in steps
instead of cutting right to the part geometry.

> Depth of cuts can be used to set the number of depth cuts, you can enter a maximum
rough step and Mastercam divides the total depth into equal steps. Or you can enter the
exact number of finish steps and the size of each finish step. Mastercam never creates
unequal rough depth cuts.

2 For more information on Multi Passes and Depth of cuts see the Tips and Techniques
section on the multimedia CD supplied with this text.

1. In the Toolpaths Manager select Parameters from the contour toolpath as shown below:
Toolpaths | Solids | At |

w i SEdoa®h 2 2?2
= vah $ xX¢

| = BB Machine Group-1
=1L Properties - GEMERIC HAAS 4 - <15 VMC
3 Files
¥ Tool settings
X Stack zetup
Safety zone
=44 Toolpath Group-1
=7 1 - Diil’Counterbore - [#/C5: TOP] - [Tplane: TOP]
E Parameters
¥ #1-01250 ENDMILLT FLAT - 1/ FLAT ENDMILL |
I Geometry - (4] Points
§ Toalpath - 51K - MODULE -1 MG - Program # 1
= [ 2 - Contour [20] - [WCS: TOP] - [Tplane: TOP)]

E Parameters
/ ¥ #2-05000 ENDMILLT FLAT - 1/2 FLAT ENDMILL |

- Geometry - (1] chainlz)
E Toalpath - 5.3k - MODIJLE-1.MC - Program # 1

2. Select the Contour Parameters page.
3. Check the box for Multi passes and Depth cuts.

Contour (2D).

Toolpath parameters | Contour paramelers

@#bsolte O Incremental  £opensstion o S d
Use clearance onl at the directiory
start and end of nperation

(@ sbsolute ) Incremental Rl cutter

Feed plane 01 around comers | Sharp

Irfirite look ahead
@ hbsolute ) Incremental TR

tolerance

variance
(& Absolute ) Incremental
Y stock 0o

Z stack
@ dbsolite O Incremertal |\ 0 oo

Muli passes. Lead inout
Corntour type: n v Depth culs O
O O
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4. Select the Multi Passes button to open the Multi Passes dialog box and make the
necessary changes as shown below:

Multi Passes @

Foughing passes

MHurnber

Spacing (A1

Finizhing paszes

MHurnber 1

Spacing Q.03

tachine finish paszes at
(#} Final depth 3 &)l depths

K.eep tool down

v ][ %] 2]

About the Multi Passes dialog box

Roughing passes:
Number: Enter the number of cutting passes you want Mastercam to create.
Spacing: Enter the amount of stock to remove with each cut.

Finishing passes:
Number: Enter the number of cutting passes you want Mastercam to create.
Spacing: Enter the amount of stock to remove with each cut.

Machine finish Passes at:
Final Depth: Performs a single finish pass at the final depth.
Keep Tool Down: Determines whatever the tool should retract between multi passes.

In this example you will perform:

No roughing cuts in the XY pane.

Only one finish pass at the final depth.

While cutting at the various depths you will stay .030” away from the contour.
The finish pass will take place at the final depth.

In between passes the tool will be kept down.

5. After reviewing the values input in the Multi Passes dialog box select the OK button
to exit.
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6. Atthe Contour parameters page select the Depth of cuts button.

Depth cuts g]
tax raugh step: 00625 Ciepth cut arder
& () By contaur {1 By depth
# Finizh cuts: 0
Firizh step: 0.0 .
F.eep tool down [ ]Tapered walls
[ ] Subprogram

N v [ % ][ 2]

About the Depth cuts dialog box

Max rough step:

Sets the maximum amount of material removed in the Z axis with each rough cut.

# Finish cuts:

Sets the number of finish cuts for the contour toolpath. This number multiplied by the finish step
value equals the total amount of stock cut by the finish passes. Setting the number of finish cuts
to O creates no finish cuts.

Finish step:

Sets the amount of material removed in the Z axis with each finish cut. This number multiplied
by the number of finish passes equals the total amount of stock cut by the finish passes.

Keep Tool Down:

Determines if the tool should retract between multi passes

By Contour:

Performs all depth cuts in a contour or region before moving to the next contour or region.

In this example you will perform:

Each depth of cut will not exceed .0625”, therefore as your final depth is -.125” you will perform
only two rough cuts. The first at .-0625 and the second rough cut at -.125

Only one finish pass at the final depth

The finish pass will only take place at the final depth, this final cut will machine the .030” from
the contour that you set up using Multi Passes

In between passes the tool will be kept down

7. After reviewing the values input in the Depth of cuts dialog box select the OK button
to exit.

8. Select the OK button to exit Contour parameters.
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9. Select the Regenerate all dirty operations icon ¥ to remove the red X from the
contouring operation you have just edited. You need to update the toolpath with the new
parameters you have just input.

Toolpaths |Solids | At |
v WE)EPaw 2 9
=k wval & 5@

= HE M achine Group-1
=11 Properties - GENERIC HAAS 4 - 25415 YWhd
[£31 Files
¥ Tool zettings
K Stock setup
Safety zone
= 88 Toolpath Group-1
= 1 - Dril/Counterbare - [WwW/CS: TOP]-[
D Parameters
¥ #1-01250 ENDMILLT FLAT - 1
I Geormetry - [4] Points
E Toolpath - 51K - MODULE-1.MC
=R -] 2 - Cortour [20] - [WCS: TOP] - [Tpla

] Parameters

¥ #2-05000 ENDMILLY FLAT - 1

I Geometry - [1] chain(z]

a Toalpath - 15,5k - MODULE-1.MH(
g

Dirty toolpath
This happens if you have changed certain parameters of the underlying geometry, or in this
example you have updated the contour toolpath to use Depth of cuts and multi passes.

Toolpaths can be regenerated by clicking the Regenerate button at the top of the Toolpath
Manager circled above.

Mill-Lesson-4-26



Mastercam Training Guide

TASK 11:
VERIFY THE TOOLPATH

2 Mastercam's Verify utility allows you to use solid models to simulate the machining of a part
and shows collisions, if any exist.

2 This allows you to identify and correct program errors before they reach the shop floor.

1. In the Toolpath Manager pick all the operations to verify by picking the Select All icon | L .
2. Select the Verify selected operations button circled below:

Toolpaths ;_._S|:||ids ..-“-‘-.rt

% N E@u

Ol 14

Diizgplay contral

Movesdstep: 1
Maovesdiefresh: 1
Speed - ] : Cuality

Update after each toolpath

Stop options
[] Stap an callizsion
[] Stop an taol change
[ Stop after each operation

[ verbose

IR
(4] —0— [&

Toolpath:  Contour
Tool #:

Tool label:

1 X)(7]

3. Select the Options button @
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4. Change the Verify Options to those shown below:

Yerify Options
Stock
i BEE TS Min point:  bax point: Margins:
© BD’_‘ Scan toolpathlz] % |15 15 (]
) Cylinder = = =
) File Usge Stock Setup walues i 1 5 | :1-5 | 0o

Initial stock size zource Cylinder axis
() Scan toolpath(s) 1
(%) Stock Setup

(2 Use last size
% [ Translucent stack
Mizcellaneous options Tool profile -
_Set colars...
Use TrueSolid / O Ao
Cutter comp in control ® hs defined
[ Display 3YZ axes
[ Compare to STL file
] Remove chips Tool tolerance: 0.008
Change tool/color ol 0.001

[ Hide taal at each stop
[ Make true threads

(v ][ % ][ 2]

About the Verify Options dialog box

Initial stock size source:

Stock Setup:

Uses any available stock boundary information from the Job Setup dialog box to determine the
stock boundaries. This is the default option.

Miscellaneous options

Use TrueSolid:

Switches between Standard mode and TrueSolid mode. Standard mode is pixel-based, while
TrueSolid uses advanced solid modeling technology to create and manipulate complete and
accurate solid models for toolpath simulation. TrueSolid also uses OpenGL graphics for
dynamic 3D solid rendering and animation.

Cutter compensation in control:
Allows you to view simulated cutter compensation during the verification process, if you selected
cutter compensation in control in the toolpath.

Change tool/color:

Changes the color of the cut stock to indicate tool changes in the toolpath. You can set these
colors by choosing the Set colors button. Once Mastercam has reached the last color, all
subsequent tool changes remain in the last cut stock color.

5. Select the OK button to exit Verify Options.
6. Adjust the Verify speed to midway along the speed control bar.

& I =&
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7. Select the play button to \‘/erify the two toolpaths.

8. The verified toolpaths should appear as in the picture below:

9. Select the OK button to exit Verify.

TASK 12:
SAVE THE UPDATED MCX FILE

File Edit ‘iew F

FEEE

1. Select the save icon from the toolbar
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TASK 13:

POST AND CREATE THE CNC CODE FILE

1. Ensure all the operations are selected by picking the Select All icon

manager.

Toolpaths | Solids | At

i P

3

2. Select the Post selected operations button from the Toolpath manager.
> Please Note: If you cannot see G1 click on the right pane of the Toolpath manger window
and expand the window to the right.

Toolpaths | Solids ft

%% % EPER

from the Toolpath

3. Inthe Post processing window, make the necessary changes as shown below:

Post processing @

[ Output MCx file descriptor

ML file
) Dverwite Edit
(%) Ak ML extension:
MC
[]5end to machine
[ MCI file

FAE3A KA

About Post Processing

NC file:

Select this option to save the NC file. The file name and extension are stored in the machine
group properties for the selected operation. If you are posting operations from different machine
groups or Mastercam files, or batch processing, Mastercam will create several files according to

the settings for each machine group.

Edit:

When checked, automatically launches the default text editor with the file displayed so that you

can review or modify it.

4. Select the OK button to continue.
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5. Ensure the same name as your Mastercam part file name is displayed in the NC File name

field as shown below:

File name: |M|LL-LESSDN-4.ME:>< v |
Save az type: | b astercam # files [*.MCx) hd |
Recent Folders: |E:'\M.-'-‘-.STEHE&MKS-MILL-LESSDNSHMILL-LESSDN-# w |

| Optionz

Lv [ % |

?

=]

6. Select the Save button.
7. The CNC code file opens up in the default editor.

X File Edit wiew MNCFunctions Bookmarks Project Compare Communications Toodls Window Help
New . FEHSE BEAYRBL,AE=Z2EE P ¥Er B! YF s 4%%N

¥ tark Al Tool Changes @ Mext Tool @ Goko Previous Tool

%

Ol { MILL-LESSON-4 )

DATE=DD-MM-YY - Z6-05-0§ TIME=HH:MM - [7:31 )

MO FILE — @ \MASTERCAMXI-MTLL-LESSONS \MILL-LESSON-4\MTLL-LESSON-4. MOX )
NCFILE — O \MCAMKI\MILL \WCO\MILL-LESSON—-4. NC )

MATERTAL - ALUMINUNM INCH — 6061 )

Jz40)d% 3 J0aia 4

.

Ti | 1/% FLAT ENDMILL | HI )
{ T2 | 1/2 FLAT ENDMILL | HZ )
Nl 20
Nz &0 =17 540 ©4% G0 90
N3 T1 M&

N4 &0 =20 G54 EZ-1.125 ¥1.1Z5 A0, #5000 M3
N3 43 H1 zZZ.

e 2.1

N7 9% cBl1 Z-.28 R.1 FY.
g ¥v-1.125

N® ®1.125

Nl0 ¥1.125

N1l =80

N1lZ ZZ.

N1lz M5

Nil4 @21 <23 Z0.
N15 al.

Nlie MO1

17 T2 Mé

Nlg8 &0 =50 &34 X-1.873 ¥1.53 a0, 24500 M3
N19 =43 HE ZZ.

|3

8. Select the in the top right corner to exit the CNC editor.
9. This completes Mill-Lesson-4.
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