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Objectives

You will create the geometry for Mill-Lesson-9, and then generate the toolpaths to machine the
part on a CNC vertical milling machine. This Lesson covers the following topics:

2 Create a 3-dimensional drawing by:
Creating lines.

Creating arcs.

Trimming geometry using Divide / Delete.
Creating a revolved surface.

o Establish Stock Setup settings:
Stock size using Bounding Box.
Material for the part.

Feed calculation.

2 Generate a 3-dimensional milling toolpath consisting of:
Surface High Speed - OptiArea
Surface High Speed - Hybrid

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

High Speed Toolpaths - HST

3D HST Hyhbrid toolpaths include a new Optimize, cut order checkbox which defines the cut
order Mastercam applies to differenticutting passes in the toolpath. When selected, Mastercam
worksdn tiers, ordering the toolpath’s cutting passes based on proximity. and safety. Mastercam
machines features by area until it reaches a common Z-level, then repeats the process until it
reaches the next common ground. The teol stays in a common greund, whichreduces
unanecessary motion and shortens the length of the toolpath.

Hyhbrid toolpaths now offer‘additional options for handling epen and-elosed contours. Closed
contours contain continuous, motion without a need for a'xetract or reversal of direction. You can
select climb or conventional machining for these contours. Open contours offer One Way or
Zigzag cutting options. Open contours set to One Way will use the cutting method selected for
closed contours:

The new Automatic Offset method controls’how Mastercam handles the boundaries between
steep and shallow areas. If the toolpath engages part surfaces that include core and cavity
properties, Mastercam applies upperto.lower offset methods to core features and lower to
upper offset methods to cavitysshapes.

The 3D HST toolpaths now‘calculate:more efficient high speed motion at your part’s boundaries.
To improve regeneration'speed, they now only recalculate the necessary sections of the
toolpath instead of processingithe entire toolpath when changes are made.

The 3D HST Project toolpath projects either geometry or a toolpath from an earlier operation
onto surfaces. Previously, the Project toolpath was only available as a surface roughing
toolpath. In Mastercam the full suite of high speed toolpath parameters are available to refine
the tool motion.
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MILL-LESSON-9 DRAWING
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TOOL LIST

2 0.500 diameter bull end mill with a 0.125 corner radius to rough machine the pocket.
< 0.500 diameter ball end mill to finish machine the pocket.

MILL-LESSON-9 - THE PROCESS

Geometry Creation
TASK 1: Setting environment
TASK 2: Create geometry
TASK 3: Trim the geometry
TASK 4: Create the revolved surface
TASK 5: Create boundary curves
TASK 6: Save the drawing

Toolpath Creation
TASK 7: Define the rough stock using stock setup
TASK 8: Roughdthe pocket using Surface High Speed OptiArea
TASK 9: Finish the pecket using Surface High Speed Hybrid
TASK 10: Verify the toolpath
TASK 11: (Save the updated Mastercam file
TASK 12: Post and create the CNC code file
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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. Load the Workspace — SETTINGS>Load Workspace>3D Toolpaths to machine a 3D part.
3. Set the machine type to a Haas Vertical Spindle CNC machine.

TASK 2:
CREATE GEOMETRY - X0 YO LOWER LEFT CORNER

< Inthis task you will create the geometry that will be used to create the revolved surface. First
you will create the circles, C1 through C4 and then create the lines 1 through 7. The arc C5
will be created using Fillet.

o Create Circle #1

1. Select CREATE>Arc>Circle Center point...

2. The Circle Center. Point ribbon bar appears,and you are prompted to Enter the center
point.

X [1oraa8 8 Ly [sassez -z [om | A €1 - LI AN

© 3 CIEIERED - 2

3. Before'moving on, clickinthe space farradius and enter awvalue of 0.25. Next click on the
icon for radius on the ribbon bar as shown below. This locks. in the radius for the circles.
To unlock click on the icon for diameter.

‘_... 0125 E) - -] ‘

4. To satisfy this first prompt click on the FastPoint,lcon‘on the Auto Cursor ribbon bar

5. In the space inputithe X (0.25) and Y (0.5)wvalues for the center of the circle and hit enter
Note that you can use a variety of formats te'enter coordinates here. This is very helpful
when cutting and pasting coordinate values from another document. You do not need to
input the Z value for this example.

+

6. On the ribbon bar clickéon Apply E‘ tofix the entity.

Create Circle #2

To satisfy the prompt Enter the center point click on the FastPoint Icon on the Auto Cursor
ribbon bar.

8. In the space input the X (0.625) and Y (0.5) values for the center of the circle and then hit
the enter key.

NO

Fig
9. On the ribbon bar click on Apply to fix the entity.
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S Create Circle #3

10. To satisfy the prompt Enter the center point click on the FastPoint Icon on the Auto Cursor
ribbon bar.

11. In the space input the X (3.750-1.858) and Y (0.5+0.25) values for the center of the circle
and then hit the enter key.

12. On the ribbon bar click on Apply =& to fix the entity.

S Create Circle #4

13. To satisfy the prompt Enter the center point click on the FastPoint Icon on the Auto Cursor
ribbon bar.

14. In the space input the X (3.750-0.25) and Y (0.625) values for the center of the circle and
then hit the enter key.

15. Click on the OK icon to complete this feature.
16. Now select the Fit to screen icon .

S Create Line #1
17. Select from the pull down menu: CREATE>Line>Line Endpoint...

18. On the graphics screen'yothare prompted: Specify the first endpoint and the Line ribbon
bar appears. Note that the Tangent function is activated.
X [-217781 Sy [rreez | ZHow 1 e X - @ s B Ry - ?

& & G T B -] (i -[e=—> i’

19. To satisfy/the prampt Specify the first endpoint move the cursor over to.the center of the

grid andasyou get close to the©Origin (X0Y0) a visual cue appears. QX This'is the cue
that wilhallow you to snap to the origin, with this visual cue highlighted pick the origin.

20. To satisfy the prompt Specify the second endpoint move the cursorover the area of the
circle shown below. Ensure there'is no visual snap cue beingidisplayedand click on this
point. As Tangent is activated on the line ribbon bar the line will'snap to the closest
tangency point on the circle as shown below right:

g™y
21. On the ribbon bar click on Apply to fix the entity.
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> Create Line #2

22. To satisfy the prompt Specify the first endpoint move the cursor over the area of the circle
shown below. Ensure there is no visual cue being displayed and click on this point. As
Tangent is activated on the line ribbon bar the line will snap to the closes tangency point on
the circle.

23. To satisfy the prompt Sp ond endpoint move the cursor over the area of the
circle shown below. Ensur isual cue being displayed and click on this point.
ribbon bar the line will snap to the closest tangency poi

,‘00

ify the first en he cursor over the area of the circle
ere is no visual ¢ isplayed and click on this point.

Specify the first endpoint | /

—
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26. To satisfy the prompt Specify the second endpoint move the cursor over the area of the
circle shown below. Ensure there is no visual cue being displayed and click on this point.
As Tangent is activated on the line ribbon bar the line will snap to the closest tangency point
on the circle.

[Specify the second endpoint |

N

the entity.

27. On the ribbon bar click o

S Create Line #4
28. Click in the space for
for Angle and enter a

ter a value of 0.5 and then hit the tab key. In the space
and hit enter.

&\

er line as shown below:

-

Fag ™
31. On the ribbon bar click on Apply to fix the entity.
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S Create Line #5

32. To satisfy the prompt Specify the first endpoint use the AutoCursor ribbon bar Override
drop down list — located at top of screen on left. Open the drop down and select
Quadrant. Move the cursor over the area of the circle shown below right and click on the

circle:
>+< - [ﬁ] @l

Origin

+) *-

Arc Center

Endpoint SPeC\fyThe first endpoint
Se\ect an arc

Intersection

Midpnir‘lt/ - \

Ny /
A .|:”fr !

Paoint

O+

o

Cuadrant

33. To satisfy the prompt Specify the second endpoint move the cursor over to the left of the

circle shown below. Ensure the visual cue for Horizontal/Vertical L\‘L is displayed and
C|ICk on this point. N

ﬁ ~ M

£
34. On the ribbon bar click on Apply ‘l to fix the entity.

o Create Line #6
35. Click on/the Multi-line button to activate it.

k] 2 >

36. To satisfy the prompt Specify the first endpoint move the cursor over to the center of the

grid a visual cue appears. mix With thisvisual cue highlighted pick the origin.
37. Click in the space,for Length and enter a-value of 375 and then hit the tab key. In the
space for Angle enter a value of 0 and hit enter.

‘—p[@] 375 BRI — ‘

2 Create Line #7
38. To satisfy the prompt Specify the second endpoint move the cursor over to the right of the

circle shown below. Whenthe‘visual cue for Endpoint !Q% l is displayed click on this point.

39. Click on the OK icon to complete this feature.

Mill-Lesson-9-8
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=

Create Fillet #5

40. Select CREATE>Fillet>Fillet Entities...
41. On the Fillet ribbon bar enter .25 for the radius. Ensure the Style of radius is set to

Normal and the trim button is depressed to turn the trim on.

T3 ) Nomal g— 00 ] R0 ‘

42. When prompted to Fillet: Select an entity, select the two lines shown below:

Fillet: Select an entity

43. Click on the OK icon to.complete this feature.

TASK 3:
TRIM GEOMETRY

< Inthis task you will trim the.geometry using Divide / Delete. There are many different ways
to accomplishthis trimming,operation, this is just one method. If you make a mistake using
Divide / Delete use the Undo button to start‘over.

o Trim the circles

1. Select, EDIT>Trim/Break>Trim/Break/Extend

2. The Trim\/ Extend / Break ribbon bar appears and you are promptedito Select,the entity to
trim/extend.

sy, STl — e [ od (1] v @

3« Click on the Divide /. Delete E icon to activate it as shown above. Ensure the icon is
pressed down to signal that it'is activated.

4. The prompt changes to Select the curve to.divide / delete.” Move the cursor over the
various circles and select in order and position as shoawn below. The arc is trimmed back to
the two closest intersections/end points as shown,below. Placing the cursor over the entity
to divide / delete shows a preview as shown below left.

2\ [Select the curve to divide |
F v
1"\ ./)
_\\_——k‘—
| |

Note: On some of the circles you will need to select them more than once to completely trim
them.
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5. Click on the OK icon to complete this feature.
The completed geometry is shown below:

TASK 4:
CREATE THE REVOLVED SURFACE

< In this task you will create a revolved surface using the geometry you have just created and
revolve the geometry 180 degrees about the X axis.

Revolved surfaces are circular in one direction. You will be prompted to chain an entity that the
revolved surface will use as afprofile. Yod may choose multiple entities to create many revolved
surfaces at a time.

You are then prompted to choose aline to'use as the axis of rotation and the revolved surface4s
created.

If you have chosen multiple entities, a surface for each entity will be created, each having'a
different profile and position, and'all using the same axis of rotation. Click Apply or,Enter when
done.

< Create Revolved Surface

1. Select ffom the pull down menu: CREATE>Surface>Revolved...

2. On the graphics screen you arefprompted: Select profile curve(s) 1. In the Chaining dialog
window select Partial Chain as shown below:

3. Selectlinexd and ensure the arrow is pointing upwards. If not click on the reverse icon.

4. Then select line 2 as shown below:

¥] chaining (| Cp|ane
Chains only entities that are parallél to,the current construction plane
and at the same Z depth as the/first entity you chain.
@) C-plane (20
Imside »  [C]wait \
F3|r) | 9
@ @ : -+ 1 2 —p
[
49 (T ' *\
B
L3 Axis of Rotation 1
(2]
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5. Click on the OK icon in the Chaining dialog window.
6. Change the End angle to 180 as shown below and hit enter:

[ [ Gl -] &8 w0 -[le— ov@|

T
7. Change the graphics view to Isometric ¥ O E‘ﬂ"@ .

8. For the prompt on the screen Select axis of rotation, select the line shown in the diagram
above in step 4.

9. Select the Fit to screen icon .

10. The arrow should be pointing downwards and the newly created surface should look like
the diagram below: If the arrow is not pointing downwards or the surface does not look like
the image below, select the Reverse icon on the Revolved surface ribbon bar.

| [0 B

8-0-90487
@Wireframe"—

Dimmed Wireframe

O

t to Wireframe

Mo Hidden Wirefra

Q- @O0A7 .

() Outlined Shaded

Q) shaded
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13. Select the Wireframe icon @“ to return to wireframe display.
14. Delete the axis of rotation as this will not be required anymore. Select the Delete entities

&

icon
enter.

and when prompted to Select entities pick the line shown below and then hit

Cument color:

Yhunas

3. Click on the OK icon 0.CO

4. Select Xform>Mirror...
5. You are first prompted to : select entities to mirror. First select the All button on the
General Selection ribbon bar as shown below:

(oG ®-c-x% a8 d4 %000
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6. The Select All dialog box appears on the left of the screen. Check mark the Entities box
and then check mark Lines hold the Ctrl key down and then select Arcs.

Select Al &
All Entities
Hform Result
Hfarm Group
L Group Manager
Entities
Color
Level
Width
Style
Pairt
Miscellaneous
F)
E-0] Wirehame
i [ Paints
Lines 4
Arc
#-[] Splines
: [ Curves on Surfaces
-] Sufaces
-] Drafting
[ Solds
L[] Polpgonal Meshes

7. Click on the OK icon complete this feature.

8. To move onto the ne now need to pick the End Selection icon @

e Mirror wi appears. Set the followi I

the attributes of the original

ities, deselect this

*

Presview

Aftributes
Usze New Attributes

1
= =

v I[@][2]

10. Click on the OK icon to complete this feature.

11. Click on the Clear Colors [='¢

at the top right hand corner of the screen.
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TASK 6:
SAVE THE DRAWING

Select File.

Select Save as.

In the File name box, type Mill-Lesson-9.

Save to an appropriate location.

Select the Save button to save the file and complete this function.

arwbdE

Toolpath Creation

TASK 7:
DEFINE THE ROUGH STOC

1. Fitto screen .

SING STOCK SETUP

ect Stock setup in

oolpaths Manager wind‘.
aths

v 0 X
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4. Change the parameters to match the Stock Setup screenshot below:
2 Z zerois at the top of the part.
Files |Tod5eu'ngs Stock Setup |

Stock Plane

=k

Shape

@ Rectangular () Solid

© Cylindrical Ofe | -] (&
PFotis

\ @x Y rd

[¥] Display
[ Fit screen

@ Wire frame
() Solid

Stock Origin
In view
coordinates

y 04375
¥y -1.25
Z 00

() From defaults

() User defined
he Material List dialog box open

the Source drop down list and select
Mill - library.

Advanced options

Ovemide defaults with m,
Clea ight
Retract hei

Plunge rate

8. From the Default Materials list select
ALUMINIUM inch -6061 and then

select .

Adjust feed on arc move

Minimum arc feed

Material /
ALUMINUM inch - 6061
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9. Select the OK button again to complete this Stock Setup function.
Your part should look similar to the screen shot below. With X0 Y0 at the middle left side and Z
zero at the top of the part.

TASK 8:
SURFACE HIGH SPEED OPTI-AREA

< Inthis task you will use a 0.5 diameter bull end mill with a 0.125 corner radius to rough out
the pocket using Surface High Speed>OptiArea.

Optimized toolpaths

The 3D surface high speed-OptiCore, OptiArea, and OptiRest toolpaths suppart cutters capable
of machiningvery large depths of cut. It uses@amaggressive, fast, intelligent.roughing algorithm
based on Mastercam’s 2D high speed dynamic milling motion.

A single Optimized toolpath can cut material intwo directions, on stepdowns (-Z) and step ups
(+2). This highly efficient bi-directional cutting strategy remaves thesmaximum'amount of
material with the minimumeof stepdowns; significantly reducing,cycle times.

1. From the menu bar select TOOLPATHS>Surface High Speed>OptiArea...
2. When prompted to/Enter. new NC name ensure Mill-LESSON-9'is entered and then select

the OK button .

3. You are first prompted to Select Drive surfaces, select the All button on the General
Selectionfibbon baras shown below:

2 45 QA T - & P 0 A NOX)

The Select All dialogox appears,onthe screen.
Click on the OK icon to complete and exit this feature.

a &

6. To move onto the next step you now need to pick the End Selection icon

Mill-Lesson-9-16
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7. Select the Containment boundary button from the Toolpath/surface selection dialog box.
Toolpath/surface selection 3w | | Use this dialog box to select all the geometry needed for a surface
Dirive

toolpath.
o B ] . .
Each surface toolpath requires drive geometry selected from the
o graphics window or from a CAD file.
Check

Containment boundary /
0

Apprazimate starting point

8. On the screen you wil haining dialog box with Chain set and in the gre

sfully chained select the OK button .
the Toolpath/surface selection dialog box.

9. After the boundary ha
10. Select the OK button

Mill-Lesson-9-17
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11. On the Toolpath Type, ensure the Roughing radio button and the OptiArea toolpath are
selected.

Toolpath Type

| »

Houghing"‘-’ Drive
e () Finishing )
Cut PalameterS. Qj. ~ ﬁ .(, % (0] [CAD file...
T ool containment . . - .
- Core Roughing Area Rest Roughing tidirea OptiCore
Transitions =
Steap / Shallaw
- Lirking P f
inking Parameters % Bl

= Clearance
[ & Filker / Tolerance OptiRest [0)

............. Planes WCS)
. Coolant I -

- Canned Text

e hlise Walues
[ damis Contral &

Containment boundary

ol & [ @ |

12. Now click on Tool and in the low orner of the Toolpath parameters page select the
Select library tool... button. Di r active.

13. Use the slider bar on the ialog box to scroll down and locate a 0.5 diameter
bull end mill with a 0.125 . Select the end mill by picking anywhere along i

row
14. Select the OK butto v lete the selection of this tool.
15. Make changes to t ameters page as shown below.

- Toolpath Type ‘

"y

Halder

Tool dia: [T \
| Cia Cormer radius: W
2 BULL ENDMILL 0,125 RAD .
Tool name: /28U &
: Len, offset; 1

Spindle direction:
Spindle speed; 2500 T

FPT: 0.0012 S 3272251

ed rate; 12.0

Quick Wiew Settings

Tool 1/2 BUL
Tool Diameter 0.5
Comer Radius 0,125

Plunge rate; 12.0 ‘.-“ Retract rate; 500
Force tool change , Fiapid Fetract

Feed Rate Tool inspection / change ~

Spindle Speed 2500 ® Comment

Loolant On Forze retract ever_l,’ "
Tool Length 3

Length Offzet 1 -

Diameter OF... 1
a4

FTo
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16. Select the Cut parameters page and make changes to this page as shown below: Stock
to leave on walls and floors is set to 0.020.

o T oolpath Tope -
Tl Cutting method
Stepover 10. i z 005

=

00 A& % 025

Tool containment
- Trangitions

e Steep / Shallow Shemp 100 & % 005
- Linking Parameters

Stepdown

m

WMin toolpath radiug 5.0 &~ 5 0025
- A Filer / Tolerance

- Planes [wC5] Mill vertical walls
- Coolant — )
- Carned Test Gap size
- Misc Walues =
o =T
[ iz Control hd o D
@ % of tool diameter 1674.0
Quick Yiew Settings
Tool 1/2BULLEN = Muation < Gap size, micr

Optirize cut order Mest clozest =

Tool Diameter 0.5

Corner Radius 0125 o L Li - .
Feed Rate 12 E Tip camp

Spindle Speed 2500 Back feedrat

Coolant On Sotr?il-{atlg leave 00z gl
ToolLength 3

Length Offzet 1 Stock to leave

Diamneter OFF... M on floors

1 -

ion clears the mat in

Parameters, Ma es additional
st owns—for

ea over material. Step up

Optimize c

Defines th ord stercam applies erent g passes in the toolpath.
By Depth: Mastercam machines a’ s z¢level by z-level.

Next closest: Mastercam n he st cut from where it finished the previous cut.

By pocket: Mastercam firs
stepdowns on a z-level are
closest, in the safest cut order.

ll the stepdowns, moving from pocket to pocket. After all
o completion, Mastercam machines the step-ups by next

Mill-Lesson-9-19
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17. Select the Tool containment page and make changes to this page as shown below.

- Toolpath Type
- Todl

- Steep / Shallow
- Linking Parameters

- Arc Filter / Tolerance

| »

m

Tool Diameter 0.5
Cormer Radivs 0,125

Feed Rate 12
Spindle Speed 2500
Coolant On

ToolLength 0
Length Offset 1

Diameter OFf... 1
Ll T —

o Planes Mw/CS]
- Coolant
- Canned Text
- Migc Walues
[ Biz Control
] I o
Quick View Settingz
Tool 1/2BULLEN =

Tool containment

Compenzate to: 11
Inside () Center () Dutside
Dffset distance 0o

Add offset distance to tool radius

Total offzet distance =

0.25

Tool Containme

ensate to Outside
/ the entire tool to_exi

A",

0
in tact with the boundary.

the boundary).
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18. Select the Transitions page and make changes to this page as shown below.

- Toolpath Twpe &
Toolp w — Entry rethod
-~ Holder [Helix anly v]
=« Cut Parameters
+ Tool containment " "
Helix radius

Transitions
Steep / Shallow
- Linking Parameters

Trochoidal loop radiuz

< #ute Filter / T olerance il ol

+ Planes [WCS) Output 30 arc moves
- Coolant P
- Canned Text
- Migc Walues
: Z clearance
(= damig Control ¥

4 I 3

@ Plunge angle
Quick Wiew Settings () Entry pitch

Tool 1/2 BULL EN
Tool Diameter 0.5

Comer Radius 0125

Feed Rate 12

Spindle Speed 2500

Coolant On

Tool Length 0

Length Offzet 1

Diameter OF.. 1 7
4 i 3

L

Skip pockets smaller tha

1n
]
m
=5
=

Transitions
Use this pag
tool enters

Other, t you further réfine, th @

method for t

Ipath. This defines hox& he
ves, and set entry ieds>sp ds.
D DO
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19. Select the Steep / Shallow page and ensure nothing is activated here.

............. Toolpath Type i

+ Tool containment
- Tranzitions

Steep / Shallow
[ Linking Parameters

[ — A Filker / Tolerance

............. Planes [w/C5) BEH
- Coolant T Use Z depths
------------- Canned Text
------------- Mizc Walues
[m— Aviz Cantral - tinimum depth
‘| 1 | »
i depth

Quick Yiew Settings

20. Select the Linking Param make changes to this page as shown below.
------------- Toolpath Type
----- " Toal
............. Halder Mirimum Distance { -
............. ) Incremental Dutput feed move
015

015

015

inear entry/exit Fitting

orner Fadius 0125
Feed Rate 12

Spindle Speed 2500
Coolant On

Tool Length 3
Length Offzet 1
Diameter OFF...

Linking Parameters
Use this page to create the e cutting passes. In general, you can think of
not in contact with the part, compared to cutting

moves which are configure path's Cut parameters page.

First, select a retract method. determines how the tool will move between the end of one
pass and the beginning of another. Then, use the Leads fields to control how the tool moves
onto and off of the part at the start and end of each cutting pass. These moves are applied to
each pass no matter which cutting pass is selected.

Finally, select a Fitting option to control how the entry and exit arcs will be fit into each pass.
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21. Select the Arc Filter / Tolerance page and make changes to this page as shown below.

-+ Toolpath Typs Il Tolerance Distribution
- Todl
- Holder Total tolerance:  0.001
-+ Cut Parameters
v Tod Qinalnment Cut Line/frc Smoothing
o + Transitions E tolerance tolerance tolerance
o Steep / Shallow 0.0004 o 0.0008 o 00
[#-- + Linking Parameters |:|
400 4 ' E0.0 4 | 0o k4
[l i Filter / Tolerance ,-n""
s Planes [wCS
- Coolant E
- Canned Text Line/tre Filtering Settings [7] Smoathing Settings
- Mi_sc Yalues Create arcs in: lUse Fized Seament Length
v % h Fl=r @7 F=zEE FY2E19)
: Segment Length 0.0z
[] One way fitering
Buick View Settings S o
Too T2 EULLEN]= Wimimurn arc radius 0.005 Shift pointz randamly along toolpath

Tool Diameter 0.5
Cormer Radivs 0,125

I airnumn are: radius inimize number of points

Feed Rate 12 F @ Us Prezent arcs as line segments
Spindle Speed 2500 =
Coolant On

ToolLength 3
Length Offset 1

Diameter OFf... 1 2
] T 3

Arc Filter/Tolera

this involves several
e toolpath—originall

tribution
es Distributi e and the sed to derive it.
the total tolerance i i *)Ie % r by changing the
of the Cut, Line/Ar r Smoothing tolerances.

}— within the filter tolerance

ot istributes a toolpath's node points,
use marks and other imperfections.

ne/Arc Filtering
Toolpath filtering lets
— with single
avoiding the

ce multiple very,
, plify the toolpat 0
and grouping of points_th

Use the diffe heckboxes to e@le c creation in specific planes.
Enter minimum and maximumn a al control the size of the arcs Mastercam

creates in the filtered toolp

Define the smoothing tolers
toolpath.

ng, removing and/or adding node points along your

22. Turn the Coolant Flood on.
23. Select the OK button to complete this toolpath.
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24. It may take a while for Mastercam to create the toolpath. Mastercam’s multi-threading
functionality will calculate the toolpath while you continue to work. The green spool of
thread indicates threading is active.

EI--EE bdachine Group-1
m-dll Properties - GENERIC HAAS 4- 855 VMG
=88 Toolpath Group-1
=R 01 - Surface High Speed (Optidvea) - [WCE: TOF] - [Tplane: TOF]
E m Farameters

e ¥ #1-05000 ENDMILLI BULL- 1/2 BULL ENDMILL 0.125 RAD
&l Geornetry -

25. If threading is not active, you can turn it on by selecting Settings>Configuration... then
making the selection indicated belew on the Toolpaths tab.

[ Soreen N & 4
----- Shading [eneral ettings
----- Solidz [P Suppress associativity warming messages
""" Spin Controls ze exizting tools when imparting operations
----- Start / Exit . ) :
_____ Tolerances ‘ Digplay surface/plane interzections
..... Toolpath Manager Autarnatically calculate HST defaults
----- Toolpaths | Enable Multi-threading sf—
‘ Lock Feedrates

The screen should 100K like the image below:
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TASK 9:
FINISH THE POCKET USING SURFACE HIGH SPEED HYBRID

=

=
=
=

In this task you will use a 0.5 diameter Ball end mill to finish the pocket.

Mastercam’s Hybrid finishing toolpath addresses steep and shallow areas utilizing both
scallop and constant Z approaches in a single toolpath.

The toolpath switches seamlessly between both methods and cuts in a logical optimized
order.

Most of the parameters you define for the toolpath are similar or the same as other surface
high speed finishing toolpaths. However, the Step group of settings on the Cut Parameters
page are unique. Use them to control how Mastercam defines steep and shallow areas.

From the menu bar select TOOLPATHS>Surface High Speed>Hybrid...
You are first prompted to Select Drive surfaces, select the All button on the General
Selection ribbon bar as shown below:

SR AN S Y o % o®e

W

o 0

The Select All dialog box appears on the screen.
Click on the OK icon to complete and exit this feature.

To move onto'the next step you now need to_pick the End Selection icon @
Select the/,Containment boundary button from the Toolpath/surface selection dialog box.

Toolpath/surface selection G

Dirive

g ¥ ®
[0 {EAD fi. T

Shiow... |

Check
]

T2
¢

St

Containmment bidundary
RSN

Approximate ztarting point

0F
QL
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7. On the screen you will now see the Chaining dialog box with Chain set and in the graphics
screen a prompt to Chain 2D tool containment boundary #1. Ensure the C-plane radio
button is activated. Toolpath display has been turned off for clarity ALT + T. Now select the

line as shown below:
mchaining E

W &

C-plane () 3D

OO E
-
R
1_1!“ #

= 20] =

i elect the OK button
1/surface selection di 0
wdio button and the Hybr Ipath are

k]
[0 [CAD file..
Haorizartal Raster i

Check
o b

‘ Containment boundany
N

Appraximate start paint
Lk
o

o b ]

") Roughing
Firiizhi

b Parameters

- Trangitions

- Steep / Shallow
inking Parameters

Anc Filker / Tolerance
Planez [WCS)
Coolant

Radial

Hubrid

Guick View Settings

Taal 1/2BALLEM. ..
Tool Diameter 0.5

Comer Radius  0.25

Feed Fate 15
Spindle Speed 2500
Coolant On
ToolLength 3

Length Offzet 2
Diameter OF... 2

Cplane / Tpl.. TOP

Auiz Combin...  Default [1]

Curves

Paints
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11. Select the Tool selection page, then Select library tool... button.
12. Select the Filter button on the right side of the Tool selection dialog box.
13. Select the None button in the Tool Types section.

14. Click on the Endmill2 Sphere type icon as shown in the picture (1) below:
15. Select the drop down arrow in the Tool diameter (2) field and set it to Equal.
16. Input the tool diameter (3) as 0.5.

Tool Diameter 2 3

1

o
Do ==
m_ﬂ_j;j_ & d:znT:pE [] Comer [¥] Ful
nnnr

Tool Types

Tool Material

=dgle=

' Hs5 Ceeramic
&l ‘
_ ~ Carbide User Def 1
Operation masking ibrnazki Ti Coated UserDef 2

!
p

L

|Nn operation mazking 3 “ king - [ Al ] [ Maone ] [ Copy job setup -
v || %@ L‘
17. Select tf button to exit.

Rezet all
|
18. Select the 0.5 ball end mill. A g
a = - .25 ol
- V

d 1/2 BALL ENDMILL 1.0 Endmill2 Sphere 4

19. Select the utton tog e ction of this tool.

Filter Active
1 of 427 tools

Dizplay mode
) Tools
) Azzemblies

@ Both

(v ][%][2]

Mill-Lesson-9-27



Mill-Lesson-9

20. Make changes to the Tool page as shown below:

o Toolpath Type
||:||

Halder

Cut Parameters
- Trangitions
- Steep / Shallow
- Linking Parameters

- A Filter / Tolerance
- Planes (WCS)

- Coolant

- Canned Text

Mizc Walues

Axiz Control

- Auis Combination

- Rotary Axiz Contol

# Tool Hame Dia.  Cor. rad.
& 1 1/2BULLEMDMILL 0125 RAD 05 0125
Il ALLENDMILL

Quick Yiew Settings

Tool 1/2BALLEN. ~
Tool Diameter 0.5

Comer Radius 0.25

Feed Rate 15

Spindle Speed 2500

Coolant On

Tool Length 3

Length Offset 2

Diarmeter OFf... 2 ¥4
L) P —

4 LUl 3

Select library tool...

[ Toal i

Right-click for options

Inches

ion #

Forze retra
Minutes

Tool dia: 0.5

Corner radius: 0.25

Toolname:  1/2 BALL ENDMILL
Tool #: 2 Len. offset; 2
Head tt O Dia. offset; 2
Spindle direction:
Feed rate: 150 Spindle speed: |00
FPT: 0.0015 SEM 3272251

Plunge rate; 15.0 Retract rate; 50.0

Force tool change R apid Retract

Comment

L J
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21. Select the Cut Parameters page and make changes to this page as shown below.

- Toolpath Type
o Tool Cloged contours Clirnb -
e Hold
) o Open contours Orewiay -
SRl C it Parameters Step
i Transitions oo
- Steep ¢ Shallow Z stepdown )
« Linking Parameters
- Limiting angle 45.0 K
- Arc Filter / Tolerance
- Planes [WC5) 30 stepover 0.0z
Coolant
- Canned Text
) MI.SC Yalues 3D paszes K.eep tool down within
- iz Contral
- iz Combination Preserve £ passes { _' Distance .87
- Rotary Axiz Contral / ) A/
Closed off @ % of tool diameter 200
el Wi Stcings Offset method ozed offsets -
Toal 1/2BALLEN. = Oplimize cut order
Tool Diameter 0.5 B Tool cortainment Tip comp
Caomer Radius  0.25 Campensate to:
Fead Rate 15 = © Stock to leave
Spindle Speed 2500 on walls
Caolant i} Stack to leave
Tool Length 3 on floars
Length Dffset - 2 Stack to leave
Diameter OK... 2 T4 oh check
] n 3

Cut Parameters

rid toolpath. This is a
ions and scallop cut fo llow
pt order.

use se
Angle and 3D stepov ut passes for

mbination with the
Ipath.
cam first slices the

model into sections defined down distance. It then
e transition between ea ep g the specified

e drive surface's nsition within the step dist is less than the applied
limiting angle, the hybri - single 2D waterline cutting pass is

generated. Ot allo astercam uses the 3D stepover
value to cre ' e.

g passes in shallow stepdowns.

Select to maintain Z passes i
the Offset method. Desele
region is encountered.
Offset method

Select a method for handlin
down.

Closed offsets: The boundaries are treated as closed chains when calculating the 3D collapse
motion.

. s in shallow areas are calculated based on
te pse motion across the entire part when a shallow

daries between steep and shallow areas from the drop-
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22. Select the Transitions page and make changes to this page as shown below.

- Toolpath Type
Tool
- Holder

Cut Parameters

hallaw

Steep /5
- Linking Parameters

- e Filker ¢ Tolerance
- Plahes [WLCS)

- Coolant

- Canned Text

- Misc Walues

Auiz Control

Az Combination
Raotary Awiz Contral

Quick Visw Settings

Tool 1/2 BALL EN.
Tool Diameter 0.5

Comer Radius  0.25

Feed Rate 15

Spindle Speed 2500

On

3

2

2

»

Coolant
Tool Length
Length Offzet

Diameter OFf...
4 L

Transition

@ Tangential ramp () Ramp

Angle 100

=

tput 3D arc moves

smaller than

Skip pockets

() Straight

Transition Page

toolpath.

Sel
aster

u move.

ontrol the transition t

ramp to create
rts arcs at the begi

y moves that

h d transition betwee

nd end of the ramp for

elect the Steep /.S

o Arc Filter / Tolerance
Planes [WLCS)
- Coolant
Canned Text
Mizc Walues
e — Auiz Contral

< | 1

| »

Cuick Wiew Settings

P
is activat e

ol will make as it transi
f cuts on a differen

cu passes.

ool motion into

¢

Detect limits

b amirmumn depth

and ensure nothi{ re.
3|:'th
Usze £ depths
Firirmurn depth
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24. Select the Linking Parameters page and make changes to this page as shown below.

e Toolpath Type
_____  Tool Retracts "é . ‘/
1.0 Full Vertical Retract -

- Holder Clearance plane

Absolute Incremental
=)+ Cut Parameters @ © ] Output feed mowve B00.0
Transitions Curl up

Steep / Shallow

BNV | irking Pararneters Curl daven 015
015
- gz Filter / Tolerance Pt claris
- Planes [WCS] | 1 |
e Cioolant —+ T
- Canned Text 1 +
- Mise Values
Ayiz Control J \-
Axiz Combination Leads
Rotary Axis Control Linear entry/exit 0.025 Eittin
[incremental] d — —
Bl Wi Sellfigs Vettcal arc enly 007 Minimize T rirmming -
Tool 1/2BALLEM. = b & trimming 005
Wertical arc exit distance )

Tool Diameter 0.5
Comer Radius 0.25

Feed Fate 15 .

Spindle Speed 2500 ; ;

Coalant On |

ToolLength 3 8

Length Offzet 2

Diameter Off... 2 A% )

4 1 L3
Linking Parame
Use this page i passes. In general,
linking mov, i i ct with the part, com

i rameters page.
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25. Select the Arc Filter / Tolerance page and make changes to this page as shown below.

Transitions
Steep f Shallow
- Linking Parameters

Flanes [WCS)

- Coolant

- Canned Text

- Mise Walues

Axiz Control

Awiz Combination
Flotary Asis Cantral

Quick Wiew Settings

Tool 1/2BALLEN. »
Tool Diameter 0.5
Comer Radius 0.25

Feed Rate 15

Spindle Speed 2500

Coolant On

ToolLength 3

Length Offzet 2

Diameter OFf.. 2 2
L T—

Tolerance Distribution

Cut
tolerance

0.00033

—_—p 30 %

N

Linestre Fikening Settings
Create arcs ir:
Ml G17) [Vx2(G18)
Qe way filtering

Minimum arc radivs

Mawimum arc radius

Total tolerance; 0007

Linedsc Smoothing
tolerance tolerance
+ 0.00033 + 0.00034
— 330 4 34.0 X

Smoothing Settings

[@]¥Z [G19]

'

01

Uze Fixed Segment Length
Segment Length 0.0z
Shift pointz randaomly alohg toolpath

Minimize number of paoints

Present ancs as line segments

Arc Filter/Tolera

othing tolerance by

lues you enter her
efined set of¢'smo

(S \"
m

p

, removing and/or.addi

mplete this toolp

LN

this involves several
toolpath—original
ions wherever po
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28. It may take a while for Mastercam to create the toolpath. Mastercam’s multi-threading
functionality will calculate the toolpath while you continue to work. The green spool of
thread indicates threading is active.

Ell 2 - Surface High Speed (Hybrid) - (WCS: TOF] - [Tplane: TOF]
-] Pararmeters
- #2-0.5000 ENDMILLZ SPHERE - 1/2 BALL EMDMILL

- | Geometry -
.. 3& Toolpath - 0.0K - MILL-LESSOMN-9.MC - Program # 9
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TASK 10:
VERIFY THE TOOLPATH

1. Set the graphics view to the Isometric View by using the toolbar icon at the top of the
nifl ufllv | |

Select the Screen Fit icon found at the top of the screen to fit the part to the screen.
In the Toolpaths Manager pick all the operations to verify by picking the Select All icon
>

k

screen.

wnN

4. Select the Verify selected operations icon shown below:

Toolpaths v B x

X hiIx ERwSTEol. 7 @
A=A varo § EE{E'IH—T

5. Maximize the Backplot/Ve
6. Activate the Follow option i

quired.
oolpath section of the Verify tab.

,‘00

e tab. Initial Stock not

ivate the options s elow in the Visibility s& n

ivated.

Toolpath

g

Toal Ini

[ ] Workpi res
Visibility

9. Activate the Color Loop
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10. At the top of the screen select the View tab, the Isometric icon and then select Fit.

+

Home View ‘i".l'eﬁfy

+ T
3 e Se
" 4
Collisicn  Move Fit Eu:urrletrn: Single 2 Views 2 Viewsin Restore
L“__J Fromt -

g/ Right l
Report  List View in Rows Columns ".f|eu'.5 default view
Show 3D View Viewports

11. In the lower right corner of the screen now set the run Speed to slow by moving the slider
bar pointer over to the left as shown below.

Speed: D

12. Now select the Play Simulation button to review the toolpaths.

000Q0000

The verified toolpaths are shown below:

13. Select the Close button E in the top right hand corner to exit Verify.
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TASK 11:
SAVE THE UPDATED MASTERCAM FILE

1. Select the save icon from the toolbar.

TASK 12:
POST AND CREATE THE CNC CODE FILE

Please Note:
Users of the Mastercam Home Learning Edition (HLE) will not be able to Post and Create the
CNC code file.

>y

1. Ensure all the operations are selecte from the
Toolpaths manager.

2. Select the Post selected

by picking the Select All icon

G1 from the Toolpaths manager.

Toolpaths
X HhIx ERE
BXRA var

¢

sary changes as shown/bel

3.
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5. Ensure the same name as your Mastercam part file name is displayed in the File name
window as shown below:

File name: MILL-LESS0OM-9 -

Save as type: |NC Files (*.NC}) -

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

MILL-LESSON-9.NC x

7 (MATERTAT. — ALUMINUM IWNCH - 6061)

8 (T1| 1/2 BULL ENDMILL 0.125 EAD|H1|D1|TOOL DIA. - .5)
o (TZ2| 1/2 BALL ENDMILL|HZ|D2|TCOL DIA. - .3)
1l N1 G20

11 H2 GO G177 G40 G4% G830 G980
12 N3 T1 Mo

13 H4 GO GS0 G54 ¥3.13487 0. 52500 M3
14 N5 G43 H1 Z1.
15 He Ma

16 N7 E.2666
17 Hi G1 Z.2416 E
18 NS X3.1423
W10 X3.1575

xQ
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MILL-LESSON-9 EXERCISES
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