Mastercam ,{
TRAINING

GUIDE $

MILL- s@on 1%&
CORE RO s WATERLINE, AND

SURFACE SH LEFTOVER

caminstructor



Mastercam Training Guide

Objectives

You will use a provided model for Mill-Lesson-15, then generate the toolpaths to machine the
part on a CNC vertical milling machine. This Lesson covers the following topics:

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

Feed calculation.

2 Generate 3-dimensional milling toolpaths consisting ok

Core Roughing
Waterline
Surface Finish Leftover

2 Inspect the toolpath using Masterc
Launching the Verify function to machine
Comparing a verified part to the original S
Generating the NC- code.
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Mill-Lesson-15

TOOL LIST
> 1.000 diameter flat end mill to rough and finish machine.
S .500 diameter ballnose to finish machine
S .125 diameter ballnose to finish machine
< .0313 diameter ballnose to finish machine

Tool Li=st of MILL-LESSON-15.LMCI

Proj./Part No.: O Date : 08/22/09
Drawing No. 11 Customer H
Prog. HNHo. : 15 FProgrammer =1
Tool type H 1 Endmilll Flat 1 IN
Manufact.code @
Chuck H
Tool Number H 243 Feedrate 552
Diameter H 1 H Flunge . 7768
Corner radius : a a Diam. : h 43
Flute length : 2 ATUMINUM ... Lengt = H 243
Owerall length: 4 H 4
Tool type H 0.0313 1/32 BALL EN
Manufact.code :
Chuck H
Tool Number H eedrate : 15.0205
Diameter H REM : 3911 unge feed r.: 7.5103
Corner radiu Tip angle H 0 Diam. offzet : 246
Flute length Material :  RLUMINUM .°°. Length offset : 246
Overall les No flutes 4
0.125 Endmill2 Sghe /8 ENDMILL
15.0205
0.125 REM 97749 7.5103

0.0625 Tip angl
0.3 terial
2. flutes

ALUMINDM th offset 2449
4
2 Sphere 1& Em‘emi\
Feedrate 15.684148
B 4 Plunge feed r. 7.8208
0 Diam. offset
INDM ... Length ocfifset
4

2479

256
254
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Mastercam Training Guide

MILL-LESSON-15 - THE PROCESS

TASK 1:
TASK 2:
TASK 3:
TASK 4:
TASK 5:
TASK 6:
TASK 7:
TASK 8:
TASK 9:
TASK 10:

Toolpath Creation
Setting the environment
Open existing file from the multimedia CD
Define the rough stock using stock setup
Rough mold core using Surface Highh\Speed (Core Roughing)
Finish profile surfaces using gh Speed¢Waterline)

Finish all remaining stock usi face Finish L er
Verify the toolpath and compar T file
Save the updated M

efile

Post and create the
Create ActiveReport

<

\}‘b

S

O
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Mill-Lesson-15

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 3D part.

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

Toolpath Creatign

TASK 2:
OPEN EXISTING FILE FROM THE MU |ACD

is ayfolder called M -Files. The file
3 disurface (solid) the part.
A 4 — AXIS VMC.

Select File>Open> Mill-Lessqp=5. MCX.
If confronted with the System @ guration dialog box
settings.

< On the multimedia CD that came wit
is in inch units and contains the wire
> The part is already setup for a: GEN

jvat e radio button for All

When you open a
use, Masterc

switching ugits angloading an alternate
operation, s t on€ of the followi
Units: Tells M rcam to use o
All settings: Tells Mastercal

the units from the new configuration file. (default)
all settings from the new configuration file.

3. Select the OK button
4. Activate a shaded view by

@ 047 %- |

he System Configuration dialog box.
cting the icon at the top of the screen.
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Mastercam Training Guide

TASK 3:

DEFINE THE ROUGH STOCK USING STOCK SETUP

1. Click on the Toolpaths Tab as shown below: Note; Alt-O will Show/hide the Operations

Manager pane.

| Toolpathg, Solids |Art |
R A Sel
[ Regen ‘[ sect | (2]

=-[E] 5olid \

2. Select the + in front of Properties to expand th
setup in the toolpath manager window. Sele

[S elect comers..

[ B ounding m

Ml extents

J
|

[ &lSufaces | [ &l Solids

[ AiEnties | [ Unselectal

-
Bounding Box

Create

Stock
[ Lines &

Shape

(%) Rectangular
) Cylindrical

Az
z 2,
v 1?4
w [~z
Center an Agis

select the OK butto

Stack Origin

In view
cooidinates

O Sy W W A

up Properti elect Stock
ng box butto

%,
\\}‘b

ty Zone -

olpaths
e Beundi

E3

e
- o3 S~

‘-y,"l

Sy 4

T 2282m |

. -7
i
<

« [00
¥ 013
Z |01
[Selact COMMErs. ] [Bﬂundinghnx] [ MCI extents ]
[ anSutaces | [ ensoids | [ abEnies | [ Unssiectal |
[[] Use Machine Tree
EX

4. Set the parameters to match the Stock Setup screenshot shown in the above right image.
Since the expand option in the bounding box window increased the size of the stock in both
the negative and positive directions, the Z dimension needs to be reduced by 0.1. Simply
select the Z dimension and add — 0.1 and hit enter.
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Mill-Lesson-15

5. Select the Tool Settings tab and change the parameters to match the Tool Settings
screenshot below. Note: The Feed Calculation is set to From material. To change the
Material type follow the instructions below:

'Mar:hine Group Properties ‘zl
Fies_[ TootSetings [ionk e ety zoe To change the Material type to Aluminium
6061 pick the Select button at the bottom of
Program & _ B .
ey I the Tool Settings page.
ced Calculation oolpath Configuration

© Fromtool [ &ssign taal numbers sequentially
@ From material [T]wam of duplicate tool numbers At the Materl al L | st dlalog box Open the
3 From defaults [ Use tol's step, peck, coolart . .
© Vs defred e o b i Source drop down list and select Mill —

Spindl pecd library.

Foed rate Advanced options

Overide defaults with modal values . A

Rt - From t Materials lisiselect

Mo B8 1 ot A I ingh - 6061 a select the
[ Adiust feed on arc mave Feed plane

Minimum arc feed b u .

Sequence §
Start
Inerement

Material

ALUMINUM inch - G061 | [ Edt. [ Seect. | 06

changes to Mastércam

Material Definition

=

HS5
Carbide

Ti Coated 2 100.0

Base feed per toothdrevolution (i
v X g 100.0

% of Base  Tool Type A

100.0 Undefined X

000 Center Diil . Uz 100 | [looo |

100.0 Spat Drill

1200 Dril [¥] User Def 2 1m0 | [0 |
160.0 R eamer
1nnn Domrm

Output feed rate units

@ Inches () Millimeters O Ml

(v][%][?]
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Mastercam Training Guide

Material Definition allows the user to enter the Base cutting speed (Surface Feet per Minute)
and Base feed per tooth/revolution (Chip Load). These base values can be arrived at based

on the material used. Mastercam’s default values are very conservative so we will use them for
safety purposes during this tutorial.

% of Base by Operation Type allows the user to specify a variation in SFM based on the
operation type. Eg, face milling will have a much higher SFM than profile milling.

% of Base by Tool Type allows the user to vary feed per tooth by the tool. Eg. endmills will
typically have a much higher feed per tooth (FPT) than a ballnose tool will.

Allowable tool materials and additional speed/fe ges allows the user to further
customize based on the tool type.

If cutting on a machine, it is extremely important that you research recommended SFM and FPT
for your tools and material and make the appropriate settings in Mastercam.

@(omplete this functioh
exit the Machine Group Properties.

7. Select the OK button
8. Select the OK button

9.
> Your part shoul
on the top of

Mill-Lesson-15 - 7



Mill-Lesson-15

TASK 4:
ROUGH OUT MOLD CORE USING SURFACE HIGH SPEED (CORE

R
=

1.

6.
7

OUGHING) TOOLPATH

In this task you will use a 1.000 diameter end mill to rough the part.

From the bottom Status menu bar open the Level Manager and ensure level 1 and level 2
are turned on.

From the menu bar select Toolpaths>Surface High Speed...

If prompted with the New 3D Advanced Toolpath Refinement Feature window, select
Yes, | want to activate. Show me this dialog again.

When prompted to Enter new NC name ensure Mill-kESSON-15 is visible and then select

the OK button .

You are first prompted to Select Drive surfacesfWi seléct all of th on the
screen.

"\
Click the End Selection icon . @

. Click on the Containment Button.
Containment
oy B[ ®

8.

Select C-plane in the Cha
chain around the top

@ipleng O3

(1]
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Mastercam Training Guide

9. Click on OK to exit Chaining and then confirm the number of drive surfaces as
shown below:

r

Toolpath/surface selection

Dirive

oon | K || ® |
0] |[CAD file... | iy |

Show...

Check. $
Show...
Containment

(1]

tarting poin

. Q b
tton olpath param
Ipath Type t 0 vate the R

abl radig button, and then select the
ughing toolpath.
In the lower left corngmag.t age select the Select library

ect the Tool t
ect only the Endmilll Flat icon:

Approximate

utton.

Ful

Ceramic
Carbide User Def 1
Operation masking Urit masking Ti Coated User Det 2

l All ] [ Mone ] l Copy job setup mat| ]
[%]

14. Select the OK button to exit the Tool List Filter.
15. Use the scroll bar on the right of this dialog box to locate and select the 1 Inch Flat Endmill.

16. Select the OK button to complete the selection of this tool.

Mill-Lesson-15 -9



Mill-Lesson-15

17. Make changes to the Tool parameters page as shown below:

-
Surface High Speed Toolpaths - Core Roughing

=]

ELTIEE

4] By clicking on the
tool on this page,

you will

< Toolpath Type ]

- i

ES3

Holder

(=) Cut Parameters
& Trochoidal motion
- Trangitions
<o Steep 4 Shallow
+ Linking Parameters

wee darc Filter / Tolerance

Tool Narme | Dia.
1IMCH ...

Car. rad.
0.0

Length  #
1.0

| >

Flanes [WCS)
Coolant 0
o Canned Text
o Mise Walues
(= iz Contral b
< >
(_
Quick View Settings
Tool TINCHFLAT ..

Tool Diameter 1
Corner Radiuz 0

Select librany tool...

Feed Rate 19552

Spindie Speed 1222 [] Tool inspection / change
Coolant 0if

ToolLength 4

Length Offzet 243

Diameter Off . 243

CPlane / TP... TOP

FormulaFile  Default Formula

Auiz Combin...  Default[1]
= edited

& = disabled

Endmill Flat | Type | Farameters

Right-click for aptions

[ Filter Active W

e
w

Tool diameter: m
Corner radius: -

automatically load
the values for

T ool name: | TINCH FLAT ENDMILL

FPT (feed per

Toal number:
Head number: D Diameter offset:

Lenath offset:

tooth) and SFM
(surface feet per
minute). This is
because we
glected From

operties.

Rough Y step [%]
Rough Z step

Spindle rotation

@ ow (@]

Retract rate

534
Mumber of flutes 4
100.0
100.0

% of matl. cutting speed

% of matl. feed per taoth

Tool file name
Toal name
Manufacturer's tool code
Chuck

19. Click the OK button to

lar tool.’

% of matl fe
further adj
tool. é

Ref;

A
e
\ 2 for material library information.

allows the user a
T based on the particular

eturn to the Tool Parameters page.

Mill-Lesson-15 - 10
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20. Make the selections shown below on the Cut Parameters page:

I R=11T ies

Surface High Speed Toolpaths - Core Roughing

----- Toolpath Type =
Tool
----- Holder

& Trochoidal motion
Transitions
Steep / Shallow
[#- Linking Parameters
----- Arc Fileer / Tolerance
Flanes [WCS]
Coalant
Canned Text
----- Misc Values
Axig Control
Axiz Combination LI

Quick View Settings

Tool TINCH FLAT (=]
Tool Diameter 1
Corner Radivz 0

Feed Rate 19.552

Spindle Speed 1222

Coalant On —
Tool Length 4

Length Qffset 243

Diameter OFf.. 243 _I;I
A I I 13
= edited

= dizabled

&

Cutting method

— Stepdown

Stepdawn
W add cuts

Min stepdown

Max profile
stepover

¥ Smoathing

Max radius

r~ Tool containment
Compengzate to:

 Inside  Center

Offzet distance

K stepover
% of dia. IBU.U
bdin. 033

(LERS ID.B

Steep / Shallow
Linking Parameters

Arc Fileer / Tolerar
Flanes [WCS]
Coalant
Canned Test
- Misc Values
= Axis Control
ad]

Quick Yiew Settings

Tool TIMCH FLAT ...
Tool Diameter 1
Corner Radiuz 0

Feed Rate 19.552
Spindle Speed 1222
Coalant ulig
ToolLength 4
Length Offset 243
Diameter Off... 243
CPlane / TP... TOP
Formula File  Default. Farmula
iz Combin...  Default [1]
= edited
& = disabled

unge rate

() Feed rate

Output 30 arc moves

Z clearance

Plunge angle

Prefermed profile
length

Skip pockets
smaller than

Mill-Lesson-15 - 11



Mill-Lesson-15

22. On the Steep/Shallow page set the Minimum Depth of the cut to 0.1 (this is the top of
stock). Right click in the Maximum Depth then select Z = Z coordinate of a point.

£ depth

Masimum depth | 0.0

Right Click

Lsze Z depths M
Minimurn depth

S

% =¥ coordinate of a point
Y =¥ coordinate of a point
Z = Z coordinate of a point:
R = Radius of an arc

D = Diameter aof an atc

L = Length of an entity

5 = Diskance between 2 points

A = Angle menu

23. Select the Z at the top of the mold ba

¥ UseZ depths Dretect limits |
Minirurn depth IU-1

Maximum depth [-1.6462

PSP

Mill-Lesson-15 - 12
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25. Make the following selections on the Linking Parameters page: Open up the top drop down
menu first and select Minimum Distance.

Surface High Speed Toolpaths - Core Roughing

A
= Retracts
Clearance plane b irirnum Distance
@) Abzolute O Incremental ey |
Curl down
Part clearance
' t
3 1
- hd Leads
3 Linear entry/exit
[incremental]
Quick Yiew Settings )
Tal TINCH FLAT .. elitd et
Tool Diameter 1 . -
Comor Badizs 0 Wertical arc exit
Feed Rate 19.552 .
Spindle Speed 1222
Coalant aff L
ToolLength 4
Length Offzset 243
Diarneter Off... 243
CPlane / TP.. TOP
Formula File  Default. Formula
Awiz Combin...  Default [1]
= edited
2 =disabled

alerafice

et tol

For the purposes of this tutorial we
will do all roughing at .005 overall
tolerance to speed calculation
times.

Total tolerance 0

If cutting on a CNC machine, typical iolerance selections would range from .001 to .0001.

Mill-Lesson-15 - 13
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27. Select the Refine Toolpath button and make the following selections:

iy preferences are:

- Short
- Marmal
> | -Long

MC program
length

Tolerances Diztibution

Cut

tolerance

0.005 +

100.0%

[ ] Lineddre Filkering Settings

28. Select the OK b
29. Finally, move tg

- Best
- Better
> |-Good

Surface quality Calculation
[Toolpath zrmoothiness) time

Linedérc Filter
tolerance

[ ] Smoothing Settin

- bdiniral
L‘) - Marmal
- Extended

window.
oolant on.

Mill-Lesson-15 - 14
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TASK 5:
FINISH PROFILE SURFACES USING SURFACE HIGH SPEED
(WATERLINE)

> Next you will finish the flat portions of the part using the Surface High Speed (Waterline)
toolpath.

2 You may find it useful to toggle the display of toolpaths on and off during this lesson. Do
this by selecting Alt-T on your keyboard to hide/show the toolpath display.

For programming, it is efficient to use Mastercam’s various fungtions such as Horizontal,
Waterline and Rest Material to isolate part features e them with the best strategy

and tools.
Waterline toolpaths are best suited for surfaces S S 00 degrees.
This is because the distance between passgsi sureéalong the tog e the

surfaces are shallower, material typically A
configure the toolpath to generate extra (

1. Inthe Operations Manager ¢ that the red arrow yse e new operations is in
the Finishing Toolpath«ro fter the first operatien. Ifitis not, simply grab it with
the left mouse button, an e desired location.

2. Create a new operatio, right clicking in the ions Manager window, select Mill
toolpaths>Surface ed toolpath....

3. Window select al n the screen

5. Click on End Selection .

Mill-Lesson-15 - 15
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6. Now select the Containment button and select C-plane in the Chaining window. Next add
the top edge of the mold base as the Containment Boundary.

7. Select the OK button to exit Chal nd select th tt to exit

Toolpath/surface selection.
8. Change the Toolpath Type t ing and select Watexlin
) Roughing
(%) Finishing

Mill-Lesson-15 - 16
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9. Navigate to the Tool page and use the Select Library tool... icon to select a 0.500 Ball

Endmill.

(TEHERE

- Toolpath Type =

Holder

[ Cut Parameters

2 Rest Material
Transitiore
Steep / Shallaw

[ Linking Parameters

Arc Fileer / Tolerance
Flanes [wC5)
Coolant

Carined Test

e Misc Valugs

B Az Cantrol

Axiz Combination ;I

Quick View Settings

Tool 1/2BALLEM
Tool Diameter 0.5
Comer Radius 025

Feed Rate 15,6416
Spindle Speed 2444
Coolant On

ToolLength 3

Length Offset 256

Diameter Off... 256 =
4 3

= edited
2 = disabled

Tool diameter: IU 5
Comer radius: IU 25

T ool hame: I 1/2 BALL ENDMILL

Tool number: I2EE Length offset: I2EE
Head number: IU Diameter offset: |258

TINCH FLAT ENDMI.. 1.0 00

4 | |

Right-click for options
Select library toal... |

Tool inspection / change

™ Filer Active

Irichie

&
Farze retract even
r

400.0
400 i frutes

" Tobatch

Note that the

ter / Tolerance
Flanes [wC5)
Coolant
Carined Test
e Misc Valugs
B Az Cantrol

Axiz Combination

Quick View Settings

Tool 1/2BALLEN. = |
Tool Diameter 0.5
Corner Radius  0.25
Feed Fate 16646
Spindle Speed 2444
Coolant On —
ToolLength 3

Length Offset 256

Diameter Off... 256 =
4 3
= edited
2 = disabled

Stepdown

¥ Add cuts

¥ Optimize cut order

Tool containmer

Tip comp
Compenzate to:
 Inside Stock to leave

on walls
Offset distance

¥ Add offset i

Stock to leave
on floors

Total offset distance =

Mill-Lesson-15 - 17
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11. Set the Transitions parameters as shown below:

Surface High Speed Toolpaths - Wat

BEICTE

Toolpath Type =]
Tool
Halder

Cut Parameters
@ Rest Material

13
- Steep / Shallow
Linking Parameters

Arc Filter / Tolerance
Flanes WC5)
Conlant

Canned Text

Misc Values

s Control
< fig Combination LI

[uick View Settings

Tool 1/2BALLEN = |
Tool Diameter 0.5
Corner Radiuz  0.25
Feed Rate 156416
Spindle Speed 2444
Coolant On —
ToolLength 3

Length Offset 256

Diameter Off... 256 =
4 »

= edited
@ = disabled

i~ Transition

% Tangential ramp " Ramp £~ Shraight

Angle 30.0

¥ Output 30 arc moy

12. Select Steep/Shallo
Maximum depth:

gt Toolpath Type
e Tool
: Holder

ameters
Fest Material

Planes
Coolant
Carned Text

Misc Values
Az Contral b
< It

Quick Yiew Settings

Toal 1/2BALLEN
Tool Diameter 0.5

Comer Radivs  0.25

Feed Rate 156416
Spindle Speed 2444

Coolant On

Tool Length 3

Length Offset 256

Diameter Off... 256
CPlane / TF... TOF

Formula File  Default Formula
Axiz Combin,..  Default (1]

= edited
@ = disabled

M aximum depth |-

y N
T S =2

vI[®][@][2]
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13. Set the Linking Parameters as shown below:

-
Surface High Speed Toolpaths - Waterline ]

Y52 HW

- Toolpath Type ~
. » =1 Retracts

o Tool
Holder Clearance plane

Do it Paameters Qv (PEEmEE 7] Dutput feed mowe | 500.0
2 Rest Material Curl up 01408

------- Transitions =
Steep / Shallow Curl down 01408

=3} e *arameters

Pait clearance

< A Filter / Tolerance | 1

Flanes WC5) — —
Coolant = T 1
- Canned Text J \-

Misc Values

= iz Control [ Leads

< 1 | Linear entry/exit .
— — [incremental] i
Qick View Settings Wertical arc entry

Tool 1/2BALLEN..

Tool Diameter 0.5 Wertical arc exit -m

Corner Radiuz  0.25

Feed Rate 15,6416 Horizontal arc entry 0,29

Spindle Speed 2444

Codlant On Horizontal arc exit 0.25

ToolLength 3

Length Offzet 256
Diameter Off. 256 Ma remp angle

CPlane / TP.. TOP .
FormulaFile  Default.Formula Ramp height
Auxis Combin...  Default 1]

= edited
& = disabled

Toalpath Type
Tool

Offset tolerance

Canned Text

Misc Yalues

- Axis Control 84|
i =]

5
i.

b &N

Quick Yiew Settings

Tool 1/2BALLEN...
Tool Diameter 0.5

Comer Radius 025

Feed Rate 16.6418
Spindle Speed 2444

Conlant On

Tool Length 3
Length Offset 256 [ Tonolpath filet

Diarneter OFf. 256

CPlare / TR... TOP Riadius
FormulaFile  Default Formula
Axiz Combin...  Default (1)

= edited

o (v I[®%])[Q][ 2]

15. Navigate to the Coolant tab and turn the Flood coolant on.
16. Select the OK button to complete the toolpath.
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17. Review Operation 2 using Backplot. The results are shown below:

|
|
| -
|
|
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TASK 6:
FINISH ALL REMAINING STOCK USING SURFACE FINISH LEFTOVER

< Next you will finish leftover stock with a 0.125” ballnose tool.

Great care must be taken to run the next toolpath on a machine. The toolpath uses a very small

ballnose tool which is difficult to setup and machine due to tool length, rigidity, and strength.

1.
2.
3.
4.

Select Toolpaths>Surface Finish>Leftover.
Select the mold core solid on level 1 as the drive surfa@e, leaving the base unselected.

Click on End Selection .
Select the Check select button and add the lower b solid on le as a check

surface.

Fa

5. Click on End Selection . .
Select the OK button to conti

S
ALL ENDMILL 05 025
@ 243 1INCHFLATENDMIL.. 10 00

I™ Tobatch

Mill-Lesson-15 - 21
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8. Make the selections indicated on Surface parameters page shown below:

Surface Finish Leftover E

Toolpath parameters  Surface parameters I Finish leftover parameters | Leftover material parameters I

¥ Clearance... IT a Tip comp Tip -
% Absolte ¢ Incremental
| Uz cleararnce oy atthe ll
start atidlefd ol operater Stocktoleave [o0 (103)
=3 1
v Retract |01
o 4_| Stocktoleave [pp (6)
© Apsolte ¥ Incremertal on check

L b e
L

Compensate to: 0
© Inside & Center ¢ Outside

I= | Tiop ofistoch: I = Additonalotfest (00

* sbsclute. 0 [rerermertal

Begen... | [T | Ditecticn.

parameters as shown below:

Total tolerance...| | 0.001

[1 Use approsimate start point

Fram
slope angle

M achining angle
To

Machining direction ‘
O Cow
[ Espand insids to outside

ollapse. ][Gausallmgs I[ﬁdvancedselt\n y

5\&

[vI[%][ 2]
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10. Select the Leftover Material Parameters tab and set the parameters as shown below:

Similar to the Surface High
Toolpath paramsters | Suface peremters | Fiish eftover Uefiovrmofersl parsimeters | Speed toolpaths this tab is
Etemr e e e used as a rough way of

determining the stock left for

s - machining.g

Roughing tool comer radius: fozs

Oversp dtance o The Overlap distance is used
to calculate the stock based
on a larger tool size to make
the computed stock to
machine incgease.

_? |

11. Select OK to creat

results are shown below.

then Backplot afteés geeration is complete. The
g dialog box ears select the OK to exit.

Bave are identical, You may wish to adjust
ginus cut tolerance For crisper tool mokion near

x\ I o not shaw this warning again this session

uired to finish the smallest fillets. The process would
he toolpath with a tighter tolerance to get the desired
igh, please view the creation of this next toolpath as an

< Typically a final toolpath would be
require a smaller tool, agpd p '
results. As processingti
optional exercise.

12. Copy the last toolpath, Operation 3, and paste it below in the Operations Manager creating
Operation 4.

13. Select the Parameters option for Operation 4.

14. Change the tool to a 1/32 Ball Endmill.
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15. Adjust the surface Finish Leftover parameters page as shown below:

-
Surface Finish Leftover

| Toolpath parameters H Surface uarametersl Firish leftover parameters ‘ Leftowver material paramalers‘

3

Total tolerance 0.0005 Cutting method | 30Callapse %
Hybrid [zonstant £ cuts sbove cut off angle, 3d cuts below)

g
i

D Use approximate start point

Fram m Keep cuts perpendicular to leftaver region
slope angle -
M achining angle
To - Machining direction
slope angle m

COcow ®ow

] Expand inside to outside

O | Depth fimits [ Callapse. ][Gapseltings ][Advancedsett\ngs

O

Q.

offthe previous tool used:

17. Select OK to exi h Parameters.
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18. Regenerate the toolpath by clicking on the Regenerate all dirty operations and Backplot
the operation: If a warning dialog box appears select the OK to exit.

|
|
- | -
|
|
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TASK 7:
VERIFY THE TOOLPATH AND COMPARE TO STL FILE

Using Mastercam’s Compare to STL file function will allow us to identify areas on the part that
require further machining as well as areas that may have been gouged. It is important to keep
in mind that tolerances play a very large role in the use of this function. Accuracy of a
comparison can only be as accurate as your machining tolerance.

1. Use the Alt+Z shortcut to get to the Level Manager, turn on level 1, make all other levels
invisible, exit the manager.
2. Inthe top menu bar, select File>Save Some. Y [ mpted to Select entities to
save. Select the two solids (the main part and the Dase).
. . .’
3. Click on End Selection :
4. The Save As dialogue box will open. our Mastercam in , then the
file with the n -LFSSON-15.STL.

data sub directory.
5. For Save as type select .STL file the

Save jn; | 1) data v| Qo T @

(%) World Coording

Current WCS K
Resolution : 0.0005 O

(v [ %] 2

Save as an STL File _5
@ Binan ol
1

7. Select OK to exit Options.
8. Select OK to exit Save As

9. Select all of the operations you have completed so far by picking the Select All icon @
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10. Select the Verify selected operations button circled below:
Toolpaths | Solids | & |

G T E@o

11. Select the Turbo button. Turbo does not display the tool or holder and does not perform live
updates of the stock, which is updated at the end of the verification. Turbo is generally the
fastest option for verification.

Y

12. Check mark Stop on collision and set values as W:

Yerify |z

O
"a@

Drizplay contral

Movesdstep:
Moves/refresh:

Speed Guality

Update after each toolpath 0
Stop options
Stop on collision Q @

[ Stop on tool change
[ Stop after each operation

[J*erbose
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L1
13. Select the Options button J then make the following selections:

- =
Verify Options |§|
Stock.
Sl Eelndcs Min point:  Max point:  Marging:
© Box [ scantoopathls) | x |2375  [[235  [[o0 |
Cylinder
O File Use Stock Setup values i |'1 335 | |2-255 ||D-D |
O Soid b [ Pick stock comers... ] Z |'2-1452D1 | |U-1 ||U-D |
Initial stock. size source Cylinder axiz
() Scan toolpaths) S Cylinder diameter:
(®) Stock Setup Y _
Center on axis

() Use last size =

Stock file: |E:\MEAMX2MF|2\DATA\TEMF’.STL | [ Translucent stock

Mizcellaneous optiohs Tool prafile W

Usze TrueSolid Auto
Cuitter comp in control Az defined
[ Display 342 aes

[ Hide taol at each stop
[ Make tue threads

[]Remave chips Tool tolerance: 0.008
[] Change toolfcolor STL tolerance: 0

- then sel hihe button to
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15. The STL Compare dialogue box is now open. Select the File button and select the

.stl file that you saved in the earlier step.
16. The comparison stock model is now loaded. Select the Compare the machined stock
and the STL file. The computed results are shown below:

MILL-LESSON-15 DUANE

e on the chart
: N
ate additional X remove.

0 anything betwge ue and yellow will be acceptable

and considered comp

Purple to red shade ould indicate& es and areas in previous toolpaths that
need to be add ed!

17. Exit the STL Compare and C&tions by clicking on the OK button v ],
TASK 8:

SAVE THE UPDATED X FILE

10. Select the save icon from the toolbar H .
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TASK 9:
POST AND CREATE THE CNC CODE FILE

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

Toolpaths | Solids | At |
hix E@ ok

2. Select the Post selected operations button from the Todlpath manager.
Please Note: If you cannot see G1 click on the right gan the Toolpath mapger window and
expand the window to the right.

Toolpaths | Solids | &t |
%% % S 0%

Post processing

3. Inthe Post processing window, make\th assary changesé&ow:

Active post; Select Post

[FEMERIC HAAS 4 MILLPST

[ Output MO file descriptor Praopeties...
ML file

() Ovenwite Edit

(&) Ask

[ 5end ta mackhine

*

] MCI file
Ovwenarite
ut Tplanes
lative to ‘WS

*
vI[®][? %\
4. Select the O t to continu \
5. Enter the same n as your Mastercam¥Wart file name in the NC File name field Mill-

Lesson-15.
Select the Save¥utton.

. The CNC code file opens u ult editor.
8. Select the in the t(& r to exit the CNC editor

No
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TASK 10:
CREATE ACTIVEREPORT

< Finally, you will create a report to help with part setup at the machine.

1. Inthe top menu bar, select Settings>Configuration>Toolpaths then change the Setup
Sheet program to ActiveReport.

System Configuration %]

Analyze
Backplat Toolpath dizplay during creation Toolpath/suface selection
CAD Settings

Chairing O Step (%) Endpoints D
Colors . () Run O Interpolate

Communications

Canverters FRun delay: |U 0 | Step size: |U i ‘

Default Machines
Dimensions and Notes

Files (&) Animated ] Repaint toolpath
i Post Dialog Defaults O static Draw taal
) Printing
= Screen Enable 'Change at Point' during path creation
Grid Settings wiire
Wiewsheets -
Shading General settings
Solids [] Suppress associativity warning messages
Sart ¢ Exit Use existing tools when importing operations

eep regen files that took more
I timg to create than [minutes)

Tolerances

Display surface/plane intersections
T aclpath Manager [¥] Automatically calculate HST o
WVerify Interface Enable Multithreading

Wire Backplat Setup Sheet prog

ActiveReport N

Memory buffering

% of physical memary

wN
n
@
—
c
©
—
>
@
1)

e Level

ide"the Operatio
button

iveReports Viewer will automatically. t
report and g ugh the various pa
anager.

may take a while to load.
ing the report information to the

No o A&

ny following file formats.

Repart Locument For i
Portable Document Format {POR
HTML Formak (HTM|

Rich Text Format ¢

Text Formak (TxT)
TIFF Formak (TIF)
Microsoft Excel Format (€LS)

This completes Mill-Lesson-15.
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MILL-LESSON-15 EXERCISE

2 The Mill-Lesson-15-Exercise file can be found on the accompanying DVD in the
Mastercam-Files folder and is called Mill-Lesson-15-Exercise.mcx.

Use the information learned in Lesson 15 to create a toolpath for the Mill-Lesson-15-Exercise.
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