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ABTRACT

In teaching and learning sessions, practical work also serves
as a application to the theory presented in class. This study aims to
identify the effectiveness by using the ebook Training Tutorial Milling
Process while conducting practicals for Cad Cam at Department of
Mechanical Engineering, Port Dickson Polytechnic. It simplified  of
procedures for the use of software. This eBook is a teaching aid that has
been innovated from previous learning methods. It is used to carry out
practical  tasks to learn how to use CAD/CAM parameters in
generating toolpaths and generating G and M codes from software
programs. The concept is used to understand and provide proper
planning to produce CNC machining work using MasterCam.
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CAD is the process of =
utilizing computers to create and / i
edit design models and w
drawings. CAD Technology can \\\'
provide :

« Faster than conventional
methods.

* Easy to develop the model
and associated drafting.

¢ Possible to manipulate
various dimension, attributes
and distance of drawing.

\
)

« Accurately calculate
the geometric
properties.

* Easy to modify a
model.

e Use of standard
components (part
libraries).

«  Provide 3D (three
dimensional)
visualization
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CAM can be defined as the effective
utilization of computers in  direct
manufacturing process control &
monitoring or indirect manufacturing
operation support.

An integrated CAD/CAM system
is a devoted system that will let the
user to make or create a product
geometry and  generate  CNC
programs all in one package.

CAM is the use of computer
and computer technology to help in
all phases of manufacturing «
product, including process and
production planning, management,
machining, quality  control  and
scheduling.

COMPUTER AIDED MANUFACTURING -

Combination of CAD/CAM system
allows the transfer of information from
design info  CAM  system. The g
database elaborated in CAD is kept
store and processed further by CAM
into the necessary data. This process
are included the instructions for
operating and controlling
production, machinery, automated
testing, material handle equipment
and inspection for  production i

quality.
1

NI E



cADCAM

Mastercam

CAM is capable to
describe tool path in operations
such as NC turning, miling and
drilling. The programs is
automatically determine and
optimize the toolpath. It allows
coding and classifying parts into
groups that have similar shapes.

The emergence of CAD/CAM has a major impact on
manufacturing by standardizing product development and reducing
design effort, tryout and prototype work. This is resulting in significantly
reduced costs and improved productivity.

Benefits of CAM

 Direct applications : device monitoring & control, NC, PLC,
manufacturing cell.

 Indirect applications : manufacturing support-planning, MRP process
planning, scheduling, inventory, shop floor control.
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NUMERICAL CONTROL PROGRAMMING

The NC is a Numerical Control, DNC stands for Distributed Numerical
Control and CNC is the Computerized Numerical Control.

O
y 4
o

Distributed Numerical Control is not included as a part of
the control unit. DNC networking are required when CAM
programs are to run in CNC machine control unit. The equipment
required are RS232 cable and software. The input/output is used
to send and receive data such like a port RS232 on CNC
machine.

Numerical Control (NC) are built-in for the control unit. It is
permanently wire in the system and used a fixed logical
functions. This system not allow any modification in the program.

But it is still can interpret a part of program. For input
information, punched tapes or punch card are requires for
compulsory
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Central computer

Communication network
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Numerical Control (NC) s
defined form of programmable
automation. This is the
mechanical actions of a machine
tool or other equipment which
are handled by a program
(through punched tape)
containing coded alphanumeric
data.

Part programming contains
geometric data concerning the
part and motion information to
move the cutting tool with

W respect to the work piece remove
one.

Basically, the machine delivery an instructions and order as a sequence
of blocks containing commands to set spindle speed, feed rate, machine
parameters and other relevant information

The program address G identifies a preparatory command,
often called the G code. It is pre set function associated with the
movement of machine axes and geometry.

Motion group

GO0 - Rapid positioning

GOl - Line interpolation f #
IS

G0O2 - Circular interpolation - clockwise

G0O3 - Circular interpolation - anti-clockwise
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Dwell
GO4 - Duell

Active plane selection group

G117 - XY plane selection
G18 - XZ plane selection
G19 - YZ plane selection

Cutter compensation group

G40 - Cutter compensation, cancel
G4 1 - Cutter radius compensation left
(G42 - Cutter radius compensation right
Units Group

G70 - Inch units

GC7 1 - Metric units

Hole making canned cycle group

G80 - Canned cycle cancel
G81-89 - Canned cycle on

Co-ordinate system group

G90 - Absolute co-ordinate system
G91 - Incremental co-ordinate system
Preset

G92 - Absolute pre set, change the datum position
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Miscellaneous Functions, M

MOO - Program Stop

MO| - Optional Stop

MO2 - End of Program

MO3 - Spindle Start Clockwise

MO4 - Spindle Start Counter-Clockwise
MOS - Spindle Stop

MO6 - Tool Change

MQ7 - Mist Coolant On

MQ8 - Flood Coolant On

MO9S - Coolant Off

MI10 - Clamp

MI1T - Unclamp

M13 - Spindle Start Counter Coolant on
M14 - Spindle Start Counter-Clockwise, Coolant on
M30 - End of tape, rewind
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MCU is a microcomputer that stores the program and
executes it by converting each command into actions by the
machines.

MCU consists of both hardware and software. Hardware
includes the microcomputer, components to interface with the
processing equipment and feedback control elements.

The software in MCU includes control system software,
calculation algorithms, and translation software to convert the
NC parts program into a usable format for the MCU. MCU
also permits the part program to be edited in case the
program contains errors or changes in cutting conditions.

UNIT - MCU
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Part programming is a detail set of commands to
be followed by the processing equipments. It specifies a
position or motion in x, y and z coordinates by work piece or
cutting tool.

Part program also includes spindle speed, spindle
direction, feed rate, tool change ectc.The part program is
written manually or by using computer assisted language such
as APT (Automated Programming Tool).

PART
PROGRAMMING
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GEOMETRIC MODELLING - GM

(b) Surface Moael

-
o
\!

(c) Volume Model

(a) Line Model

A geometric model should represent its
corresponding  object,  unique  and
complete to all engineering functions, from
documentation to engineering analysis to
manufacturing.

Coal of geometric model
is to create solid models begin with
points, lines, curves, extend the curves
to create surfaces and surfaces to
create solids..




cADCAM

Mastercam
GEOMETRIC MODELLING - GM

The wire frame
represents a 39 dimension of the
techniques used for draughting, in
view of the simpler manipulation
— methods. o '
A Projection is
7 represented by a coordinate system,
V 7 consisted of world coordinate
" system (WCS) and user coordinate
S system  (UCS). Inadequate  for

representing more complex solids.

Surface creation usually starts from curves, might require two boundary
curves and displayed as a mesh. CAD/CAM systems provide surface
entities, which can be divided into:
« Analytic entities;, ruled surface, plane surface, surface of revolution
and tabulated cylinder.
« Synthetic entities: rectangular, bicubic Hermite spline surface, B-
Spline surface and triangular Bezier patches, and triangular
Coons patches and NUBS (honuniform B-splines).
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Solid modelling is complete, valid and unambiguous
representations of objects. It consists of both topological (combination
structure) and geometrical data, complete description of the solid in @
certain form for manufacturing.

Solid Modelling is a natural extension from the use of
essentially 1D entities (curves) or 2D entities (surface) to the modeling of
shape using 3D solids.. There are two approaches to create solid models:

|. Primitives:

2. Features:

PRIMITIVES

Primitives are point and and
straight line segment which are
simple, basic shapes which can be
combined by a mathematical set
of Boolean operations to create
the solid design.

Allows designer to use predefined
shapes (primitives) as  building
block to create complex solids.
Boolean methods is used to
combine the primitives and limited
by the restricted shapes of the
primifives.

Common primitives shape
available: block, cylinder, cone,
sphere, wedge and torus.

FEATURES

Features is defined as
a shape and an operation to build
parts. More flexible and let the
construction of more complex and
claborate solids. Three steps which
are involved to create a parts:
I. Create sketches
2. Create features
3. Use features to build parts
Major common features available in
CAD system. Example:

Extruded : use to create solid
models of 2.5D objects with uniform
thickness.
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MILLING PROCESS

Milling is @ machining operation in which
a workpart is cutting by a rotating
cylindrical tool with multiple cutting edges.
The axis of rotation of the cutting tool is
perpendicular to the direction of feed.

The machine tool that traditionally performs

this operation is a miling machines. Milling is

an interrupted cutting operation; the teeth

of the miling cutter enter and exit the work
¢| during each revolution.

Mastercam is a engineering software thate
used widely in manufacturing industry. This
software is provided CAD and CAM function.
in one of all. It is used to drive CNC machines
for optimized productivity and efficiently.
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MILLING PROCESS

Scan mell

Milling is machining process which a typically used to
produce parts by provide a rotating spindle for the cutter and have
many features, such as holes for drilling or grooving, slots, pockets, and
even three dimensional surface contours. Parts that are fabricated
completely through milling often include components that are used in
limited quantities, perhaps for prototypes, such as custom designed
fasteners, mold or brackets.

There a many types of milling machines such as slab, slotting,
straddle side and CNC milling. Another application of milling is the
fabrication of tooling for other processes. Various machine tool design
commonly used as a secondary process to add or refine features on
parts that were manufactured using a different process. Due to the high
tolerances and surface finishes that milling can offer, it is ideal for adding
precision features to a part whose basic shape has already been
formed.

Mastercam started as a 2D CAM system and then improved
to 3D and solid modeling system. The CAD tools lets the designer to
operate making a design and part of programmed for CNC machine. This
is used widely for manufacturing industry in the world. .




CHAPTER 6
Overview of Practical Task



CADCAM

Mastercam

OVERVIEW OF STEPS FOR MAKING THE FINAL PART OF

MILLING :

Drafting the Cad Model:

» The student will checking the drawing or drafting to understand how
the part is created in the tutorial.

» From the design of the drafting or drawing, the student can choosing
how to create the geometry by using the Mastercam.

Making 2D CAD Model and Produce a Form of Toolpaths:

» The student will drafting the part of geometry in 2D or 3D. They also
needed to created the toolpath for the geometry they have made.

« The geometry command such as draw arc, line endpoints, circle, fillet,
chamfer, rectangle, trim, divided, modify and offset will be

Determine the necessary Toolpaths to machine the part:

« Once the geometry completely created, the student have to set up
the tool setting, stock size and display of geometry.

« The contour and pocketing toolpath process will be created to rid of
the material.

« A making holes process by using a drilling toolpath such like
countersink, center dill will be created by machine.
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Backplot and Verify the task:

» The Backplot is produce to shows a path of the tools take up to
cut the desired part. It is will show the cutting tool motion and
toolpath display.

« The Verify it is simulator features that will be used when you
attempting to spot the error in the program. It is simulation the
toolpath for your analyze and verification before machining the
part.

Generate :

e The G and M code will be processing after student choose to
posting a file that obtain the NC file coding.

e When the student complete all the process toolpath of operations.,
the G-code will be generating and ready for machining used.

8
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STEP 1: CREATE A GEOMETRY

HINE TYPE TOOLPATHS SCREEN SETTINGS HELP
~O-@d@087 /U~ NP2 SR DR
FEE-E s B HEASE e 8§ A

D (% M 3| M- DK B Ry

@ +- /-G -O~-( -~

Open Mastercam software
From toolbar, click

“SETTING”

»  Click “Configuration”
* Select unit
“milimeters”

Click ok

- Then select shortkey “F9”

Numnber of places after decimal for analyze N.123 2
Analyze Measurement Options
Units for Analyze Measurements Milimeters

Inches

Feet Inches Decimal
Feet Inches Fractional

Precision for Analyze Measurements

Centimeters
Meters

Draw a picture that has been
given.

*  From toolbar, select
CREATE

* Rectangle

for show coordinates axes

CREATE SOLIDS MODEL PREP
: Point

Line a

Arc

Fillet

Chamfer

Spline

Curve

Surface

Drafting

1 Rectangle...
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STEP 1: CREATE A GEOMETRY

X

| Sketcher

+ v o .;':.'. + =

—~ ~+ @ ~ & ~ Create Rectangle...
Create Polygon...

< Create Ellipse...
Create Bounding Box...

Create Letters...

@ Create Spiral...
i k:

Create Hectangular Shapes...

Or you can use

from SKETCHER

feature
e Create
Rectangle

» AutoCursor X
Select position of corner < §
0 1Y 00 -
* AutoCursor -
Z 00 | eX-@

(0,0,0)

Bring the cursor to
the origin point
and click.

Bring the
cursor to the
origin point
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STEP 1: CREATE A GEOMETRY

* Inaribbon bar, setting
the width and height
« Click

v[:] leallss0 v [:]

G, AutoCursor Again, select SKETCHER

X 5.0 feature

Z 00 YaX-@ * Create Rectangle

Select position of corner
*  AutoCursor (5,50)
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STEP 1: CREATE A GEOMETRY

In a ribbon bar, setting
the width and height

e Click ok a

| |11o.o ~[7] |?5.o ~[7]

£ Zoom Window F1
£ Unzoom 80% Alt+F2

2@ Dynamic Rotation

5 Fit Alt+F1
9] Repaint =]
@& Top (WCS) Alt+1
& Front (WCS) Alt+2
# Right (WCS) Alt+5

T Isometric (WCS) Alt+7
4 AutoCursor

%% Clear Colors

@ Customize.

[13.024 mm

|
e *  Click right mouse and choose “FIT”

ir @G-8 e * Select SKETCHER

 Fillet Entities... feature
77 Filet Chains..

* Fillet Entities
¢~ Chamfer Entities... | G
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STEP 1: CREATE A GEOMETRY

Setting the
radius of fillet

X3 X B 5

© o Setting a radius
of fillet
Select both
entities as
shown in the
figure.
Click ok

T ¢
1

oogk X

@|[v0 [ =3 [Pitomsl ]
Setting a radius of ; ,
fillet 3

Select both |
entities as shown

in the ﬁgure. Fillet: Select an entity |
Click ok
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STEP 1: CREATE A GEOMETRY

.

‘rFiIIet: Select an entity |

Click right mouse
and choose “FIT”

Setting a radius of
fillet
Select both entities

as shown in the
figure.
Click ok
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STEP 1: CREATE A GEOMETRY

@ o A e o P

(=) Create Circle Center Point...
%, Create Arc Polar...
Create Circle Edge Point... SeleCt SKE-I-CHER
% Create Arc Endpoints... feature

. Create Arc 3 Points... . A CIFC[G
%, Create Arc Polar Endpoints...

| Create Arc Tangent...

| @ |50 @ |[300 1
Setting a coordinate of -
center point of circle Setting the  fautocursor N
radius of circle x[50 m B0 :
*  AutoCursor dl:i S e
(5,5,0) |Enter the center point
Setting a radius of
circle
Click ok =
\
b : /
'l
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STEP 1: CREATE A GEOMETRY

@ 120 “|2] @40

Setting a coordinate of
- A i n center point of circle
e o «  AutoCursor

IEnterthe center poin (60,5,0)
Setting a radius of

circle
Click ok

E EDIT WIEW AMALYZE CREATE SOLIDS MODEL PREP XFORM M)

2 9 Undo L IAGL FdFT -
fo Cut
I Copy |
& e Fibbor Bar Select ED T
Delete » M
L]
~ Selact All Trlm/Break
i ki e +  Trim/Break/Extend
# loin entities s Trim Many
[z Modify Spline ¢ Break Two Pieces
w Convert NURBS Break at Intersection
v Simplify... Break Many Pieces

we Orlent Normals #1 Break Drafting into Lines
I Sot Mormal 4 Break Circles

3 Close Arc

# Change Normal..
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STEP 1: CREATE A GEOMETRY

»  Choose Divide/Delete 4| 5| [H
e Select the entities

you want to delete,

| Divide /Delete I

e After trim, select Edit
e Delete
*  Delete entities

Delete

EDIT VIEW ANALYZE CREATE SOLIDS MODEL PRH

9 Undo PL IAYL T
=
/// f= Cut
{ Ty Copy
b i i Paste
Delete » / Delete Entities
w* Select All 4/ Delete Duplicates
Trim / Break y 4 Delete Duplicates -

Delete
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STEP 1: CREATE A GEOMETRY

£ Zoom Window

I m 80%
£ Unzoom 80%

2 Dynamic Rotation

5 Fit

e Click right mouse and choose “FIT”
e Save the file : “Task_|"
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STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

Before we proceed to make any toolpath, we have to select a
Machine Definition. The Machine Definition are included mill,
lathe, wire router, or mill-turning. It is a template which you can
set up the command, features, tool setting, toolpath, spindle
speed, feed rate, and plunge rate. It can converted to the G-
code when you post the processing after finish the task.

. Type ALT+O for dispLay of ¥ Toggle Toolpaths Manager
Operating Manager. You can 7 Toggle Solids Manager
use View Features too. i T‘Toggle Solids Manager ”Ianager
= Select the Fit icon in View 5 | Fit
Features to zoom or fit the [@ Repaint
drawing to the screen 4 Pan
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STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

Note : For the purpose of this tutorial, we will be using the Default mill

machine.

MACHINE TYPE TOOLPATHS SCREEN SE
i Mill 2 Default
Lathe

From toolbar, click w : Manage List...

i . 5 ire o —
Machine Type”. _ e

* Mil Mill-Turn 4

e Default | Design —

Toolpaths

b, X, ¥ s E-Ec I ..
BRI ? e ' Select the plus sign in front
BXM Y AD$ gkl of Properties in the
=88 Machine Group-1 Toolpaths Manager to
[l Properties - Mill Default MM

expend the Toolpaths
Group Properties as shown

in Figure

Select the plus
sign
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STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

Toolpaths

X HhIxy E
- A
v

1A YAL a) T :
=-88 Machine Group-1 J Select the Tool

1 Properties - Mill Default MM settings
= Files / ——

# Tool settings
<7 Stock setup
-3¢ Toolpath Group-1
|

~
Machine Group Properties
Files Tool Settings Stock Setup
Default program number
Feed Calculation Toolpath Configuration
@ From tool [] Assign tool numbers sequentially
From material v | Warn of duplicate tool numbers
pl
From defaults Use tool's step, peck, coolant
P, P
Search toal library when entering a
User defined
o tool number
5000.0
100.0 Advanced options

["] override defaults with modal values

y Sel'eCt Tool' Settings to Fevactrate B Clearance height
unge rate 25.0
set the tool parameters e Retact g
[ Adjust feed on arc move Feed plane

to match figure beside.

Minimum arc feed ~ 125.0

Sequence number

Start

Increment

Material

ALUMINUM mm - 2024 Edit... Select...
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STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

Program # is sequence number in series that used for any CNC
machine consists the movements of cutting tool, to command the
spindle speed, and feed rate and external M code in the
command. The program is an order which the machine coded in
a block programmed.

Assign tool numbers sequentially (setting as a default for
your machining group which allows student to overwrite the
tool number from the library.

Warm of duplicate tool numbers (The warning will be given
when you enter the same number of two tools).

Machine Group Properties x

Files  Tool Setfings Stock Setup

Stock Flans

In Machine Group -
Propertiesl ChOOSe Shape

(®) Rectangular

the Stock Setup B
ta b, () SobdMesh

(_IFile

Set the shape of
stock in
Rectangular. Owisame

v Drspray

[+ Fit scraen

(@) S0id

Stock Ongin

Please enter the
stock dimensions. s

X (B35

Y 425

Z 00

13
Salect corners Bounding box MNCI exdents

Al Surfaces | Al Solds Al Entities Unselact All
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STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

The Stock Origin values adjust the positioning of the stock, it is
make sure that you have exactly amount of extra stock around
the finished part.

Display options is an information for operation and machine
operations item in the Toolpath Manager. You can set the view
of stock as wireframe, drive surfaces or a solid and enable or
disable the prompt.

= Click the OK
button to exit
Machine Group
Properties.

= Select Isometric
view from the
View Toolbar to
see the part of
the isometric.
The stock
model will
appear as
shown in Figure.

Note: You can display the part of geometry or the toolpath that you
have created in the stock model. Used a features backplot, or while
verifying toolpaths to showed all the displays.




CADCAM
Mastercam.

STEP 3: MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH

Contour toolpath is a 2D high Speed Dynamic milling
toolpath. It is removes the material along direction of the
tool axis. This path is defined by a loop or chain of the
curves. Contouring is removed an enclosed area and follows
a chain only.

ITOOLPATHS iCREEN SETTINGS

O Contour... "

From “Toolbar” Click
“Toolpaths”.

- I LTI,
y "IC':UCIE i:?,ntour ) Pocket...
oolpath”.
P = Face...
Enter a name of NC 2D High Speed b

programme.

Select OK button.

B Engraving

Surface Rough 4
Surface Finish

Note: A chain of enfities which is are made up of one or more paths or
entities. The length has to be same or less than the chaining tolerance

0.002mm (in between the endpoints of two consecutive entities or path).
The entities must be together in direction and order
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH

=
Cplene ©30 Select the Chain button like
aw || 4 in figure. It is availab’le to
select only the outside
— — a
P
— 00

* Select the Contour
chain.

* Click “"OK".

» After that, the toolbar of

“Contour (2D)” will
come out.




CADCAM
Mastercam.

STEP 3: MACHINING THE STOCK USING 2D CONTOUR

TOOLPATH

Note: When you are modify the pages, the Mastercam will updates the

them (in the Tree View).

Cut Farametars
@ Depth Cuts

: Lead Inidut

- Braak Through
@ Multi Passes

i @ Tabs

= Linking Parametsrs

: Home | Raf. Foirts

ArcFilter [ Tolerance
Flangs MMCS)
Caalant
Canned Text
- Miscvalues
[+~ Awis Cartrol v

Cuick iens Seftings
Taal 10, FLAT EN...

Taal Diameter 10 Select library tool...
Comer Radius 0

Feed Rate 2E8126

* Setting Toolpath

From the Tree View List.

select Tool

Select the Select Library Tool

button.

parameterS’ sersipublicidocume. . AMill_rmm tooldb =

Click Select library
tool button to choose
tool size.

Assernbly Name Tool Name

24.CSINK 90 DEGREE
1.

FLAT EMOMILL
FLAT ENOMILL

. FLAT ENDMILL
 FLAT ENOMILL

Holder Name  Dia.

24.0
1.0
2.0
3.0
4.0

Choose tool size Flat

FLAT ENOMILL

5.0

Endmill diameter 5.00
mm (#465) as shown
in Figure.

w o -~ off gl w M

. FLAT ENDMILL

FLAT ENDMILL

. FLAT ENDMILL
.FLAT ENDMILL

B.0
.0
8.0
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR

TOOLPATH

! 2D Toolpaths - Contour

LG N

= - Cut Parameters
@ Depth Cuts
Lead Init
-@ Eraak Through
Mutti Passes
@ Tabs

= Lnking Parametars

Home | Fief. Frints

Arc Filtar ¢ Tolarance
Flanes (WCS)
- Coolant
Canred Taxt
Mist Yakes

ick View Setings

Tool B FLATERMDMI..
Tool Diameter  §

Comer Radius 0

Feed Rate 10

g Confral w

& Assembly Mames  Tool Mame  Holder Name  Dia |
] 1 = 5. FLAT = 50
< >

Righit-click for options

Salect lbrany tool |:| Filtier Acthe Fitar

Spindle Spesd 2000 Commert

Coolant off [Contour the part depth 3 dmm
Tool Langth 76

Lengm Cifest 1

Tool diameter =0

Comer radius: |20

Taol rame: |5 FLAT ENDMILL

Tool#: |1 Length cffset: |1
Head#: -1 Diamster offset: |1
phda direction: | CW e
Feed rate: |1 00 | spindle speed: 2000
[T oo |31 4169
Fiurge rate: |]00 | Fistrant rate; 50 45
|| Force tool changs Fiapid Pefract

* Select the Tool Selection page

* Write the comment of the process.

* Choose all the necessary thing as shown in Figure.

Scan the QR codes. Or

the video and

watch

listen carefully

about cutting tool (flat endmill)

in CNC milling.
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR

TOOLPATH

The Feed rate, Plunge rate, Retract rate and Spindle speed

are roughly based on the part

material Aluminium and HSS

tooling. The tool parts and material can be choose to change

in the program.

In the Comment part is to help you to remark the toolpath
as an identity for The Toolpaths/ Operation Manager.
Please refer the figure below.

Holclsr

- Lead In/Out
@ Break Through
-2 Multi Fasses
+-¢ Tabs
Linking Parameters
Hama } Raf. Points

Are Filter f Tolarancs
Flanes (WCE)
Coolart

Canned Text
MiscWaluss

A Control

k Wiew Sattings

ol 5. FLAT ENDIMI.
ol Diarmstar &

rner Badius 0

od Rate 10

irdle Spaad 2000

olant aff

Cornpensation vpe

Camputer
Contour e 20

Compensation direciion

Laft ~

Tip comp

Dptirnize cutter cornp im contro

Rall cutter
aroun comers

[+ Infirite look ahsad

Internal carmer
rounding radius

Sharp

Ewternal cormer
break radius

Iax. depit vanance

Stodk fo leave onwalls

q

* From the Contour Parameter, select compensation

director to set left or right depend the position of
chaining direction.
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR

TOOLPATH

Note: Compensation Direction is to set the chaining direction. You can set
the direction to offset either left or right depending on the location of the

cutting/thread point entity outside or inside the contour.

o ()

RIGHT O

Q RIGHT

O

B ' 20 Toclpaths - Contour

¥ |k W B o

Toclpath Type
Tool
Haolder

Catt Fararneters
@ Depth Cuts
o Lead InfCut
I@ Braak Through
t@ Multi Passes

A Filter ) Tokeranos
Plares (WCE]
Colarit
Carred Text
Mist Vakies

=+ Auis Control

Quick View Setfings
Tacl 6 FLATENDHI
Toci Diameter 5
Comsr Radus 0
Feed Rate L
Spindle Speed 2000
Coxclant o
Tod Length 75
Lergth Offsat 1
Diameter aff.. 1
Cplane [Tpia.. Top
A Corrbirg. . Dafautt [1)

@ absolte () Incremantal
5& clearance anky at the

|?=.-.u

Refract

(Cl&bsokte (@) Incrermartal

Fe=d plans... |1C'-U

(Cl&bsokte (@) Incrermartal

Top of sfock.. |'9 ]

(®) &hsokte () Incremental

Dapth EX)

(D) Absohte (@) Incremental

* Select the Linking
Parameter

* Determine the

parameters of depth.

* Click the OK for exit
the command
purposes.
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STEP 4: BACKPLOT THE TOOLPATHS

Backplotting shows the toolpath of cutting tool to cut the part.
This display will lets you to spot an errors when you run the mode..
You can define it in the program before you machining the parts.
MasterCam will displays the coordinates of X, Y and Z axis in the
screen when you backplot the paths.

-

Backplot

* On the operations button sel
Backplot.

e Turn on all the buttons .(the cutting
tool will appear pushed down). You
can see the tool is running and
follow the chain of toolpath.

» Adjust the speed of the backplot.
Click a Play button.
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STEP 5 : VERIFY THE TOOLPATHS

Verify allows you to simulate the machining of a part by using as
solid model. It is simulation graphic of movement the cutting tool
and the material removing pass by pass. It also can give a
reminder of collisions between tool and stock if any happened.

Toolpaths o ——

> o L Manager, choose
S lIbIE @ i Verify selected
M Y ALDS operations icon as

shown in Figure.

Mau:hine Group-1
E| _|]_|_ Properties - Mill Default MM

------ a Tool settings
...... G Stl:":k. SEb—lp
E| Tl:n:ulpaﬂ'n Group-1
BE 1 - Contour (20) - [WCS: Top] - [Tplane
: E Parameters
- #1-M5.00 ENDMILL1 FLAT - 5. FLA]
[l Geometry - (1) chain(s)
I

Verify
operation
Button
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STEP 5 : VERIFY THE TOOLPATHS

e To start simulation

select the Play button.

e The simulation will be S

shown in window. >

000Q0000

» The speed control

Speed
control

can be adjusted as
shown in the figure.

00000000
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STEP 6: ADDING MULTI PASSES OF TOOLPATH

Multi Passes Iets you make more than one passes of cutting tool in
your toolpath. It is for clearance purposes (o remove material as
you desired). The tool proposed the multiple cutting passes for the
roughing and finishing passes.

Toolpath Type ~
Tool
Holder Multi Passes
..... Fough
(= Cut Parameters
@ Depth Cuts Nurnber 10
Lead InfOut -
Spacing 3.0
S 1Lt Fasses -
Finish
=5 Linking Parameters s
' Home | Ref. Points Number
----- Arc Filter / Tolerance Spacing
Planes (WCS)
Coolant Override Feed Speed
Canned Text []Feedrate 10.0
----- MiscValues
=+ Auxis Control v []spindie speed 2000
Quick View Settings
Tool 5. FLAT ENDMI. Machine finish passes at
Tool Diameter & (O Final depth (®) &l depths
Corner Radius 0

Select Multi Passes from the Tree view list
Select the necessary changes.
Enter a value for the Number of passes.

Define the Spacing distance.
Set the machining depth for finish passes.
Click OK to exit the Multi Passes parameters.
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STEP 6: ADDING MULTI PASSES OF TOOLPATH

* Select the button of Toolpaths v 3 X
“regenerate all dirty
operations”. ok — e tlma
This features is for — ‘ Regenerate all dirty operations
regenerate the Sl et

F\~8’8 Toolpath Group-1
% %1 - Contour (2D) - [WCS: Top] - [Tplane: Top] - Contour the part ¢
i il ] Parameters

modification that
you have made to #1-M5.00 ENDMILL 1 FLAT - 5. FLAT ENDMILL

the tOOLpathS . 3R Toolpath - 6.2K - T.NC - Program # 1

The cross at the toolpath
showed the dirty
operations have to be
generated before
simulation
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STEP 6: ADDING MULTI PASSES OF TOOLPATH

& [+ Once the operation
8| had been regenerated
and remove and
select to review your
toolpath in these
procedures

* To Backplot and Verify
the toolpaths, please
refer back the topic to
review these

procedures.
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STEP 7: POST THE FILE

Post processing, or posting a program, it is refers to convert the
process of toolpaths in your Mastercam part files to a format that
can be understood by your CNC machine tool's control. For example,
G-codes and M-codes.

[Toolpaths
T I BB %56

* Click the Post selected operation
button in the Operation Manager I i

* Make the necessary changes as i
shown in Post Processing
window in the figure above.

D

Post selected
operations

{7 1- Contour (20) - [WCS: T
-] Parameters

#1 - M5.00 ENDMILL1
Geometry - (1) chain(s)
Toolpath - 54. 1K - T.NC

N

* Note: Make sure all the operations are selected. Select Overwrite in the
Operations Manager.

o5 processing

Select H

Propd
NC file —
® Ovenwite HEdt * Set the Post Processing like
() Ask NC extension: the Figure.
* Select OK button to
[_]send to machine continue.
NG file

(®) Cverwrite
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STEP 7: POST THE FILE

» After generates NC codes,

30 GBD G54 X-34. Y41
140 343 H1 EZ25.
150 Z10.

copy all the codes and save
in as Notepad version.

* You can use this post in the 5
NC code at CNC machine. a7 a0

24 I-12. J26.401

NZ80 =1 X20.
NZ90 G2 ¥-6.585 ¥Y-6.5B5 I0. J29.
4. ¥20. I11.58B5 J2&.585
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STEP 1: CREATE A GEOMETRY

T
4

Scan the QR code.

Watch the tutorial video how to drafting
the task in MasterCam X9 .

Draw a picture that has been given.
Save the file : “Task_2"
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STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

Before we proceed to make any toolpath, we have to select a
Machine Definition. The Machine Definition are included mill,
lathe, wire router, or mill-turning. It is a template which you can
set up the command, features, tool setting, toolpath, spindle
speed, feed rate, and plunge rate. It can converted to the G-
code when you post the processing after finish the task.

= Type ALTH+O for display of

7 Toggle Toolpaths Manager
Opere;ting MEUCECAROURENN | - 10/ Solids Manager
use View Features too. 23 TToggle Solids Manager flanager
= Select the Fit icon in View 52 Fit
Features to zoom or fit the @ Repaint
drawing to the screen & Pan
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STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

Note : For the purpose of this tutorial, we will be using the Default mill

1eleialial4

MACHIMNE TYPE TOOLPATHS SCREEN SE
- Mill [ 2 Default

From toolbar, click Lathe

_ 4 Manage List...
“Machine Type”. Wire 4 e
. Router p T
o Ml Mill-Turn [ 2
*  Default | Design

Toolpaths

Select the plus
sign

X hIxLy- EwEo
vyalL %

Select plus sign-it is to =8 Machine Group-1
expend the Toolpaths F-4lt Properties - Mill Default MM
Group Properties as shown [IEECSEEUCETS

in Figure).
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STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

Toolpaths
P Xy [ Th Tx Ty -

B VY A L,

=-H8 Machine Group-1

<7 Stock setup
—-8% Toolpath Group-1

i Properties - Mill Default MM
€2 Files / —\
# Tool settings

Select the Tool
settings

* Select Tool Settings to

set the tool parameters
to match Figure.

Tool Settings  Stock Setup

Default program number

Feed Calculation

(O From material

(O From defaults

(O User defined
5000.0
100.0
Retract rate 1500
Plunge rate 250
[ ] Adjust feed on arc move

Minimum arc feed 1250

Toolpath Configuration

A53|gn tool numbers sequentially
[¥/]Warn of duplicate tool numbers

D Use tool's step, peck, coolant

Search tool library when entering a
tool number

Advanced options
[ | Override defaults with modal values
Clearance height
Retract height

Feed plane

Sequence number

Increment | 10.0
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STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

Program # is sequence number in series that used for any CNC
machine consists the movements of cutting tool, to command the
spindle speed, and feed rate and external M code in the
command. The program is an order which the machine coded in
a block programmed.

Assign tool numbers sequentially (setting as a default for
your machining group which allows student to overwrite the
tool number from the library.

Warm of duplicate tool numbers (when you enter the two
tools with the same number, you will get a warning).

Machine Group Properties

Files Tool Settings Stock Setup

Stock Flane

In Machine Group

- = | [Top
Properties, choose
the Stock Setup o — N
ta b. () Cylindiical

() SolidMesh

Set the shape of
stock in
Rectangular. o
Please enter the s
stock dimensions.

()Fie

() Wire frame

(®) Soiid

Stock Origin
In view

coordinates

X |500

Y |50.0
Z (00




CADCAM

Mastercam.

STEP 2: SETUP THE MACHINE DEFINATION AND STOCK

The Stock Origin values adjust the positioning of the stock, it is
make sure that you have exactly amount of extra stock around
the finished part.

Display options allow you to set the view of stock as Wireframe
or a Solid and to fit the stock to the screen (Fit Screen)

= Click the OK
button to exit
Machine Group
Properties.

= Select Isometric
view from the
View Toolbar to
see the part of
the isometric.
The stock
model will
appear as
shown in Figure.

Note: You can display the part of geometry or the toolpath that you
have created in the stock model. Used a features backplot, or while
verifying toolpaths to showed all the displays.
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH

Contour toolpath is a 2D high Speed Dynamic milling
toolpath. It is removes the material along direction of the
tool axis. This path is defined by a loop or chain of the
curves. Contouring is removed an enclosed area and follows
a chain only.

G From ‘“Toolbar” Click

“Toolpaths”.

e Click “Contour B M
Toolpath”. X

ITDDLF’ATHS !CREEN SETTINGS

O Contour... Vi

I L) | |

Pocket...
=

Face...
* Enter a name of NC

programme.

* Select OK button.

2D High Speed 4
E Engraving

Surface Rough 4
Surface Finish

Note: A chain of enfities which is are made up of one or more paths or
entities. The length has to be same or less than the chaining tolerance

0.002mm (in between the endpoints of two consecutive entities or path).
The entities must be together in direction and order
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH

‘Ei g
b5
C-plane (@) 3D
Select the Chain button like
QD || ok in figure. It is available to
T choose only for the outside
contour.
|| £7
— | 00

* Select the loop as
shown in the Figure 1.9
* Click “OK” button to
exit Chaining. After that, .

the toolbar of “Contour
(2D)” will come out.
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH

Note: When you are modify the pages, the Mastercam will updates the
them (in the Tree View).

- Cut Parameters
@ Depth Cuts

- Lead InjQut
+@ Break Through
@ Multi Passes

* From the Tree View List. select
-- inTk\E::;S Parameters TOO[
AHF::PT * Choose the Select Library Tool
| e button.

- Coolant

- Canned Text

- Misc Values

- Axis Control v

ick View Settings

ool 10 FLATEN...

ool Diameter 10 Select library tool... ]
orrer Radius 0

Setting Toolpath .
par’ameter‘s: # Assembly Name  Tool Name Halder Name  Dia
b 158 - 98 DRILL - 03
Click Select lbrary | AR A
tool button to choose 10 FLAT ENDMILL
o H 00 - P TFEAT ENUMTEL - T
tool size. B - 12 FLAT ENDMILL - 120
b 478 - 13 FLAT ENDMILL - 120
Choose tool size Flat || (RS 14 FLATENDW L - 140
i 47 15, FLAT ENDMILL - 15.0

Endmill diameter i
|0.00 mm (#470) as
shown in Figure.
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR

TOOLPATH

= Cut Parameters
i Dept Cuts
: Lead Indut
- Break Through
i-@ Multi Passes
[ @ Tabs
- Linking Parameters
Home ! Fetf. Paints

Arc Fitter { Tolerancs
Flanes
- Coolart
Canned Text
Mise values

[uick Wiegw Settings

ENDMILL'WITH Ra.. - 100 g

Az Confrol W

Tool END MILLWIT .
Tool Diarmeter 10

Comer Radius 05

Feed Rate 10

Spindle Speed 2000

Coolart Qff
Tool Length 72

< >

Righi-click: for options

Select library fool. [ Fitter Active Filtar.

Towl dliarneter | 100
Comer radiug: |05

Tool narne |END MILLWITH RADIUS - 10 RO5

Toal4: |1
Head #: |0

Length offset. |1

Diameter offset. |1

Spindle direction: S

Feed rate: | 10.0 Fpmdle speed: (2000
FPT: D003 o 628358
Plunge rate: (100 Retract rate: ~HU000
|| Farce tool change [+] Fiapid Ratract

Carnrnart

CONTOURWITH DEFTH 2MM

* Select the Tool Selection page

* Write the comment of the process.

* Choose all the necessary thing as shown in Figure.

The Feed rate, Plunge rate, Retract rate and Spindle speed
calculation are based for material Aluminium and HSS tooling.
You can change the values depend on your desired tools and
material in the program.

In the Comment ficld is to help you to identify the toolpath

by enter

Manager. Please refer the figure above.

a commenting The Toolpaths/ Operation
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR

TOOLPATH

* From the Contour Parameter, select compensation
director to set left or right depend the position of
chaining direction.

Tool
Holder

Lead In/Out
@ Break Through

- & Multi Passes

@ Tabs

Linking Parameters
Home | Ref. Points

Arc Filter f Tolerance

Flanes

Coolant

Canned Text

Misc Values

Axis Conrol v

gk View Settings

| END MILLWIT
| Diameter 10
ner Radius 05
d Rate 10

Compensation type
Contour type 20

Compensation direction Right v b

dle Speed 2000

Tip comp Tip v

Optimize cutter comp in control

|
Roll cutter o o I8 e
around cormers arp
Infinite look ahead I/
Internal corner -
rounding radius
External corner

break radi
reak radius an

Max. depth vanance 0.06

tocke to lmove
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STEP 3: MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH

Note: Compensation Direction is to set the chaining direction. You can set
the direction to offset either left or right depending on the location of the
cutting/thread point entity outside or inside the contour.

RIGHT
LEFT

LEFT

O
O

RIGHT

B 2D Toolpaths - Contour

¥l M| b

Toolpath Trps: ~
Tonl
r Holder
B Cut Pararmeters
@ Dapth Culs
Leszxed Irdut

& Brek Thiogh
2 Muli Passss

* Select the Linking
= L Refract,, | [0 Pa rameter

At Filter ! Tolerance

Planes [WES)

ol * Change the

ned Té T — Fesd plans 100
ol jl O et @ it parameters of depth.

Auis Control

Cluick View Settings

Tool 5. FLAT ENDMI Topotstock .| (00

Yool Disimeter. I- (8 2psolute () Incremental
Comer Radivs 0

Faad Rate n

e Click the OK button.

ToolLerath 76
Length Oftset |
Crarnatar O 1
CplEref/Tpia.. Top
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STEP 4: BACKPLOT THE TOOLPATHS

Backplotting shows the toolpath of cutting tool to cut the part.
This display will lets you to spot an errors. You can define it in the
program before you machining the parts. The current X, Y and Z
coordinate will be display in the screen when you backplot the
paths.

* On the operations button select [[EEEEUE
the Backplot " hixH|FEREol 7 @

ﬂ M Y a Backplot selected operations‘

Turn on all the buttons .(the = Machine Grou-t
cutting tool will appear pushed

down). You can see the tool is
running and follow the chain of iy Al

ters
7/ 10.00 BULL ENDMILL - END MILL WITH RADIUS -
toolpath. :
etry - (1) chain(s)
olpath - 9.3K - T.NC - Program number 1

Adjust the speed of the
backplot. Click a Play button.
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STEP 5: VERIFY THE TOOLPATHS

Verify allows you to simulate the machining of a part by using as
solid model. The solid model created by verification represents the
surface roughing and  finishing. It also shows collisions if any exist.

Toolpaths -+ From Operation

booX, | ¥ ¥ _ s Manager, choose
x| e X & Gl | 7 @ Verify selected

operations icon as
shown in Figure.

S
4
[
[
3

Mau:hine Group-1
E| _|]_|_ Properties - Mill Default MM

------ a Tool settings
...... G Stl:":k. SEb—lp
E| Tl:n:ulpaﬂ'n Group-1
BE 1 - Contour (20) - [WCS: Top] - [Tplane
: E Parameters
- #1-M5.00 ENDMILL1 FLAT - 5. FLA]
[l Geometry - (1) chain(s)
I

Verify
operation
Button
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STEP 5: VERIFY THE TOOLPATHS

* To start simulation
select the Play button.

« The simulation will be [B
shown in window.

b

0000000

* Setting the speed of
the Verify by moving
the slider bar in the

Speed
control speed control bar.




CADCAM
Mastercam.

STEP 6: ADDING MULTI PASSES OF TOOLPATH

Multi Passes Iets you make more than one passes of cutting tool in
your toolpath. It is for clearance purposes (o remove material as
you desired). The tool proposed the multiple cutting passes for the
roughing and finishing passes.

BT E Uy ~
Tool
Holder Multi Passes
Raough

Cut Parameters
@ Depth Cuts Hurmber

Home / Ref. Points Humber
Arc Filter / Tolerance Spacing
Planes (WCS)
Coolant Override Feed Speed
Canned Text []Feedrate 10.0
Misc Values
Lis Control v [ ]Spindle spesd 2000
Yiew Settings

10. FLAT END Machine finish passes at

Diameter 10 (O Final depth (®) &l depths
er Radius 0
Rate 10 [ ] Keep tool down

Select Multi Passes from the Tree view list
Make the changes number as shown in figure above.
Enter a value for the Number of passes.

Define the Spacing distance.
Set the machining depth for finish passes.
Click OK to exit the Multi Passes parameters.

80|Page
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STEP 6: ADDING MULTI PASSES OF TOOLPATH

* Select the button of

‘ Toolpaths v & x
“regenerate all dirty .

operations”.

kN

[Regenerate all dirty operations

This features is for 188 Machine Gro T
[+)-1l1 Properties - Mill Default MM
regenerate the E128 Tocbath ot

— | i1 - Contour (2D) - [WCS: Top] - [Tplane: Top] - Contour the part c
i ] Parameters
#1-M5,00 ENDMILL1 FLAT - 5. FLAT ENDMILL

modification that
you have made to

G deae  £13 cloio oy

g Toolpath - 6.2K - T.NC - Program # 1 I

the toolpaths.

* Once the operation
had been regenerated
and remove and
select to review your
toolpath in these
procedures
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STEP 6: ADDING MULTI PASSES OF TOOLPATH

* To Backplot and Verify
the toolpaths, please

refer back to the topic
to review these
procedures.
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STEP 7: MACHINING THE STOCK USING 2D POCKETING
TOOLPATH

Note: Pocket toolpaths is removed the part of material from
an enclosed boundary.

TOOLPATHS JSCREEN SETTINGS

[ Contour...

i7 Drill...

[ oo
ace...
2D High Speed 4

= Engraving

*  From “Toolbar” Click
“Toolpaths”.

*  Click “Pocket
Toolpath”.

*  Enter a name of NC
programme.

»  Select OK button.

Surface Rough
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STEP 7: MACHINING THE STOCK USING 2D POCKETING
TOOLPATH

Note: Pocket toolpaths remove the material from an enclosed
boundary:.

Enable the Chain button in the chaining
dialog box
Select the path of the pocket.

Select the chain as shown in Figure.
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STEP 7: MACHINING THE STOCK USING 2D POCKETING

TOOLPATH

Note: Pocket toolpaths remove the material from an enclosed

boundary:.
Chusersipublicidocurme. AMill_mm tooldb =

# Asserbly Name Tool Mame Holder Mame  Dia. Cor.rad. Length Type
B 464 - 4. FLAT ENDMILL - 4.0 0.0 50.0 Endmill Flat
W 465 - 5. FLAT ENDMILL - 5.0 0.0 50,0 Endmilll Flat
W 466 - 6. FLAT ENDMILL - 6.0 0.0 50.0 Endmill Flat
T2 = ELAT CHDHIL] = 2 0.0 50.0  Endmill Flat
I 468 = 8. FLAT ENDMILL = 3.0 I 0.0 50.0 Endmill Flat
I = T FCAT ENOMICC = R 0.0 50,0 Endmilll Flat
W 488 - 1.BALL ENOMILL - 1.0 05 50,0 Endmil2 Sph...
W 495 - 10. BALL ENDMILL - 10.0 5.0 50.0  Endmil2 Sph...
B 498 - 17. BALL ENDMILL - 11.0 55 500 Endmil2 Sph
W 497 - 12. BALL ENDMILL - 12.0 6.0 50,0 Endmil2 Sph...
W 498 - 13. BALL ENDMILL - 13.0 6.5 50,0 Endmil2 Sph...
W 499 - 14. BALL ENDMILL - 14.0 7.0 500 Endmil2 Sph...
W B00 - 15. BALL ENDMILL - 16.0 75 500 Endmil2 Sph
W B0t - 16. BALL ENDMILL - 16.0 8.0 500 Endmil2 Sph
W B02 - 17. BALL ENDMILL - 17.0 85 50,0 Endmil2 Sph...
I’ [=¥a] - 1 BN EV\II’\M _ 100 o [=XaWa] Eodenll atay

Setting Toolpath parameters:
Click Select library tool button to choose tool size

Disable Filter Active to able to see all the tools from the

library.

Select tool size Flat Endmill diameter 8.00 mm (#468) as
shown Figure.
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STEP 7: MACHINING THE STOCK USING 2D POCKETING
TOOLPATH

f )
Tool diameter: |50
# Assembly Name Toal Mame  Holder Mame  Dia.
i g1 - JO s, - I 00"“?”3“'“5 °°
J @;E:‘qﬂz“ "E - 4.FLaT. - 80|
| Ertry Motion Toal narme |s FLAT ENOMILL

Finishing
Lead Infout Toal # |2 Length offsst: |2
@ Dapdh Cuts
@ Break Through Head # |" Diamstar offsst: |2

1 Linking Paramsters
i Hame ! Ref. Paints

AreFitter [ Talerance:

Flanas (WCS)
Caolant []RTE Spindie direction: | S
Canned Text
Misc Yalues v |Feed rata: |1D.0 | andle speed: |2000
< 2>
Lick View Sattings FFT |0 0013 £s |50 267
Fighiclick for options
IEODI 8 FLATENDMI Flunge rata: |1D.0 Ratract rate: (2387
ool Diamfer 3 Select library taal... [ Fitter Active Filtar..
Corner Radius @ || Foree toal changs FRapid Retract
—eed Rate 10
Zpindle Speed 2000 Cornmearit
Zodlart o Focketing fhe areawith dapth 3mm
Mool Length 76
2

* Select the Tool Selection page

Write the comment of the process.

* Choose all the necessary thing as shown in Figure.
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STEP 7: MACHINING THE STOCK USING 2D POCKETING
TOOLPATH

- Taol Rough
Holder isdttingacitnd. Parallel Spiral
e E B @3 @ B E @
i F:":":]"r"' " Zigzag Constant | Farallel Spiral | Paralel  Morph Spiral High Speed  One'wsy  True Spi
! =y ! Civerlap Spi Friral, Cle...
—- Finishing
i Lead InjOut
i@ Daepth Cuts
Lo Break Through o .
- Lring Parame‘gters Stepover percertage (500 [ Minirnize toal burial Toleran oe for ramachiring and con:
Home f Ret. Peints Stepover distance |40 [ spiral inside to outside 8.25 4
Arc Filter { Toleran o= Roughing angls 0.0 || Display stock for constart averizp spiral
- Flares [WCS)
Coalant
' annea Text Trochoidal cuts:
Hisc valuas W

e From the Tree view list, select Roughing Parameters. Choose

the option Parallel Spiral and change the necessary settings as
shown in Figure.

Parallel spiral roughs out the pocket in a similar method to parallel
spiral but adds small clean out moves in the corners of the pocket
to remove more stock.

Spiral Inside to Outside applies to all spiral pocket toolpaths. The
toolpaths spiral from the center to the wall of the pocket.
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STEP 7: MACHINING THE STOCK USING 2D POCKETING

TOOLPATH

P ——
Tool

Holder

- pwivie =
L Enitry Motion
[+ Finishing

Lead IniCut
-@ Depth Cuts

| pue— ] Clearancs.. 50.0
! (® Absolute () Incremental

Use clearance only at the

Retract 6.0
(D) Absolute (@) Incremental

Arc Fitter f Tolerance

Planes (WCS) 10.0
Coolant Feed plane. d
Canned Text (O absolute (@) Incremental
Misc Walues v
[luick View Settings
Tool 8 FLAT ENDMI Top of stock...
Tool Diameter 8 (® Absolute () Incrernental
Corner Radius 0

Feed Rate 10
Spindle Speed 2000
Coolant aff
Tool Length 75 Dspth 30

Length Offset 2

Diameter Off... 2 ®Absolute (O Incremental
Cplane / Tpla... Top
il

* Select Linking Parameters from the Tree View list.
» Change the Top of stock to zero and set the depth to -3.0.

* Ensure all the values are set to Absolute.
* Select the OK button.
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STEP 8 : BACKPLOT THE TOOLPATHS

Backplotting shows the toolpath of cutting tool to cut the part.
This display will lets you to spot an errors. You can define it in the
program before you machining the parts. The current X, Y and Z
coordinate will be display in the screen when you backplot the

paths.

* On the operations button select |elsleElat

the Backplot.

* Turn on all the buttons .(the
cutting tool will appear pushed
down). You can see the tool is

running and follow the chain of
toolpath.

Adjust the speed of the
backplot. Click a Play button.

Py Xy Ty Tx 15 -

axnm

[=+B8 Machine Group-1

eters
M10.00 BULL ENDMILL - END MILL WITH RADIUS -
pmetry - (1) chain(s)
polpath - 9.3K - T.NC - Program number 1

b [ [e [ ool [z ] a

¥ Backplot X

¥lgl<o] 2

Play
Button
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STEP 9 : VERIFY THE TOOLPATHS

Verify allows you to simulate the machining of a part by using as
solid model. The solid model created by verification represents the
surface roughing and  finishing. It also shows collisions if any exist.

Toolpaths -+ From Operation

booX, | ¥ ¥ _ s Manager, choose
x| e X & Gl | 7 @ Verify selected

operations icon as
shown in Figure.

S
4
[
[
3

Mau:hine Group-1
E| _|]_|_ Properties - Mill Default MM

------ a Tool settings
...... G Stl:":k. SEb—lp
E| Tl:n:ulpaﬂ'n Group-1
BE 1 - Contour (20) - [WCS: Top] - [Tplane
: E Parameters
- #1-M5.00 ENDMILL1 FLAT - 5. FLA]
[l Geometry - (1) chain(s)
I

Verify
operation
Button
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STEP 9 : VERIFY THE TOOLPATHS

* To start simulation
select the Play button.

* The simulation will be
shown in window.

Toolpaths v ax
WX hix EwEcL 7 @
BxA vaC % %G )

E-EE Machine Group-1

efault MM

1

(2D) - [WCS: Top] - [Tplane: Top]

rg

----- .00 ENDMILL1 FLAT - 10, FLAT ENDMILL
----- y - (1) chain(s)

- 13.6K - task 2_cam.MC -Program # 1

tandard) - [WCS: Top] - [Tplane: Top] - Pocketing the
rs

----- .00 ENDMILL1 FLAT -8, FLAT ENDMILL

----- Geometry - (1) chain(s)
§ Toolpath - 11.4K - task 2_cam.NC - Program # 1

Select the Toolpath
Group | to pick all
the folder for verify

process.

Make sure the folder
are pick for playing
the simulation.
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STEP 9 : VERIFY THE TOOLPATHS

* After play the Verify,
the simulation of
contouring and

pocketing will be
shown in the figure.
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STEP 10 : POST THE FILE

Post processing, or posting a program, it is refers to convert the
process of toolpaths in your Mastercam part files to a format that
can be understood by your CNC machine tool's control. For example,
G-codes and M-codes.

[Toolpaths
T I BB %56

Click the Post selected operation
button in the Operation Manager,
Make the necessary changes as _
shown in Post Processing 5195 ot Group-1

window in the figure above. N —

f Parameters
#1-M5.00 ENDMILL 1
Geometry - (1) chain(s)

Toolpath - 54. 1K - T.NC

P M

Post selected
operations

* Note: Make sure all the operations are selected. Select Overwrite in the

Operations Manager.

I rost processing

[_loutput MCX file descriptor Propd
NC il * Set the Post Processing like

(®) Overwrite Edit the Figu re.

() Ask NC extension . SeleCt OK bUttOn to
continue.

[ ]Send to machine Cornrunicaty

N file
(®) Overwrite [ Edit
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STEP 10 : POST THE FILE

od
)
i) l G G4
* After generates NC codes, ) S =

copy all the codes and save in F0 48 GhiEa sk
N140 (43 H1 Z25

as Notepad version. bl
H170 X-29.

* You can use this post in the §1f0 & k24 £

NC code at CNC machine. S oot H
NZZ20 ¥144 J-38
N230 ¥25 .
Nz40 2 X85, 1 —49
NZ50 72,
NZEQ 2 ¥60. Id
H270 ¥48. ¥-: 2. J26.40
NZ20
NZ90
Nz00
N310
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TUTORIAL1

Instruction :

. Draw a drafting tasks by using MasterCam software.

2. Scan the QR codes to watch step by step how to draft the task.

3. Setup the roughing, semi finishing and finishing process include
parameter and tool selection.

4. Generate the NC codes from the task.
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TUTORIAL 2

Instruction :

. Draw a drafting tasks by using MasterCam software.

2. Setup the roughing, semi finishing and finishing process include
parameter and tool selection.

3. Generate the NC codes from the task.

|\
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QUESTION AND ANSWER

Click the link below to answer all the question
in LiveWorkSheet website. Good luck!!

https://www.liveworksheets.com/sn252727 1 kh

P
ala



https://www.liveworksheets.com/sn2527271kh
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