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ABSTRACT

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 and Turning 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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COMPUTER AIDED DESIGN - CAD

CAD is the process of utilizing
computers to create and edit design
models and 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.

* Use of standard components (part
libraries).

* Provide 3D (three dimensional)
visualization
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COMPUTER AIDED MANUFACTURING - CAM

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.

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.
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CAM is capable to
describe tool path in operations
such as NC turning, milling and
drilling. The programs s
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 NCis a Numerical Control, DNC stands for Distributed Numerical Control
and CNC is the Computerized Numerical Control.

CNC machines is the function and motion of the machine tools. It is used
to prepare program containing coded alphanumeric data.

The program will included a position of coordinates XY and Z axis and
motion by cutting tools or work piece. The programmer or machine operator
can change the program on the controller.

The CNC programs and the logical functions can write by manually or
generate the by using the CAM and Cad system.

CNC is useful for control the motions of the work piece or tools and the
input parameters (feed rate, depth of cut, etc).

The control unit does not contain distributed numerical control. When
CAM programmed are performed in the CNC machine control unit, DNC
networking is necessary. The equipment required are RS232 cable and software.
The input/output is used to send and receive data such like a port R5232 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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DIFFERENT BETWEEN NC, CNC AND DNC

___________

i1 Tape | ROM and display

! ; —
i reader ! maonitor
Tape Control
reader loop
Control | s—s
loop
a) NC

Central computer

Communication network

2023-09-05 14:23:48

Space utk tajuk c) DNC

CNC machines
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Numerical Control (NC) is
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 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

GO1 - Line interpolation

G02 — Circular interpolation - clockwise
GO03 — Circular interpolation - anti-clockwise
Dwell

G04 — Dwell

Active plane selection group

G17 — XY plane selection ..
G18 — XZ plane selection
G19 —-YZ plane selection
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Cutter compensation group

G40 — Cutter compensation, cancel
G41 — Cutter radius compensation left
G42 — Cutter radius compensation right
Units Group

G70 — Inch units

G71 — 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




NC SYSTEM COMPONENTS

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.

Part programming is a detail set of commands to be followed by the
processing equipment. 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 etc. The part program is written manually or by using computer
assisted language such as APT (Automated Programming Tool).

The processing equipment is a machine tool could be one of the
following: milling machine, turning machine, wire cut, laser, plasma,
coordinate measuring machine etc. Machine tools accomplishes the sequence
of processing steps to transform the starting workpart into a complete part.
MCU gives an instructions from part program in order for machine to operate

CADCAM
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GEOMETRIC MODELLING-GM

A geometric modeling is a technical drawing that describes the shapes of
the object. It can be built by using drafting software such like AutoCAD, Catia,
SolidWorks or Mastercam. The Cad designer must be expert to create a 2D or 3D
modeling by using features such like wireframe, solid, surface and curve.

Types of geometric modelling

A geometric model should accurately depict the related object, be distinct from
other models, and be comprehensive for all engineering tasks, including
documentation, engineering analysis, and manufacturing. The purpose of a
geometric model is to build solid models by starting with points, lines, and curves,
extending the curves to build surfaces, and building solids from surfaces.

Solid m*odels
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GM — WIREFRAME AND SURFACE

Wire frame

The wire frame represents a 3 dimension of the techniques used for
draughting, in view of the simpler manipulation methods.

Projection is represented by a coordinate system, consisted of world
coordinate system (WCS) and user coordinate system (UCS). Inadequate for
representing more complex solids.

Surface creation

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 (nonuniform B-splines).
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GM —SOLID MODELLING

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 a 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:

1. Primitives:

2. Features:

1.0 PRIMITIVES

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

2.0 FEATURES

Features is defined as a shape and an operation to build parts. More flexible
and let the construction of more complex and elaborate solids. Three steps which
are involved to create a parts:

1. 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

Rotation of cutting

A milling machine is the machine tool that typically handles this process.
The milling process involves intermittent cutting; with each rotation, the milling
cutter's teeth enter and depart the work.

A work piece is cut during a milling process by a revolving cylindrical tool with
several cutting edges. The cutting tool's axis of rotation is parallel to the feed
direction.

Cutting tools in milling process

Mastercam is a engineering software that 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 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. Different machine tool designs are frequently utilized as an
additional step to add or enhance characteristics to components that were
made using a different technique. A item whose basic shape has already been
produced is perfect for adding precise features since milling offers excellent
tolerances and surface finishes.

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. .
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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:
e 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.

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:

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

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



CHAPTER 2
MILLING PROCESS
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PRACTICALTASK 1

Overview of making part in milling process :

1. The students will checking the drafting and construct the part of
geometry.

2.  Once the geometry complete create, the student need to setup
the toolpath.

3. ltisalsoincluded setup the tool setting, stock size, contour or
pocketing toolpath and display of geometry will be created by
machine.

Instruction:

1. 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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STEP 1: CREATE A GEOMETRY

* Open Mastercam software
*  From toolbar, click “SETTING”
* Click “Configuration”
* Select Current configuration in Metric unit
*  Make sure the Units for Analyze Measurements is
in Milimeters.
* Click Ok
* Enter shortkey “F9” for show coordinates axes

Info

Czzm Project Manager

=

Open in Editor J if]

pen in Editor Project Use the Project Manager to specif
place.

Mewe Manager

% Change Recognition

Compare the geometry of two ve

Change updating the original file.

Recognition

o g Track Changes
Convert

Manage the files that Mastercam
Print Track
Changes

Help

Community fom | AutoSave
GE

AutoSave

Eartren Configure Mastercam to automat

(LSRN Configuration (Alt+F8)

Opens the System Configuration Lo
dialog box, where you can change Repair File
Mastercam system defaults.

System Configuration X

Analyze
Cap
Chaining
Colors H
Communications
Converters

Default Machines
Dimensions and Notes
Files Mumber of places after decimal for analyze
OrScreen Controlz
Post Dialog Defaults
Printing Ainalyze Measurement Options
Reports

Screen Units far Analyze Measurements _Mi\limeters ~ f

Selection H
Shading Precizion for Analyze Measurements
Simulation
Solids

Spin Contrals
- Skart / Exit H
Tolerances
Toolpath Manager
Toolpaths

[+] Display full value tooltip

Current: | o:\usersShasnySdocumentsimy mast...\mcamsm, config <Metrics
Yugarshhashphdocumentsimy mast. \meame. confi




CADCAM
Mastercam Milling

Draw a picture that has been given.
*  From toolbar, select Wireframe
* Rectangle

/"' 4/ Line Parallel @ h"‘_-l_ Arc 3 Points J D
+

Surfaces Solids Model Prep Mesh Drafting Transform

J:_Line Perpendicular ﬁhrcTangent
Line . Circle — . apline Rectangle
dpoints "X» Line Closest = Center Point L_+ Circle Edge Point = pianual = -
lings Aree Snlines
o —

* Select position of corner
*AutoCursor (0,0,0) Or

* Bring the cursor to the origin point and click.

Bring the cursor to the

origin point
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* InaRectangle parameter tab, setting the width: 127.0
and height: 85.0

* Unable Anchor to center

* Click Ok

Dimensions

idth: | 127.0

eight: 85.0 =

Setiimee
! | Anchor to center
I

Click the right of mouse and choose FIT command
The drawing will be zoom all and fit the window.
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e * Again, from toolbar, select Wireframe
* Rectangle

* Select position of corner
e AutoCursor Fast Point and type:5,5,0

* Enter

AutoCursor Fast
Point

* In a Rectangle parameter tab, setting the width: 110.0
and height: 75.0

* Unable Anchor to center

* Click Ok

Rectangle

Dimensions ';‘_‘,
Width: |110.0 %4
Height: | 75.0 -2 a|
Settings q'_‘:'

|:| Anchor to center
|:| Create surface
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*  Click the right of mouse and choose FIT command
*  The drawing will be zoom all and fit the window.

*  From toolbar Wireframe, select Fillet Entities.

* Choose the Fillet Parameter tab and adjust everything as
needed, as indicated in the picture.

* Select both entities as shown in the figure.

* Click Ok

Fillet Entities

Basic
Entity ~
Method: ® Normal

) Inverse

) Circle

() Clearance: | 0.0 v

) Relief
Radius ¢ o_;:.
80 -
Settings :.:
Trim entities
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* Select the Fillet Parameter tab and make all of the necessary
changes as shown in the figure.

* Select both entities as shown in the figure.

* Click Ok

Fillet Entities

Basic

Entity

Methad: @ Normal
) Inverse
O Circle
() Clearance: 0.0 v
O Relief

- )
Radius k)

200 -

. P
Settings )
Trim entities

* Select the Fillet Parameter tab and make all of the necessary
changes as shown in the figure.

* Select both entities as shown in the figure.

* Click Ok

Fillet Entities T X

Basic

Entity
Method: ® Normal

O Inverse
O Circle @I

O Relief A

Radius _ I i

1

Settings
Trim entities
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* Click right mouse and choose “FIT”

¢ Select WIREFRAME feature
e Circle Center Point

® + :
3 / /7 Line Parallel
CRRIS

l, Line Perpendicular

\odel Prep Draftin

“ Arc 3 Points

Arc Tangent

olt Line ] Circle T )
Endpoints *- Line Closest - Center Paint | Circle Edge Paint -

Lines Arcs

* Setting a coordinate of center point of circle
*  AutoCursor Fast Point and type:5,5,0
* Enter

Autocursor
Fast Point
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* Setting a radius of circle
* Click Ok

Circle Center Point

Basic
Entity @
Method: ® Manual

) Tangent
Center Point Setting the ~
radius of circle

Size ~
Radius: | 15.0 A |
Diameter: 30,0 A |
Settings “:

[] Create surface

* Setting a coordinate of center point of circle
* AutoCursor Fast Point (60,5,0)

» Setting a radius of circle

* Click Ok

Basic - \

Entity (A
Method: ® Manual
O Tangent

Center Point Setting the ’\

radius of circle ( ) m j
Size )

Radius: 12,0 > d

Diameter: |24.0 A : B
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* Select WIREFRAME
* Divide
* Select the entities you want to delete.

> )

25

Trim to Break Two . Delete

- .
Entities= Pieces = ° Modify Length ~

[ Delete

e Save the file : “Milling Task_1"
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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.

= To display the Operations Manager, press ALT+0 or use View
features

= Use the Fit icon to fit the drawing to the screen

v Toolpaths T~ Managers

@ f-) Unzoom 50% @
ﬁ Unzoom 80%

Fit  Window Top
v
Zoom
Toolpaths v R X
"x x| Ty Tx 5 - t 55

Display of Operating
Manager
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e *  From toolbar, click “Machine Type”.
«  Mill

e Default

Home Wireframe

Toolpaths
X B IxF- ERwEolL 7 @
Bf vYaOC$ Npll O

=, Machine Group-1

EI Properties - Mill Default Select the Tool
""" " Files settings
----- Tu. Tool settings
: ]
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* Set the Tool Setting parameters to match like in the figure

Machine Group Properties

Files Tool Settings  Stock Setup

Default program number

Feed Calculation

(®) From tool
) From material

() From defaults
() User defined
Spindle speed 5000.0

Feed rate 100.0
Retract rate 150.0
Plunge rate 250

] Adjust feed on arc move
Minimum arcfeed 1250

Toolpath Configuration
Assign tool numbers sequertially

Wam of duplicate tool numbers

lse tool's step, peck, coolant
0 Search tool librany when entering a

tool number
Advanced options

[] ovemide defaults with modal values
Clearance height
Retract height

Feed plane

Sequence number

Increment 10.0

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).

Override Defaults with Modal values enables the system to keep the values that

you enter.

Search tool library when entering a tool number (the tool library allows you to
select from existing tools in a library as well as define new tools. Tool definitions
can be saved in a library or just for the part you work on).
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* In Machine Group Properties, choose the Stock Setup tab.
* Set the shape of stock in Rectangular.
* Click the Select corners

Machine Group Properties x

Files Tool Settings Stock Setup

Stock Plane

Sl

Shape
(@ Rectangular

() Cylindrical

Axis
X
() Solid/Mesh

C)File

| Display
Fitscreen

() Wire frame
@ Solid

Stock Origin

In view
coordinates

X |00

Y |00

Z |00

[&]

|Sele{:1camels,,,| ‘ Bounding box ‘ | NCI extents |

e
All Surfaces AliSolids | AlEnies | | UnselectAl |

* Click the point to another point of corners. (These points is
the outer boundary of stock).

Click the point
to another
point of
corners
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* Enter the dimensionofZ:10.0 as shown in Figure.

[Fachine Group Properties

Fles  Tool Settings Stock Setup

Stock Plane

i

Shape
Rect I
(O] angular s

(O Cylindrical X Y Z
() Solid/Mesh [z
) File

Stock Crigin

In view
coordinates

Setting the
dimension of Z

|Sele<:t comers...| Bounding box | NCI extents

| AlSufaces | | AlSoids | | AlEntties | | UnselectAl |

* Enter the dimension of Z:10.0 as shown in Figure.
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= 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: MACHINE THE TWO STEPS USING OPEN

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. Contouringis removed an enclosed area and follows a chain only.

*  From Toolbar click “Toolpaths”.
* Click “Contour Toolpath 2D".

* Select OK button.

Contour Crrill Dynamic ...

20

* Enable the Chain button in the chaining dialog box to
be able to select just the outside contour.

Wireframe Chaining

Mode

B @ | @&

(") Cplane ® 30

Note: A chain of entities 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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* Select the first chain as shown in the Figure.
* Click “OK” button to exit Chaining.

* After that, the toolbar of “Contour (2D)” will come out.

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

* From the Tree View List, choose Tool.
* Select Library Tool by clicking the button.

~@ Break Through
~© Multi Passes
-2 Tabs
- Linking Parameters
: Home  Ref. Points

Arc Filter f Tolerance
Planes (WCS)
Coolant

Canned Text
MiscWalues

Axis Control

Quick View Settings

Tool 10 FLAT EN..
Tool Diameter 10

Corner Radius 0

Feed Rate 358125

Select library tool...
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* Click Select library tool button to choose tool size.
* Choose tool size Flat Endmill diameter 5.00 mm as shown in

Figure
——
C:4UsershPublich\D ocu.. sMill_mm tooldb
Tool Mumber  Assembly Ma... Tool Mame Holder Mame
[ - COUMTERSIME - 16.5/90
o2 - COUMTERSIME - 20.5/90
=3 - FLAT END MILL - 3 Fiter.
H 114 ElLAT ERICLRALLL 4 __
TEE - FLAT END MILL -5 -] Filter Active
1] e = TR NI 280 of 280 toals
o217 - FLAT END MILL - 8 -
B8 - FLAT EMD MILL - 10 - Digplay mode
o218 - FLAT EMD MILL - 12 - O Tools
o220 - FLAT END MILL - 14 - O Assemblies
o2 - FLAT EMD MILL - 16 - (®) Bath
0o o222 - FLAT EMD MILL - 18
o223 - FLAT END MILL - 20
o224 - SHOULDER MILL - 25 -
B 25 - SHOULDER MILL - 32 - v
< > |l [ %[ 2

* Select the Tool Selection page and write comment of the process
* Make all the necessary changes as shown in Figure.
* Then select the OK button to exit.

|87 2D Toolpaths - Contour %
- Toolpath Type Ly d
Tool diameter:

Holder Statuz  Tool Mumber Aese.. Tool Mame

. Corner radius:
1 - FLAT EMD MILL - 5
= Cut Parameters i
@ Depth Culs g Taol name: [FLAT END MILL - 5 |
Lead In/Out
& Break Through Toaol #: Length offset:
@ Multi Paszes
2 Tahs Head #: IZI Diameter offset:

Linking Parameters
Home / Ref. Paints

Arc Filter / Tolerance

Planes Spindle direction: | Cw
-~ Coolant

Canned Text Feed rate: | 33493712 Spindle speed: | 21581

Mise Yalues v < >

FPT:|0.0388 5 [339.0041
S 24 Right-click for options

Quick Yiew Settings Plunge rate: | 1000.0 Retract rate; 2000.0
Select library toal.. [ Filter &sctive
Tool FLAT EMD MI... [ Force tonl change Fiapid Retract

Tool Diameter &

Comer Radivs 0 Comment

Feed Rate 334937 Machine the part at 3mm depth J
Spindle Speed 21581

Coaolant On

Tool Length 57
Length Offzet 1

[ To batch
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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 chosen 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.

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

Toolpath Type
= Tool
- Holder

Cormpensation type Computer v
Contour type 20
Compensation dieciion g |
2D
v

Dt O
< Lead InjOut

& Break Through
- @ Multi Passes Tip comp
@ Tahs
£ Linking Parameters Optimize cutter comp in contral
Home /Ref. Points Roll cutter

cround comers | SharR e

- ArcFilter f Tolerance Infinite Iook shead

- Flanes

Internal i i i
- o el coner Setting direction left
- MiseValues External comer or right depend the
[=) -+ Axis Contral béakrﬁd\us ,g. p ..
- s Combination position of chaining
- Patary Axis Contral e, depth variance 0.05

direction

Stock to leawve on walls l
Maintain sharp comers
Stock to leave on floors

Ouick View Seftings

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

LEFT

RIGHT LEFT

o
@

O

* Select the Linking Parameter

* Determine the parameters of depth : 3mm

* Click the OK for exit the command purposes.

- Toolpath Type
- Tool

-~ Huolder [ Arc it meximum radius 120

Cut Parameters [ output feed mave Ui

- & Depth Cuts

Lead In/Out : O Clearance.. Absolute

& Break Through
- @ Multi Passes

Incremental

Associative

Linking Parameters Use clearance only atthe start and end of operation

[ petact. |25 0 ‘ O Absolute
@Incremental
OAssnciﬁmve

ArcFilter/ Tolerance
Planes
- Coalant
ce Canned Text
e Mist Walues ———— | Feed plane.. ‘ |7 00 O Absolute
£} Auis Control (@ Incramental

o Bxis Combination () Associative
-~ Ratary Axis Contral

| Tap aof stock ‘ |U 0 (@ Absolute
(O Incremental
() Associative

Depth ‘ |-3 i] () Absalute
@ Incremental
() Associative

Quick Yiew Settings

Tool FLAT END MILL-5
Tool Diameter 5
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= Click the OK button to exit 2D Toolpath- Contour parameter.

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

Toolpath of contour
appear in stock.
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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.

* Onthe operations button select the Backplot.

* Turn on all the buttons (to display tool, holder and rapid
moves).

* Adjust the speed of the backplot.
* Click a Play button.
* Click Ok to exit the Backplot

3D Multiaxis

Toolpaths a

v hIxGISERS

Play

ine Group-1 Button
operties - Mill Default MM
Files

Tool settings

Stock setup

iolpath Group-1

1 - Contour (2D) - [WCS: Top] - [Tp
) Parameters

¥ #215 - M5.00 FLAT ENDMILL - FLA
B Geometry - (1) chain(s)

= Toolpath - 9.3K - Task 1 milling.NC

mEEke

Eaciol
\ v | ?

N
|

Backplot

Display tool, holder
and rapid moves
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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.

* From Operation Manager, choose Verify selected operations icon
as shown in Figure.

Verify selected | &
operation | i T3 Tool settings

T e M Stock setup

--5% Toolpath Group-1

L—__lf'? 1 - Contour {20} - [WCS: Top] - [Tplane: Top] - Machine th
E Parameters

----- T #1 -M5.00 FLAT EMDMILL - FLAT EMD MILL - 5
----- i] Geometry - (1) chains

% Toolpath - 9. 3K - task 1.MC - Program number 1

* The MasterCam Simulator window will pop up as shown in the
figure.
* To start simulation select the Play button.

* The simulation will be played.
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* The speed control can be adjusted as shown in the figure.

s Verify Mastercam Simulator C:\Users\hasny\Documents\Ebook edisi 2\milling\task 1.emcam = (] X
Verify ~
Toolpath Stock Wireframe [/] Machine [+ |
G @ 1 e DT ANBIRE
s~ [¥] ool [m] initiat Stock [V] Gnomon  [¥] Machine Housing
NC Stop 2 Tool O { Toolpath = D {
~  Conditions > | Components~ ||| Workpiece Fixtures Axes - - Tools~
Foyoak ! Visibility
Move Info >~ B Xx
4 Move Info
Move ID 230f23
Elapsed Time  9.20s
Machine 5_SAXGEN_VMCTT/

Move Type Rapid Linear Move
Operation Na... Contour
Operation Nu... ID: 1 (1 of 1)

Tool Number  #1 - FLAT END MILL
Tool Orientati... 0.000; 0.000; 1.000
Tool Tip Positi... -7.500; 41.000; 25.0,
Axis Values

Toolpath Info

Feed length 415367

Feed Time 8.99s

Rapid Length  43.000

Rapid Time 021s

Total Length 458367

Total Time 9.20s

Min/Max X -7.500/ 117.500
Min/Max Y 2500/ 82.500

o B S D] Sow—%—Fast Min/MaxZ  -3000/25.000

4 Verbose

[N

3 4
| Performance ——#—— Precision m K

- . Coolant Off
= I— + .a ' Move Info | Report

Enhancing Model 2 1 100%

button
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STEP 6: Adding MULTI PASSES of toolpath

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

* Select Parameter to open ToolPath Setting

Toolpaths v B X

W hix - ERREol 7 @
BXRA YAaLS$ Xk ¥

= &, Machine Group-1
EI Properties - Mill Default

T "= Files

----- Tﬂ Tool settings

I M stock setup

Iél---:_: Toolpath Group-1

- [WCS: Top] - [Tplane: Top] - Machine th

AT ENDMILL - FLAT EMD MILL - 5

e ﬂ Geometry - (1) chains
L. 25 Toolpath - 9.3K - task 1.MC - Program number 1

* Select Multi Passes from the Tree view list

* Select the necessary changes.

* Enter a value for the Number of passes.

* Click OK to exit the Multi Passes parameters.

|87 2D Toolpaths - Contour
............. Toolpath T
_____________ " R B2 Mt Passes
Raough
- Cut Parameters .
i@ Depth Cuts Speeiiy
Finish
Spring passes E
A &pply to all finish passes
Overide Feed Speed
[ JFecd rate 3349.3712
¥ [ 5pindle speed 21581
i & . Ml
Quick View Settings Firish passes
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* Select the button of “Regenerate all dirty operations”.
* This features will be regenerate the modification that you
have made to the toolpaths.

T-EwEol. 7 @
8= ACd RQEE D
= chine Group-1

Properties - Mill Default
-7 Files

EH'} 1 - Contour (2D} - [WCS: Top] - [Tplane: Top] - Machine
i E Parameters
- T #1 -M5.00 FLAT EMDMILL - FLAT EMD MILL - 5

..+ | Geometry - (1) chains

% Toolpath - 9. 3K - task 1.MC - Program number 1

Regenerate all dirty operations.
The operations have to be
generated before simulation

* Select Isometric view from the View Toolbar.
* The multi passes of contour toolpath will appear as shown in
Figure.

Multi passes of
contour toolpath
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* ToBackplot and Verify the toolpaths, please refer back the
topic to review these procedures.

4 4 <«
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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.

* Click the Post selected operation button in the Operation
Manager.

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

Iroolpaths
P T Ix Ly E%E

BxfA varno §

= &, Machine Group-1

=2 Properties - Mill Default
- "= Files
----- T Tool settings
N P Stock setup
38 Toolpath Group-1
Elr? 1 - Contour (2D} - [WCS: Top] - [Tplane: Top] - Machine
.= Parameters

------ T #1-M>5.00 FLAT ENDMILL - FLAT END MILL - 5

.. % | Geometry - (1) chains

% Toolpath - 9.3k - task 1.MC - Program number 1

Post selected
operations

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

* Set the Post Processing like the Figure.

¢ Select OK button to continue.

Post processing

Active post:

[MPFEAN.PST

NC file
(®) Qverwrite Edit

NG extension:

[_|Send to machine

NCI file
(®) Qverwrite
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* After generates NC codes, copy all the codes and save in as
Notepad version.

* You can use this postin the NC code at CNC machine.

0 o~ & o e o

11
12
13
14
15
1é6
17
18
19
20
21
22
23
24
23
26
27
28
29
30

00001 (T)

(DATE=DD-MM-YY - 13-08-21 TIME=HH:MM -
(MCX FILE - C:\USERS\LENOVO\DOCUMENTS"
(NC FILE - C:\USERS\LENOVO\DOCUMENTS\M
(MATERIAL - ALUMINUM MM - 2024)

( Tl | 5. FLAT ENDMILL | H1 )

N100O G21

N110 GO G17 G40 G4% G880 GSO

( CONTOUR THE PART DEPTH 3.0MM )

N120 T1 Mé&

N130 GO0 G90 G54 X-34. v41. AO. sS2000 M
N140 G43 H1 Z25.

N150 Z10.

N160 G1 Z-3. F10.

N170 X-29.

N180 G2 X-24. ¥46. IO0. J5.

N190 Gl Y72.

N200 GZ X13. ¥109. 137. J0.

N210 G1 X105.

NZ2Z20 GZ X144. ¥70. I0. J-35.

N230 G1 Y25.

N240 GZ X95. ¥-24. I-4%. J0O.

NZ250 G1 X7Z2.

NZe0 GZ XeO. ¥-21.401 TIO0. J29.

NZ270 X48. ¥Y-24. I-12. J26.401

NZ280 G1 X20.

NZ290 GZ X-6.585 ¥Y-6.585 I0. J29.

N300 X-24. ¥20. I11.585 J26.585

N310 G1 Y4e.
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PRACTICAL TASK 2

Overview of making part in milling process :

1. The students will checking the drafting and construct the part of
geometry.

2. Once the geometry complete create, the student need to setup
the toolpath.

3. ltisalsoincluded setup the tool setting, stock size, contour or
pocketing toolpath and display of geometry will be created by
machine.

Instruction:

1. 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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]
(=
i }
1
[ | 1 | | I |
|
S
= 100.00
10000
) 5000 -
[\ _sso0
= r RE X 5
b= =
r S 4600
£ /
2, W
00 3784
) _ 2000 _ -
2800
\-
1000
I 500
. /" oo00
| | | Ve
= — = (=] o2 o =
8 aa }H 3 g S EW S
MECHANICAL
TITLE| MILLING: PRACTICAL TASK 2 DEPT | o\ oo
POLITEKNIK PORT COURSE | DJF41042 (CAD CAM)
MATERIAL | ALUMINIUM 6061
DICKSON UNIT METRIC (MM)




CADCAM
Mastercam Milling

STEP 1: CREATE A GEOMETRY

* Scan the QR code.

* ORclick the link :
https://drive.google.com/file/d/1Xx8j32icFEhQgPNkveUEhcA
xJniz6UBI/view?usp=sharing

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

* Draw a picture that has been given.
* Save the file : “Task_2”

T



https://drive.google.com/file/d/1Xx8j32icFEhQgPNkveUEhcAxJniz6UBI/view?usp=sharing
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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 convert to the G-code when you post the processing after
finish the task.

= To display the Operations Manager, press ALT+O or use View
features

= Use the Fit icon to fit the drawing to the screen

i | Toolpaths T~ Managers

[
@ @ Unzoom 50% @
ﬁ)Unzoom 80%
Fit  Window Top

v

Zoom

Toolpaths

R P

Display of Operating
Manager
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*  From toolbar, click “Machine Type”.
«  Mill

* Default

Wireframe

Toolpaths
D hIxi- EREco 7 @
BR YA S K@l @

=, Machine Group-1

=--[E] Properties - Mill Default Select the Tool
_____ "= Files settings
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* Set the Tool Setting parameters to match like in the figure

Machine Group Properties it

Fies  Tool Settings  Stock Setup

Default program number

Feed Calculation Toolpath Corfiguration

(®) From tool Assign tool numbers sequentially

() From material [JWam of duplicate tool numbers

() From defaults Use tool's step, peck, coolant
Search tool librany when entering a

O User defined tool number

Spindle speed 5000.0

Feed rate 1000 Advanced options
Retract rate 1500 [Jowvemide defaults with modal values
Clearance height
Plunge rate =0 Retract height
[] Adjust feed on arc move Feed plane

Minimum arc feed  125.0

Sequence number

Star
Increment
Material
ALUMINUM mm - 2024 || Edt. | Seleat. |

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).

Override Defaults with Modal values enables the system to keep the values that
you enter.

Search tool library when entering a tool number (the tool library allows you to
select from existing tools in a library as well as define new tools. Tool definitions can
be saved in a library or just for the part you work on).
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* In Machine Group Properties, choose the Stock Setup tab.
* Set the shape of stock in Rectangular.

Click the Select corners

Machine Group Properties

Files Tool Settings Stock Setup

Stock Plane

Sl

Shape
(@ Rectangular

() Cylindrical
() Solid/Mesh Iy
C)File

| Display
Fitscreen

() Wire frame
@ Solid

Stock Origin

In view
coordinates

X |00

Y |00

Z |00

[&]

|Se|e:|cmnel5 | ‘ Bounding box ‘ NCI extents

e
All Surfaces AllSolids | AllEniies | | UnselectAl

Click the point to another point of corners. (These points is
the outer boundary of stock).

T

Click the point
to another
point of
corners
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* Enter the dimensionofZ:10.0 as shown in Figure.

[Fachine Group Properties

Fles  Tool Settings Stock Setup

Stock Plane

i

Shape
Rect I
(O] angular s

(O Cylindrical X Y Z
() Solid/Mesh [z
) File

Stock Crigin

In view
coordinates

Setting the
dimension of Z

|Sele<:t comers...| Bounding box | NCI extents

| AlSufaces | | AlSoids | | AlEntties | | UnselectAl |

* Enter the dimension of Z:10.0 as shown in Figure.
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= 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: MACHINE THE TWO STEPS USING OPEN

CONTOUR TOOLPATH.

Contour toolpath is a 2D high Speed Dynamic milling toolpath. It is removing 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.

*  From Toolbar click “Toolpaths”.
* Click “Contour Toolpath 2D".

e Select OK button.

Contour Crrill Dynamic ...

20

Enable the Chain button in the chaining dialog box to
be able to select just the outside contour.

Wireframe Chaining

M ode

D @] &

() Cplane (® 3D

| Selection Method .
S

——————

i 1 [ [
______ =—

Note: A chain of entities 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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* Select the first chain as shown in the Figure.
* Click “OK” button to exit Chaining.

* After that, the toolbar of “Contour (2D)” will come out.

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

* Select Tool from the Tree View List.

* Click on the Select Library Tool button.

- Cut Parameters
-& Depth Cuts
- Lead InfCut
--@ Break Through
--@ MUl Passes
[H-& Tabs
[+~ Linking Parameters
- Home / Ref. Points

-~ Arc Filter [ Tolerance
- Planes (WCS)
- Coolant

- Canned Text
- MiscValues
[ Aais Control

Quick View Settings

Tool 10 FLAT EN...

Tool Diameter 10 Select library tool...
Corner Radius 0

Feed Rate 358128
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* Click Select library tool button to choose tool size.

* Choose tool size Flat Endmill diameter 10.00 mm as shown in

Figure

214
215
216

Tool Mame

FLAT END MILL -
FLAT END MILL -
FLAT END MILL -

[= R Y

Holder Mame

Diameter ™

4.0
5.0
6.0

[=

TS CIaCr

FLAT END MILL -

iy ) -

13 FLAT EMD MILL - 12 120
B220 FLAT EMD MILL - 14 14.0
o2 FLAT END MILL - 16 1E.0
o222 FLAT END MILL - 18 12.0
223 FLAT END MILL - 20 20.0
B 224 SHOULDER MILL - 25 25.0
B 245 SHOULDER MILL - 32 320
B 226 SHOULDER MILL - 40 40.0

+# Tool Selection - C:\Users\Public\Documents\Shared Mastercam 2022\Mill\Tools\Mill_mm.tooldb

C: WU zers\PublichD ocu.. \ill_mm. tooldb

Tool Mumber  Assembly Ma...

Filter Active
280 of 280 tools

Dizplay mode

() Tools
() dzzemblies

(®) Bath

* Select the Tool Selection page and write comment of the process

* Make all the necessary changes as shown in Figure.
* Then select the OK button to exit.

|87 2D Toolpaths - Contour

V| ®

Cut Parameters

- Depth Culs

Lead In/Out

- Break Thraugh

b i@ Mulli Pazses

f- @ Tabs

- Linking Parameters

‘ Home / Ref. Paints

Arc Filter / Tolerance
Planes

Coalant

Carned Text

Misc Walues v

Status

il v 1

Tool Humber Asse...

Tool Mame
FLAT END MILL - 10

Quick Yiew Settings

Tool FLAT EMD MI...
Tool Diameter 10
Comer Radius 0

Feed Rate 3060.04
Spindle Speed 10730
Coolant On
ToolLength 72

Length Offset 1

>

Tool diameter: [10.0

Carner radius:

Tool name: |FLAT END MILL - 10

Tool t: |1

i
L

Head #:

Length offset |1

Diiamneter offset: |1

Select library tool...

[ Ta batch

Right-click for options

[ Fiter sctive

Feed rate:
Flunge rate:

[] Force tool change

Spindle direction: | Cw!

Spindle speed: | 10730

Cs 208 9084

Fetract rate: 20000
Fiapid Fetract

Caomment

COMTOUR with depth at 3mm
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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.

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

Toolpath Tvpe
- Toal
dilder Compensafion type Computer ~
- Contour type 20
8 §Cut Perameters
Compensaton direcion d
<o Lead InfOut N 20
@ Break Through i
@ Multi Passes Tip comp
& Tabs
- Linking Parameters Oplimize cutier comp in cantrol

Haome / Ref. Foints Rall cutter
around comers
-~ Arc Filter / Tolerance Infinite loak ahead

- Flanes

. Internal corner . . .
e e tounding radius Setting direction left
o ise Walues Extemnal comer :
(=) Auis Control bEak radius or rlght depend the
e Axig Comb ea P
RD‘?ﬂryD:m;ﬂggﬁlnrnl Mex. depthvariance 0.05 pOSItlon Of Chalnlng

direction

Stock ta leave onwalls I
Maintain sharp comers
Stock ta leave on floors

uick View Setings

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

LEFT

RIGHT LEFT

o
@

O

* Selectthe Linking Parameter

* Determine the parameters of depth : 3mm

* Click the OK for exit the command purposes.

- Toolpath Type
- Tool

-~ Huolder [ Arc it meximum radius 120

Cut Parameters [ output feed mave Ui

- & Depth Cuts

Lead In/Out : O Clearance.. Absolute

& Break Through
- @ Multi Passes

Incremental

Associative

Linking Parameters Use clearance only atthe start and end of operation

[ petact. |25 0 ‘ O Absolute
@Incremental
OAssnciﬁmve

ArcFilter/ Tolerance
Planes
- Coalant
ce Canned Text
e Mist Walues ———— | Feed plane.. ‘ |7 00 O Absolute
£} Auis Control (@ Incramental

o Bxis Combination () Associative
-~ Ratary Axis Contral

| Tap aof stock ‘ |U 0 (@ Absolute
(O Incremental
() Associative

Depth ‘ |-3 i] () Absalute
@ Incremental
() Associative

Quick Yiew Settings

Tool FLAT END MILL-5
Tool Diameter 5
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= Click the OK button to exit 2D Toolpath- Contour parameter.

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

Toolpath of contour
appear in stock.
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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.

On the operations button select the Backplot.

oolpaths - B X
R T Tx L5 - E}aﬁmh 7 @
BR vac$ K@kl Y

=, Machine Group-1
=-[Z| Properties - Mill Default
H L

Turn on all the buttons (to display tool, holder and rapid moves).
Adjust the speed of the backplot.

Click a Play button.

Click Ok to exit the Backplot

Play
button

¥lae
7|7 @d

(v 2]
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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.

* From Operation Manager, choose Verify selected operations icon as
shown in Figure.

<, Machine Group-1
Froperties - Mill Default

N "= Files

----- Tﬂ- Tool settings

S M Stock setup

- 5% Toolpath Group-1

L:_lrj 1 - Contour {2D) - [WCS: Top] - [Tplane: Top] - Machine t+
E Parameters

----- T #1-M>5.00 FLAT EMDMILL - FLAT EMD MILL - 5
----- + | Geometry - (1) chains

% Toolpath - 9. 3K - task 1.MC - Program number 1

Verify selected
operation

figure.

* The MasterCam Simulator window will pop up as shown in the
e * To start simulation select the Play button.

* The simulation will be played.
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e * The speed control can be adjusted as shown in the figure.

n 44 4 <4
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STEP 6: ADDING MULTI PASSES OF TOOLPATH

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

* Select Parameter to open ToolPath Setting

Toolpaths v & X

M hix - EwRo L 7 @
BXR vao$ Xkl T¥

= &, Machine Group-1

£ Properties - Mill Default
oL "= Files
----- Tﬂ Tool settings
S M Stock setup
EI== Toolpath Group-1

= [WCS: Top] - [Tplane: Top] - Machine th

AT EMDMILL - FLAT EMD MILL - 5

----- + | Geometry - (1) chains
L2 Toolpath - 9.3K - task 1.MC - Program number 1

Select Multi Passes from the Tree view list
Select the necessary changes.

Enter a value for the Number of passes.
Click OK to exit the Multi Passes parameters.

|87 2D Toolpaths - Centour
............. Taolpath Type o ]
e Toal ] :ultl iasses
- Helder ougl
ut Parameters .
2 Depth Cuts Spacing
Lead In/Out .
e Finish
.y 5
= Linking Parameters Spacing
Spring pazses III
] &pply ta all firish passes
Overide Feed Speed
[JFeedrate 33433712
[ 5pindle speed 21581
< ? A ) Mult
Quick View Settings Firish passes
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* Select the button of “Regenerate all dirty operations”.
* This features will be regenerate the modification that you have mad
the toolpaths.

H-EnwEcolh 7 @
aCd AGER DY

Machine Group-1

-[Z] Properties - Mill Default

----- = Files

----- T Tool settings

[ M stock setup

2% Toolpath Group-1

EIF} 1 - Contour (200 - [WCS: Top] - [Tplane: Top] - Machine
.25 Parameters

foee T #1-M5.00 FLAT EMDMILL - FLAT EMD MILL - 5
Regenerate all dirty operations. e +) Geometry - (1) chains

The operations have to be % Toolpath - 9.3 - task 1.MC - Program number 1

generated before simulation -

* Select Isometric view from the View Toolbar.
* The multi passes of contour toolpath will appear as shown in Figure.

Multi passes of
contourtoolpath

Top
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* ToBackplot and Verify the toolpaths, please refer back the
topic to review these procedures.

+

-

Performance —W#—— Precision |44 |4 <44 b Pk P B DTy Slow—%— Fast l
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STEP 7 : MACHINING THE STOCK USING 2D POCKETING

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

From “Toolbar” Click “Toolpaths”.
*  Click “Pocket Toolpath”.

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

* Select the chain as shownin Figure.

Select an enlity to start a new chain (2) |
or modify the active chain.
[Shift+click] to select tangent entities.




library.

Figure.

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

CADCAM

Mastercam Milling

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

Select tool size Flat Endmill diameter 8.00 mm as shown

Chillsers\Public\Docume. AMill_mrm tooldb

—

# Tool Name Dia. Cor.r.. Length #Flut. Type Rad.
§ 222 FLATEMNDMILL-18 18.0 n.a 29.0 4 Flat Mone
B 223 FLATEMNDMILL-20 200 n.a 320 4 Flat Mone
B 213 FLATEND MILL-3 30 n.a 5.0 4 Flat Mone
214 FLATEMNDMILL-4 4.0 n.a 70 4 Flat Mone
i 215 FLATEMNDMILL-5 5.0 n.a a.0 4 Flat Mone
= C s AT AL L L Lo 10 101 (1 A Elo Pl o

17 4

.
* Select the Tool Selection page
* Write the comment of the process.
* Choose all the necessary thing as shown in Figure.
T Tl
Holder # Assembly . Tool Name
B o1 - FLAT END MILL-10 Camer s
= Cut;ﬁra;n&‘&'ﬁ '] H - FLATEND MILL-8
B B mégmr‘;?mum Tl ‘FLATENDM\LL—B ‘
2ommow esse | oenserona
£ Linking Parameters
Hame / Ref. Paints
ArcFilter { Talerance
Elfu"u:.i« ClreTF Spindle direction
e ( L e 00 | S
e Comtinaton rr ot ] os[rsss |

Rintaty Axis Contral

Lick Yiew Setings

Select library ool

[JTo batch

Right dlick for options

Plunge rate: 10000

[IForcs tool changs

Retract rate: 2000.0

Fapid Patract

Comment

Cutthe pocket in the center of the par




CADCAM
Mastercam Milling

e From the Tree view list, select Cut Parameters. Change the
necessary settings as shown in Figure.

Toolpath Type
 Tool
Holder Machenang deechon
Entry Moson
Finshang Tip comg Ti -
Lead infOut = = l
& Depth Cuts
@ Break Through
Roll custer
Lanking P amaters e Shamp hd
Home / Rl Pounts

Lngonsobon

asc Fide f Tomance folemnce

Flanes
Coclant [] Cronte adasonal sesh cpamson
Conned Text
Misc Voot
Aoy Control
#Aoes Combanason
Fuotary Axis Control

Sock 10 leeve on wally 0o '
Siock 1o leave on Soors 00

pusck. View Semngs
Tool FLAT END MLL-8

e From the Tree view list, select Roughing Parameters. Choose
the option Parallel Spiral Clean Corners and change the
necessary settings as shown in Figure.

- Toolpath Type

+ Tool [“]Rough
Halder Spiral, Clean Corners

Zigeag Constent  Parallel Spir orph Spiral High Speed  One'Way — True Spiral
Owverlep Spiral

S Finishing
§i Lead InOut
i@ Depth Cuts

@ Break Through Stepover percentage [IMinimize taol burial Talerance far remachining and canstant cverlap spiral

- Linking Parametars
L Home f Ref. Points Stepaver distance 40 I [ Spiral inside to outside I °/°

ArcFilter { Tolerance Roughing angle [ [ Display stack for constant averiap spiral
Planes
Coolant
-~ Canned Text Trochoidal cuts

- Misc Values
Sl Axis Control Off Full material onky Entire pocket

#xis Combination
Fuotary Axds Control S -
Loopradius |50

e

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 centerto the wall of the pocket.
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e From the Tree view list, select Finishing (enabled).
e This is will finish the part after roughing process.
e Choose enabled the necessary settings as shown in Figure.

Toolpath Type

- [<] Finish
Toel [ = ] Overiide Feed Speed
Holder
o Passes Spacing Spring passes  Cutter compensation [JFeed rate
- Cut Parameters
- Roughing |T | ‘T 0 ‘ ‘U | computar ~ | | [spindle speed
[AFinish outer boundary Qptimize cutter comp in cantrol
- [ Stertfinish pass at clasest entity [¥]Machine finish passes anly atfinal dept
© Depth Cuts [(keep tool down [Itachine finish passes after roughing alllbockets
- & Break Through
() Linking Parameters
Hormne / Ref. Paints
- ArcFilter { Tolerance Thiriwall
Planes 2 Z finish passes per
- Coolant rough depth cut
Canned Text
Misc Walugs Max calculated
finish step

[ Axis Contral
Axis Combination
- Rotary Axis Contral

Max rough stepdown
from Depth Cuts

Finish direction
Clirk

Carwventional

* 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.
* Selectthe OK button.
LEEE. [ Arcfit meximum radius 120
E - CutParometers " [Joutputteed mave 13000.0

? RmJEgnngutmn O Clearance. 50.0 Absaolute

g ~ Finishing Incremental

o e LeadIn/Out Associative

Lo Depth Cuts
B Use clearance only at the start and end of operation

| Pevect. ‘25 ] ‘ (O Absolute
(@ Incremental
Arc Filter | Tolerance
Flanas (O Associative
- Coolant
- Canned Text | Fesd plans. ‘ ‘wu ‘ (O Absolute
- Misc Values @ Incremental
(5 s Control (O Associative
L. Aus Combination y \
~- Rotary Axis Control | f— ‘ ‘n 0 ‘ @ Absolute
(O Incremental
(O Associativ

Depth | ‘-3 ] ‘ (@ Absolute
(O Incremental

(O Associative
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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.

* Onthe operations button select the Backplot.

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

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

o * Turn on all the buttons .(the cutting tool will appear pushed

Toolpaths v 3

W hiIxF|EpEEch 7 @
B M Y A Backplot selected operations‘

=88 Machine Group-1
=4t Properties - Mill Default MM
B2 Files
- @ Tool settings
--4p Stock setup
=8¢ Toolpath Group-1
181 - Contour (2D) - [WCS: Top] - [Tplane: Top] - CONTOUR
--{Z) Parameters
.. # #1 - M10.00 BULL ENDMILL - END MILL WITH RADIUS -
.-l Geometry - (1) chain(s)
.28 Toolpath - 9.3K - T.NC - Program number 1

DM i[> i 2]

x Backplot
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STEP 9 : VERIFY THE TOOLPATH

Verify allows you to simulate the machining of a part by using as solid model. The
surface polishing and roughing are represented by the solid model produced during
verification. Additionally, it displays collisions, if any.

* From Operation Manager, choose Verify selected
operationsicon as shown in Figure.

Toolpaths

----- ¥ Tool settings
P b O Stock setup

E|== Toolpath Group-1

|_:_|m' 1 - Contour (20) - [WCS: Top] - [Tplane

D Parameters

----- a #1-M5.00 EMDMILL1 FLAT - 5. FLA

----- I Geometry - (1) chain(s)

* To start simulation, select the Play button.
* The simulation will be shown in window.

Verify
operation
Button
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* 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.

* Click the Post selected operation button in the Operation
Manager.

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

Iroolpaths
P T Ix Ly E%E

BxfA varno §

= &, Machine Group-1

=2 Properties - Mill Default
- "= Files
----- T Tool settings
N P Stock setup
38 Toolpath Group-1
Elr? 1 - Contour (2D} - [WCS: Top] - [Tplane: Top] - Machine
.= Parameters

------ T #1-M>5.00 FLAT ENDMILL - FLAT END MILL - 5

.. % | Geometry - (1) chains

% Toolpath - 9.3k - task 1.MC - Program number 1

Post selected
operations

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

* Set the Post Processing like the Figure.

¢ Select OK button to continue.

Post processing

Active post:

[MPFEAN.PST

NC file
(®) Qverwrite Edit

NG extension:

[_|Send to machine

NCI file
(®) Qverwrite
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* After generates NC codes, copy all the codes and save in as
Notepad version.

* You can use this postin the NC code at CNC machine.

0 o~ & o e o

11
12
13
14
15
1é6
17
18
19
20
21
22
23
24
23
26
27
28
29
30

00001 (T)

(DATE=DD-MM-YY - 13-08-21 TIME=HH:MM -
(MCX FILE - C:\USERS\LENOVO\DOCUMENTS"
(NC FILE - C:\USERS\LENOVO\DOCUMENTS\M
(MATERIAL - ALUMINUM MM - 2024)

( Tl | 5. FLAT ENDMILL | H1 )

N100O G21

N110 GO G17 G40 G4% G880 GSO

( CONTOUR THE PART DEPTH 3.0MM )

N120 T1 Mé&

N130 GO0 G90 G54 X-34. v41. AO. sS2000 M
N140 G43 H1 Z25.

N150 Z10.

N160 G1 Z-3. F10.

N170 X-29.

N180 G2 X-24. ¥46. IO0. J5.

N190 Gl Y72.

N200 GZ X13. ¥109. 137. J0.

N210 G1 X105.

NZ2Z20 GZ X144. ¥70. I0. J-35.

N230 G1 Y25.

N240 GZ X95. ¥-24. I-4%. J0O.

NZ250 G1 X7Z2.

NZe0 GZ XeO. ¥-21.401 TIO0. J29.

NZ270 X48. ¥Y-24. I-12. J26.401

NZ280 G1 X20.

NZ290 GZ X-6.585 ¥Y-6.585 I0. J29.

N300 X-24. ¥20. I11.585 J26.585

N310 G1 Y4e.
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PRACTICAL TASK 3

Overview of making part in milling process :

1. The students will checking the drafting and construct the part of
geometry.

2.  Once the geometry complete create, the student need to setup
the toolpath.

3. ltisalsoincluded setup the tool setting, stock size, contour or
pocketing toolpath and display of geometry will be created by
machine.

Instruction:

1. 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.

Scan the QR Codes:

Or select the link to watch the video how to construct the exercise
Practical Task 3.

https://drive.google.com/file/d/1TzjUSgkmBqVu6ITInw1BKlygDRc

9rsUK/view?usp=sharing



https://drive.google.com/file/d/1TzjUSgkmBqVu6lTJnw1BKlygDRc9rsUK/view?usp=sharing
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§ [r= = ™ - —_— S ﬂ
=
10000
Rex4 [ \__10000
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2500
2
2
&
5000
\ 1500
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000
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MECHANICAL
TITLE MILLING: PRACTICAL TASK 3 DEPT ENGINEERING

POLITEKNIK PORT ~ |[COURSE | DIF41042 (CAD CAM)
MATERIAL | ALUMINIUM 6061

DICKSON UNIT METRIC (MM)
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PRACTICAL TASK 4

Overview of making part in milling process :

1. The students will checking the drafting and construct the part of
geometry.

2.  Once the geometry complete create, the student need to setup
the toolpath.

3. ltisalsoincluded setup the tool setting, stock size, contour or
pocketing toolpath and display of geometry will be created by
machine.

Instruction:

1. 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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50 7mm x 45degree

Drilling Mé&x1-4H &
depth 8mm
N\ /‘*’
2 C
" :
=
S 200
o~
a=3
o
& ~ =3
<
=
=6 %
a=3
R (@)
@
50 120 330 100 250 50

Height of
product = 15mm

MECHANICAL
ENGINEERING

POLITEKNIK PORT COURSE DJF41042 (CAD CAM)
MATERIAL | ALUMINIUM 6061

DICKSON UNIT METRIC (MM)

TITLE| MILLING: PRACTICAL TASK 4 DEPT




CHAPTER 3
TURNING PROCESS
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22

5
12

!

20
45
—_ o
TITLE TURNING: PRACTICAL TASK 1 DEPT MECHANICAL
ENGINEERING
COURSE DIF41042 (CAD CAM
POLITEKNIK PORT ‘* )
MATERIAL | ALUMINIUM 6061
DICKSON UNIT METRIC (VM)
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@@ STEP 1: CREATE A GEOMETRY

*  Open Mastercam software

H “" ”
*  From toolbar, click “SETTING
H o H H ” H
* Click “Configuration”or click (Alt+8)
. . 7 oge ”
* Select Current <metric> and units is “milimeters
* Click ok
o" ” H H
* Then select shortkey “F9” for show coordinates axis.
Info
New
Open L] Project Manager
=]
=,
Op Editor i i
pen in Edrtor Project Use the Project Manager to specif
Manager place.
Merge 9
Save .
% Change Recognition
Save As Compare the geometry of two ver
Cha”%’? updating the original file.
Save Some Recognition
Zip2Go
Comvert #3! Track Changes
- Manage the files that Mastercam *
Print Track
Changes
Help
Community G_| AutoSave
e = Configure Mastercam to automati
AutoSave
SCUE  Configuration (Alt+F8)
Opens the System Configuration ) )
dialog box where you can change Repalr File
Mastercam system defaults. R R
Derform routine maintenan on t
System Configuration X
Analyze ~
Cah
[ Chaining
=5 Colors
= Advanced Toalpath Displa
Tools and holders
Simulation Display
Communications
Converters Mumber of places after decimal far analyze MH.123 ~
Default Machines
Dimensiors and Notes
Files Analyze Measurement Dptions
On-Sereen Contrals
Post Dialog Defaults Units for Analyze Measurements Millimeters ~
Printing
Feports Precision for Analyze Measurements M.123 ~
Sciesn
Selection i i
Shading Display full value toaltip
Simulation
Solids
Spin Contrals
Start / Exit
Tolerances
Toolpath Manager @
< >
= hyl 2= Cuntent: [ usersthasnyhdocumentshmy mast \moamsm config <Matic> v v ® ?
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Draw a picture that has been given.
*  From toolbar, select WIREFRAME
* Click Rectangle
178 k5 ;
. Homel Wireframe Surfaces Solids Model Prep Drafting Transform Machine Viev

f R Y /'r /7 Line Parallel @ Arc 3 Points / D A . .
0 + { Arc Tangent ‘ 1 ’

Line Perpendicular

Bolt Line ” 2 Circle 5 .. _ Spline | Rectangle Create Bounding ¢
¥ Circle = Endpoints Line Closest Center Point Circle Edge Point Manual¥ . 2 = tee x|
Jints Lines Arcs Splines [C] Rectangle
)aths v I X —J Rectangular Shapes

a * Select position of corner
* Bring the cursor to the origin point and click.

Origin point
° * Inaribbon bar, setting the width :-45 and height :11.0
* Click OK
Rectangle 7 x

® WO®

Basic

Points »~
1 2

Dimensions -~

Width: -45.0 -5
Height: 11.0 -2
Settings ~

D Anchor to center
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Select WIREFRAME feature
* Click Offset
* Select Entity A as shown in the figure below.

N y \/ < Divide 4
d / .« Join Entities |

Trim to Break Two  Modias h Fillet Chamfdr Offset Pibjd
Entities¥ Pieces¥ » Modify Length ppiviacw Entities

Modify

Select Entity A

Choose a point that is left of the chosen line.

<=

I
Indicate the offset direction.




CADCAM
Mastercam Turning

* Type the distance :20mm
a * Enter

* Pick a same entities to the left again
* Type the distance: 4 mm
* Enter

Offset entity

20mm
| Offset entity 4 mm l
Offset Entity

® @O®

Basic JateGIgle=te]

Entity
Method: (® Copy

Move

Join

Slot
Instances ~
Number: |1 3
Distance: |20.0 -5 {B
Direction A~

®) Selected side
Opposite side
Both sides

* Select Entity B as shown in the figure.
* Pick a point to the upper, a parallel line of the selected line.

Select Entity B
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* Type the distance : 6 mm
9 * Enter

* Pick a point Entity B to the upper again
* Type the distance : 2.5mm

* Enter

* Click OK to exit the offset command

Offset entity
6mm

Offset Entity ®ox

) @e®

GES Advanced

Entity ~ \
Method: ® Copy

) Move
O Join
O Slot
Instances ~
Number: 1 :
Distance: 6.0 e Offset entity

2.5mm

»

Direction

(®) Selected side

) Opposite side

* Select Wireframe
* Line Endpoint
* Select both points as shown in the figure.

* C(Click OK
I Home Surfaces
e Line Parallel ’ ‘

+ |
*—9 | Line Perpendicula (| | it e 4 fffffff > |
Bolt N I
Circle - Line Closest - } \ : P

ts Lines
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* Select Fillet Entities

* Settheradius:4mm

* Select the both entities
* Click OK

Fillet Entities 7 x
Basic
Entity (~)

Method: ® Normal
O Inverse
O Circle

: I
O Clearance: 0.0

O Relief

Radius )

4y ()

4.0 A

e Select WIREFRAME feature Divide :

e C(lick all the entities to trim or delete as shown in the
figure

Select the entities
to delete OR trim

Ll
Trim to Break Two  » _
Entities¥ Piecesw « [Viodify Length
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* Click the right of mouse and choose FIT command
* The drawing will be zoom all and fit the window.
e Savethe file: “Tutorial_1"

! Zoom Window
a Unzoom 80%




@@ STEP 2:
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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 and M-code when you post the processing after

finish the task.

= Select View features and click Toolpaths for display of Operating

Manager.
G = You can use Type ALT+O for display too.

= Select the Fit icon in View Features to zoom or fit the drawing to
the screen

View

icency |: |

1

Luuinii

— Toolpaths v R X

:| Toolpaths Levels Gr

de
Advanced
Display™

»  Toolpaths &~

Re

=| »olids || Multi-Threading

[+

= Planes

[+

Managers

Display of Operating
Manager

Note : For the purpose of this tutorial, we will be using the Default
Lathe machine.

From toolbar, click “Machine ” features.

Lathe
Default

File Home Wireframe Surfaces Solids Model Prep Drafting Transform View

r P v 5 - % Image Capture
=l Z 4 W I S =9 G1 P i
B a bl — S8 4 T ! [ Clear Image List
Mill | Lathe JWire Router Design  Control Machine Material Backplot Verify Simulate Generate Create
v v v v Definition Definition
Machine Type Job Setup Simulator > Post Setup Sheet
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e * Select the plus sign in front of Properties in the Toolpaths Manager
to expend the Toolpaths Group Properties as shown in figure

Toolpaths
Py HhiIxTs- EREol
M YALDS (ke

—-88 Machine Group-1
-1 Properties - Mill Default MM
—|-ae Toolpath Group-1

Select the plus
sign

° * Select Tool Settings to set the tool parameters to match figure
below

Machine Group Properties

Files ToolSetings Stock Setup

Toolpaths
v hiIxy - ERwSEcol. 7 @
XXM YALDS %@k

- B Tool settings
-{p Stock setup
Toolpath Group-1

=88 Machine Group-1 O Userdetnes o
—J-h Properties - Mill Default MM Select the Tool Henerng aoinamber
A5 Files settings PR
- Plunge rate [JOvenide defaults with modal values

learance

Tool Cle:
g Rapid moves: 5 £
== Entry/Exit 025 increment  [100

]
—-88

Material

ALUMINUM mm - 2024 Lathe Edit. Select

Mill Edit

[v] = =

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).
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Select Stock Setup: Left Spindle and choose Properties.

Machine Group Properties

Files Tool Sen‘jng

Stock Plane

= | [Tor

(@) Left Spindle
(Not Defined)

Define the stock.

() Right Spindle
(Not Defined)

Properties...

Delete

Ensure you must enable Use Margins before setup the values.

Setting the stock position and orientation values as shownin the

figure.

Name: Stock (Left Spindle)

Geometry | Position/Orientation On Machine I

Geometry. Cyhinder v
Color. 7 5B
Chord tolerance 0.025
Make from 2 points.
o0 |24 Select
Owo Select
Length |450 Select
Posion Along Axas
z |00 Select
Aas -2

Translucency

Sobd

\

- |

5 e |

[Muse Margins

Transparent

P

0D margin
10

Right Margin
4 [30

Left Margin
f——{ 1250

 S—

Preview Lathe Boundanes
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a * Select Preview Lathe Boundaries to view the stock setup as
shown in the figure.

* Click Esc to go back the position/orientation on machine of
stock setup.

Stock boundaries

Note : You can create and choose on the left or right spindle. The stock
model that you setting and create can be displayed as a preview lathe
boundaries.

6 * Select Chuck Jaws: Left Spindle and choose Properties.

é Chuck Jaws A
& ‘:{a Properties... I
" b
Delete
(@ Left Spindle () Right Spindle
(Mot Defined) (Mot Defined)
S w,
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* Define the geometry.
* Setting the shape values as shownin the figure.

ELE

Name ‘Chuck Jaws (Left Spindle)

Quter edge radius:

Geometry ‘ arameters
Translucency
Geometry: Parametric ~
Color :|7 l— = Solid Transparent
Chord tolerance: 0.025 I
Shape Preview
(® Rectangular
Thickness: 150

Sweep angle (degrees): 1200
Minimum radius: 10
Wedge offset 0.001

Steps

[ u [+ -

# Width Height Radius

1 37.0000 16.6667 0.0000

2 24.6667 16.6667 0.0000

3 12.3333 16.6667 0.0000

* Define the parameters of chuck jaws. .

* Setting the shape values as shownin the figure.

¢ Select the Preview Lathe Boundaries to view the chuck boundaries
setup.

Name: ‘Chuck Jaws (Left Spindle)
Geumelr[ Parameters I
S®

Clamping Method

Preview

(@ Outside diameter (OD)
() Inside diameter (ID)

Reference Point

@

Position
[“]From stock
["] Grip on maximum diameter,

Grip length:

User Defined Position

Diameter:
240

Z

Select

[ Display chuck jaw
["Display boundary
[“] Display reference point

Zonly

Preview Lathe Boundaries
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* Select OK button to exit the Chuck Jaws setup.
* In the Display Options, enable Fit Screen to Boundaries

as shown.
Display Options
Left stock Right stock
[v] Left chuck Right chuck

Tailstock

* Select OK button to exit Machine Group Properties.

e Save the file : “Turning Task_1"
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STEP 3: MACHINING THE STOCK USING TURNING
TOOL PATH — FACE THE PART

Face toolpaths is allows to quickly clear the stock from the one end of the
part and create an even surface for future operations.

G * Select features of Turning and choose Face command.

Rough

Wireframe Surfaces

Solids

Finish Drill

Face

General

'E Lathe Face

Toolpath parameters

Face paramelers

Model Prep Drafting Transform Machine View Turning
D = = & )
—_—
Face Conto.. C-axis Con.. Cross Cont.. Face Drill = Stock Flip  Pickoff/Pull...

OD ROUGH RIGHT - ...

T0101RO.8

T0202 R0.8

OD ROUGHLEFT -...

C-axis Part H

Select the T0101 R0.8 Rough Right — 80 degree.
Fill the comment as shown in the figure.

S
Station number:

S—

Tool Angle

Feed rate @mm_/’rev © mm/min

[ Finish feed rate:

mmjrev mmjmi
Spindle speed: Ocss @ RPM
[IFinish spindle speed: 1000 cs RPM
T1111R08 T1212R0.8 Max spindle speed: | 10000 Coolant...(*)
0D Left 55 deg 0D Right 55 deg
Home Position
X125 7250 FromMachine  ~ Define
T2121 RO8 T2222 RO8 [JForce tool chang []To batch
OD FINISH RIGHT - OD FINISH LEFT -
= = v Commen it
[ Show library tools Right-click for options Face the pan| I
Selectlibrary ool Tool Filter.
Axis Combination / Spindle Origin
n LefUpper Misc values Stock Update O Ref point
Spindle origin: Lathe upperleft Z0. ] ToolDisplay Canned Text.

Note: When you are modify the pages, the Mastercam will updates the
them (in the Tree View).
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* Setting Face parameters and setting all the necessary as shown in

* Click OK
E Lathe Face v
Tool Compensation

Compensation
type:

c
i ) direction
|- Entry amount: Left v d
20
Roll cutter
around comers:
|- [“IRough stepover

(O | SelectPoints...

(@) Use stock

Finish Z

Al v
1

| [Finish stepover Maximum number of finish passes:
‘uzs ‘1

i~ Overcutamount

- Retractamount
Rapid retract
— Stockto leave: Ol Comer.
O Lead In/Out
[CJcutaway from center line O Filter...
[]Cross centerline cut ; Tool Inspection...
O Chip Break
] Second Feed/Speed
x| 2

The amount of material to be removed during each pass is determined by the
depth of cut.

To ensure equal passes, Equal Steps sets the depth of cut value to the
maximum amount of material that the tool can remove at each pass.

The minimum cut that can be made per pass is determined by the minimum
cut depth.

After the tool has made all necessary passes, stock to leave in X determines
how much stock is still in the X axis.

After the tool has made all necessary passes, stock to leave in Y determines
how much stock is still in the Y axis.

Entry Amount sets the height at which the tool rapids too or from the part.

° * The toolpath will appear as shown in the figures.
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STEP 4: MACHINING THE STOCK USING TURNING
TOOL PATH — ROUGH THE PART

Rough toolpaths is allows to remove a large amounts of stock quickly
for preparation a finish pass. Roughing passes cuts usually a straight
cuts parallel to the Z-axis.

a * Select the Rough operation in Turning features.

Home Wireframe Surfaces Solids

— 1
Finish Dirill Face

General

a * The chaining mode is Partial is setting by default.

* For partial, you have to select first entity and last entity of the
contour.

Wireframe Chaining X

Mode

(i cplane @ 3D

Selection Method




Select the Ok button to exit

Mode
(O Cplane

Selection Method

A S

5
e A
[Jwait e
Selection \\
g e ) e
°o | %
Branches — — — — s — = o
StaryEnd
e i Reverse
1 | L2 ] |
14 >

used in facing operation.

* Fill the comment as shown in the figure.

E Lathe Rough

Toolpath parameters Rough parameters

CADCAM
Mastercam Turning

* Make sure the chaining direction as shown in the figure (CCW).
* If not, select the reverse button in the Chaining dialog box.

* In the Toolpath Parameters, uses the same cutting tool that we have

& Offset number:
Station number: Tool Angle..
T0101 RO.8 T0202 R0.8
0D ROUGHRIGHT - .. | 0D ROUGH LEFT - Feed rate: @mmiev Ommimin O microns
Plunge Feed rate: ©mm,frev Omm,’mm Omlcrons
Spindle speed: Ocss @RPM
Max. spindle speed: | 10000 Coolant.. (%)
T1111RO8 T1212R08
0D Left55 deg 0D Right55 deg
Home Position
X:125. Z:250. From Machine ~ Define
[JForce tool change [1To batch
T2121R0.8 T2222 R0.8
OD FINISHRIGHT -..  ODFINISHLEFT - ... b

Comment
Show library tools Right-click for options Roughthe OD| I

Selectlibrary tool...

Tool Filter...
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* Inthe Rough Parameters tab, makes any necessary changes as

shownin the figure.
5 Overtap
Nev

(@Equal steps

C c

Toolpath parametergyl Rough parameters

Tool Compensation

Compensation

ype

Optimize cutter

N Depth of cut 25 direction
Increments of. |01 Right i b
i Min cut depth 001 Roll cutter
around comers
Stock to leave inX:
S— o
v Lead In/Out.

Variable depth
% of depth

\. pu
O

Plunge Parameters

Filter

Cutting Method: Rough Di
One way v Tool Inspection

Chip Break

Secl

Stock Recognition

Use stock for outer boundary ~

Adjust Stock

* Select the Rough Overlap Parameters to establish how much the
tool overlaps the previous cut and specify an Overlap amount of
1.0 as shown.

Rough Overlap Parameters

Qverlap amount

v
‘ Overlap amount:
¥

Minimum overlap angle

IMinimum overap angle: 100

Absolute

Incremental

[ v X ?

* Selectthe Lead In/Out button and choose the Lead Out tab to
extend the end of the contour as shown in the figure.

2 Lead InfOut X

Lead .rl Lead out I

“Adjust Contour

[“]Extend f shorten end of contour

(@ Extend
R i

O Add Line
O Exit Arc
Feed rate
02 mm/rev mm/min

Use rapidfeed rate for vector moves

Same as toolpath

Exit Vector
Use exit vector
Fixed Direction

@ None
(O Tangent
() Perpendicular

Angle: |45.0 =

IntelliSet

Resoluion (deg.)

Auto-calculate vector

[] Automatically calculate exit vector
20
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* In the rough parameters tab, change the Stock Recognition to Use
stock for outer boundary
e * You will have option available to Adjust Stock.

* When you click on the button these options will appear.

Stock Recognition
Use stock for outer boundary ~
Adjust Stock... -

[

[]shorten pass

Adjust Stock is used to tell Mastercam how to integrate the contour that
you’ve chained for the toolpath with the stock boundary.

* Select the Ok button to exit the Adjust Stock dialog box
* Select the Ok button to exit the Roughing Toolpath

Parameters
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STEP 5 : MACHINING THE STOCK USING TURNING
TOOL PATH - FINISH THE PART

Finish toolpaths follow the contour of the chained geometry. Typically a
finsh toolpath follows a roughing toolpath.

c * Select the Finish operation in Turning features.

File Home Wireframe Surfaces Solids

Face

* Select the Last button in the Chaining dialog box as shown.
a * Click Ok to exit Chaining Dialog box

Mode

(O Cplane @30

Selection Method

Branches = — — - - - - = = = = = = A - IT—
|

Star/End
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* Select the T1212 OD 55 Degree Right tool from the tool list.
* Fill the comment as shown in the figure.

< Lathe Finish

Toolpath parameters  Finish parameters

& Tool number
Station number

T0101RO.8 T0202 R0O.8
0D ROUGH RIGHT - ODROUGH LEFT -

Offset number.

Tool Angle

Feed rate @mmprev  CJmmjmin () microns
Spindle speed @css (CRPM
l Max. spindle speed Coolant_ (%)
TI111R08 T1212R08 Home Position
0D Leftb5 deg 0D Right55 deg
125. Z:250. From Machine ~ Define
l Danemulchange I:‘Tu batch
v Comment
[“]show library tools Right-click for options Finish the 0D J
Selectlibrary tool... Tool Filter.

Axis Combination / Spindle Qrigin

* Select the Finish Parameter tab and make all of the necessary
changes as shown in the figure.

%y Latne rinisn

Toolpath parameter§  Finish parameters

Tool Compensation
Tool back offset number 1 Compensation

type:

Optimize cutter
Finish stepover. MNumber of finish passes:

|2.0 | |1 Compensation
direction:

Right ~ b
Stockto leave in X:

Roll cutter
around corners:

All ~

Stockto leave in Z:

O Corner Break...

"
| g

Finish Direction

Down cutting...

ﬁ Lead In/Out.
w

Plunge Parameters




made to the toolpaths.

A Lead In/Out

Lead il Lead out

Adjust Contour

Extend / shorten end of contour

(@ Extend

(O Shorten
|:| Add Line...
1 Exit Arc...
Feed rate
0.2 mmjrev mm/min
Use rapid feed rate for vector moves
Same as toolpath

CADCAM
Mastercam Turning

* Select the button of “Regenerate all dirty operations”.
* This features is for regenerate the modification that you have

’
Exit Vector

Use exitvector
Fixed Direction
@ None
(O Tangent
(O Perpendicular

Angle: |45.0 =

Length: J:lesolutlon(deg.]:
b,

—
IntelliSet

Auto-calculate vector

[ Automatically calculate exit vector

20

* Select the Ok button twice to exit the Finish Parameter.
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/& STEP 6 : BLACKPLOT THE TOOLPATHS

Blackplotting shows the path the tools take to cut the part. This display
lets you spot errors in the program before you machine the part. As you
backplot toolpaths, Mastercam displays the current X, Y and Z
coordinates in the lower left corner of the screen.

G * Make sure that you Select all operations (signified by the green
check mark on the foldericon). .

Toolpaths
Bxk W Ix Ly~
"= . BV

achine Group-1

a * Select the Backplot selected operations button as shown.

| i

Toolpaths

v - =] = JP
hk xk b’ -'.‘- ': E‘ § -
o, *" E

L}
X
,::_1 e v A : %

achine Group-1
I atha MiaFzoold MR

1 Mrarmnrtiae _

* Make sure that you have the following buttons turned on (they

e will appear pushed down) to see the tool and the rapid moves).

L4

4

s¥]
AN
v ?

Display tool
Display Rapid

moves
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e * Select the isometric view from the view toolbar to see the stock.

e Select the Fit button
l Adjust speed l

v & X ’.l««»»l’&m A T —————

* You can adjust the speed of the blackplot
e * You can step through the Backplot by using the Step Forward
or Step Back buttons.
* Select the Play button in the VCR bar.

[« n ] 2= P T

Play button

e * Select the Ok button to exit the Backplot.
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&.@ STEP 7 : TOOLPATH VERIFICATION

Toolpath Verification allows you to used solid models to simulate the
machining of the part. The model created by the verification represents
surface finish and shows colisions if any exist.

Select the Verify all the operations button as shown.

Toolpaths -
P Xx | T Tx T -

u% v A

Use the Fit icon to fit the solid to the screen.

Set the Verify Speed by moving the slider bar in the speed control
bar

Select the Play button to start the simulation.

1l

* The finished part should be appear as shown in the following
picture.
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/& STEP 8 : POST THE PROCESSOR FOR G-CODE FILE

Post Processing refers to the process by which the toolpats in your
Mastercam part files are converted to a format that can understood by
your machine tool’s control. A special program reads your Mastercam
file and writes the appropriate NC code.

£
L]
I
o
X

Tool Orientatio 0.000; 1.000; 0.00C
Tool Tip Positio 12.414; 0.000: -46.
Axis Values
4 Toolpath Info
Feed Length  241.054
e 10min 20.81s
180.931
e 044s
421,986
10min 21.24s
-0.800 / 14.000
0.000/0.000
48.000 / 4.700

* Click the Post selected operation button in the Operation Manager.
o * Make the necessary changes as shown in Post Processing window in
the figure above.

Toolpaths

Px X T Tx 55 -

foperties - Lathe Default MM

--I=1 Files

@ Tool settings

. -¢p Stock setup

él---SS Toolpath Group-1

=8 1 - Lathe Face - [WCS: Top] - [T

------ [] Parameters

..[W T0101: General turning tool -

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

» Set the Post Processing like the Figure.

* Select OK button to continue.

Post processing
Select A
scriptor Prop
N file
(®) Cverwrite Edit
() Ask NC extension
NC
[_]send to machine Comrmunicati
NCI file
(®) Cverwrite [ ]Edit
T ) sk 1 Output Tplan

* After generates NC codes, copy all the codes and save in as
Notepad version.

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

G0 To101
G1g
14 G97 53126 MO03

GO G54 X28. Z2.083 M8

GS0 500
G96 5275
G99 Gi1 X-1.6 F
GO Z4.083
X28.

1 21.167

2 Gl X-1.6
GO Z3.167

~ X28.
Z.25
Gl X-1.6

7 GO 22.25

X28.

NN NN NN N
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@@ PRACTICAL TASK 2

* Create the geometry from Practical Task 2 exercise use commands rectangle,
line endpoint, offset, fillet entities, chamfer entities, trim/divide and delete
entities.

* Set the machine properties including stock and chuck setup. Define the
facing, roughing, and finishing operation to the OD of the part.

* Setup lead in/out and extend the toolpath so there is no collision between
chuck, stock and cutting tool.




CADCAM
Mastercam Turning

DEPT MECHANICAL

TITLE| TURMING: PRACTICAL TASK 2 ENGINEERING

POLITEKNIK PORT COURSE__ | DJF11042 [CAD CAM)

MATERIAL | ALUMINIUM 6061

DICKSON UNIT METRIC (MM)
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@@ PRACTICAL TASK 3

* Create the geometry from Practical Task 2 exercise use commands rectangle,
line endpoint, offset, fillet entities, chamfer entities, trim/divide and delete
entities.

* Set the machine properties including stock and chuck setup. Define the
facing, roughing, and finishing operation to the OD of the part.

* Setup lead in/out and extend the toolpath so there is no collision between
chuck, stock and cutting tool.
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FJ

T,

' of
I m 3
L
| i
i
2 65 i
100
TITLE TUBRNING: PRACTICAL TASK 3 DEPT MECHANICAL
ENGINEERING
COURSE DIF4A1042 (CAD CAM
POLITEKNIK PORT { )
MATERIAL | ALUMINIUM @061
DICKSON UNIT METRIC (MM)
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@@ STEP 1: CREATE A GEOMETRY

*  Open Mastercam software

H “" ”
*  From toolbar, click “SETTING
H o H H ” H
* Click “Configuration”or click (Alt+8)
. . 7 oge ”
* Select Current <metric> and units is “milimeters
* Click ok
o" ” H H
* Then select shortkey “F9” for show coordinates axis.
Info
New
Open W Project Manager
7]
Open in Editor Projft Use the Project Manager to specif
Manager place.
Merge &
Save .
% Change Recognition
Save As Compare the geometry of two ver
O‘a”%‘? updating the original file.
Save Some Recognition
Zip2Go
Comvert L? Track Changes
i Manage the files that Mastercam *
Print Track
Changes
Help
Community fo o | AutoSave
Configuration .-I;I Configure Mastercam to automati
AutoSave
Options Configuration (Alt+F8)
Opens the System Configuration . .
dialog box, where you can change Repalr File
Mastercam system defaulis. Darfarm raitine maintenance on t
System Configuration X
Analyze ~
Cah
[ Chaining
=5 Colors
= Advanced Toalpath Displa
Tools and holders
Simulation Display
Communications
Converters Mumber of places after decimal far analyze MH.123 ~
Default Machines
Dimensiors and Notes
Files Analyze Measurement Dptions
On-Sereen Contrals
Post Dialog Defaults Units for Analyze Measurements Millimeters ~
Printing
Feports Precision for Analyze Measurements M.123 ~
Sciesn
Selection i i
Shading Display full value toaltip
Simulation
Solids
Spin Contrals
Start / Exit
Tolerances
Toolpath Manager @
< >

L)

& Wl & Cunent [ \usersthasnydocumentstmy mast. \meamsm canfig <Mlric> v] v ®
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Scan the QR code.

Watch the tutorial video how to drafting the task in
Mastercam 2022.

Draw a picture that has been given.
Save the file : “Task_3"
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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 and M-code when you post the processing after
finish the task.

= Select View features and click Toolpaths for display of Operating

Manager.
G = You can use Type ALT+O for display too.

= Select the Fit icon in View Features to zoom or fit the drawing to

the screen
Luuinii
View
Toolpaths v R X

icency |: | ETooIpaths s Levels z Gr
de = |cz] Solids |cz] Multi-Threading E Re

Advanced o

Display ™ |cz| Planes

»  Toolpaths &~ Managers

Display of Operating
Manager

Note : For the purpose of this tutorial, we will be using the Default
Lathe machine.

*  From toolbar, click “Machine ” features.

a e Lathe

e Default

File Home Wireframe Surfaces Solids Model Prep Drafting Transform View
r P v 5 - % Image Capture

=l Z 4 M IS =% E o P i
— S8 ) e ! [Zp Clear Image List

(W] a bud
Mill § Lathe JWire Router Design
v

v v v

Control Machine Material Backplot Verify Simulate Generate Create
Definition Definition

Machine Type Job Setup Simulator Post Setup Sheet
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* Select Tool Settings to set the tool parameters to match

Figure.
Toolpaths
4 ¥ ¥ L A B == - L | r @
v hIx- EwScol. 7 @
(=) F —
~= = vy A LS LY [:IEI'
=88 Machine Group-1
=i Properties - Mill Default MM Select the Tool
{2 Files settings
- B Tool settings -
-¢p Stock setup
—-&2 Toolpath Group-1
-
;  Tool Settings Stock Setup
Default program numbgjr
Feed Calculation Toolpath Configuration
(®) From tool [v] Assign tool numbers sequentially
() From material [v|Warn of duplicate tool numbers
() From defaults [ ]use toal's step, peck, coolant
Search tool library when entering a
User defined
© User defino too\ number
5000.0
1000 Advanced options
Retact rate 150.0 D Override defaults with modal values
Clearance height
Plunge rate 250
Retract height
DAdjustTeed on arc move Feed plane

Minimum arcfeed  125.0

Sequence number

Increment | 10.0

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).
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° * Select Stock Setup: Left Spindle and choose Properties.

Machine Group Properties

Files TooISemng

Stock Plane

& | [To

& ﬂ Properties...
] i

@ Left Spindle ") Right Spindle Delete
(Not Defined) (Not Defined)

* Define the stock.
e * Ensure you must enable Use Margins before setup the values.

» Setting the stock position and orientation values as shown in the
figure.

Machine Component Manager - Stock X

Or4 7

e ‘Smck(LeﬁSpmd\E]

Geometry | Position/Orientation On Machine

Translucency

Geometry. Cylinder -
Color: 7 " mm Solid Transparent
Chord tolerance: 0.025 I

Make from 2 points.

0D margin

o 90 Select

Length |100.0 Select.

osiion Along Axis t—\_\_
Right Margin
o

Left Margin

Axis | -Z ~

[“]Use Margins

Preview Lathe Boundaries

Enable Use Margins

Note : The stock model that you create can be displayed with the part geometry
when viewing the file or the toolpaths, during backplot or while verifying
toolpaths. You can create stock on the left or right spindle.
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* Select Preview Lathe Boundaries to view the stock setup as

o shownin the figure.

Click Esc to go back the position/orientation on machine of stock
setup.

[ Stock boundaries ]>

Note : You can create and choose on the left or right spindle. The stock model that
you setting and create can be displayed as a preview lathe boundaries.

o * Select Chuck Jaws: Left Spindle and choose Properties.

Chuck Jaws

ﬁ a | Properties... l
Delete
(@ Left Spindle (ORight Spindle e
(Not Defined) (Not Defined)
* Define the geometry.
* Setting the shape values as shownin the figure
JOré?
= |Chuck Jaws (Left Spindle)

Geometry: Pammetic v fan=uceney
Color [ = Solid Transparent
Chordtolerance:  [0.025 |
Shape Preview
(@ Rectangular

Thickness 180

Outer edge radius

Sweep angls (degrees) 1200

Minimum ra: dius 10

Wedge ofiset 0001
Steps
h = =L B + -

# Width Height Radius
1 37.0000 16.6667 0.0000
2
3

24.6667  16.6667  0.0000
12.3333  16.6667 _ 0.0000
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* Define the parameters of chuck jaws. .
e * Setting the shape values as shown in the figure.

* Select the Preview Lathe Boundaries to view the chuck
boundaries setup.

Name: ‘Chuck Jaws (Left Spindle)

Geometfy | Parameters

Clamping Method Preview

(@ Outside diameter (OD)
(O Inside diameter (ID)

Reference Point

&
Position
[]Fram stock
[ Grip on maximum diameter,
Grip length:
-
User Defined Position

24.0

Fi Mach
loispay chuck

[ Display boundary
[] Display reference point

Select.. Z only

Preview Lathe Boundaries

* Select OK button to exit the Chuck Jaws setup.

* Inthe Display Options, enable Fit Screen to Boundaries as
shown.

* Select OK button to exit Machine Group Properties.

Display Options

[]Left stock [~]Right stock All
[]Left chuck Right chuck
MNane
Tailstock Steady rest

[]Shade boundaries

Fitscreen to boundarieﬂ

B
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STEP 3 : MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH_ FACING

Face toolpaths is allows to quickly clear the stock from the one end of the part and
create an even surface for future operations.

Select features of Turning and choose Face command.

Home Wireframe Surfaces Solids Maodel Prep Drafting Transform Machine View

= & E- . = = & . R

Rough Finish Drill Face 5 Face Conto..

—

C-axis Con.. Cross Cont.. Face Drill = Stock Flip  Pickoff/Pull..

General C-axis Part H

* Select the T0101 R0.8 Rough Right — 80 degree.
* Fillthe comment as shown in the figure.

& Lathe Face

Toolpath parameters  Face parameters

>

ool e osetnmber
S— Tool i

01R08 T0202 R0.8

01
0D ROUGHRIGHT - . | 0D ROUGHLEFT - Feed rate @mmiev Ommymin O microns
[Finishfeedrate: 0 mmrev mm/min microns
Spindle speed: Ocss @RPM

[]Finish spindie speed: 1000 css RPM

T1111R08 T1212R08 Max. spindle speed: 10000 Coolant...(*)
0D Left55 deg 0D Right 5 deg

Home Position
X125, Z:250. From Machine ~ Define

T2121R0O8 T2222R08 [IForce tool change [Tobatch
OD FINISH RIGHT - OD FINISH LEFT -

[ m v Comment:
[ Showlibrary tools Right click for options Face the pat|
Select library tool Tool Eilter.

Axis Combination [ Spindlle Origin
IO L caruippor Misc values Stock Update. [J  Refpoint
Spindle origin: Lathe upper left Z0.

[ IoolDisplay Canned Text.

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

a * Setting Face parameters and setting all the necessary as shown in
* Click OK

2 Lathe Face x
Toolpath parameterf  Face parameters
Tool Compensation
Compensation
type:
Computer v
( 7\ direction
[—— w oo d
20
Rol cutter
around comers
| IRough stepover AH -
|- DFinish stepover.  Maximum numi ¢ offinish passes
i
- Revactamount
20 [“IRapid retract
|- Stock o leave: O
o0
] d
[JCut away from center line O Filter
[cross centerline cut il
O Chip Break
O | SecondFeedispeec
x| 2

e * The toolpath will appear as shown in the figures.
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STEP 4 : MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH_ROUGHING

Rough toolpaths is allows to remove a large amounts of stock quickly for preparation
a finish pass. Roughing passes cuts usually a straight cuts parallel to the Z-axis.

G * Select the Rough operation in Turning features.

File Home Wireframe Surfaces Solids
E = - — 1
Rough Finish Drill Face

* For partial you have to select first entity and last entity of the
contour.

a * The chaining mode is Partial is setting by default.

Wireframe Chaining X

hode

(O Cplane @ 3D

Selection Method

HE

+
/ /

* Select entities A dan entities B as shown in the figure.
e * Make sure the chaining direction as shown in the figure (CCW).
* If not, select the reverse button in the Chaining dialog box

) S

; Q
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* In the Toolpath Parameters, uses the same cutting tool that we

e have used in facing operation.

* Fill the comment as shown in the figure.

ﬂ Lathe Rough

Toolpath parameters  Rough parameters

IJ l

T0101 RO.8 T0202R0.8
0D ROUGH RIGHT - 0D ROUGH LEFT -

I l [“]Plunge Feed

TI11R08 T1212R08
0D Left 55 deg 0D Right 55 deg

T2121R08

Tool number: |1

Station number: l:l

* In the Rough Parameters tab , makes any necessary changes as
shown in the figure.

Toolpath parametersl Rough parameters
Y Tool Compensation
Compensation
type:
- OAuto
(@ Equal steps Optimize cutter
Olncremenlal compin control
Compensation
Depth of cut direction
Increments of |01 b
Min cut depth Roll cutter
around corners
Stock to leave in X:
e |
Stock to leave in Z: n SR
Exit amount: _-_
A Lead In/Out
Variable depth
% of depth Plunge Parameters.
) \. pa Filter
Cutting Method: Rough Di gl
Tool | tion...
One way v Angle. D ool Inspection.
Y O Chip Break
Section turnin
Stock Recognition
|Use stoek for outer boundary v
Adjust Stock.

Depth of cut is sets the amount of material to be removed during each passes.
Minimum cut depth is the sets of minimum cut that can be taken per pass.

Stock to leave in X sets the remaining stock in the X axis after the tool completed all
passes.

Stock to leave in Y sets the remaining stock in the Y axis after the tool completed all
passes.

Entry amount sets the height at which the tool rapids too or from the part.
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tool overlaps the previous cut and specify an Overlap amount of

e * Select the Rough Overlap Parameters to establish how much the
1.0 as shown.

Rough Overlap Parameters e

Cverlap amount

¥
‘ —
#

Minimum overlap angle

[CIMinimum overlap angle: 10.0

Absolute

Incremental

o)

[v] =

* Select the Lead In/Out button and choose the Lead Out tab to
extend the end of the contour as shown in the figure.

A Lead In/Out X

Lead irl Lead out I

Adjust Contour

Extend / shorten end of contour Use exitvector
Fixed Direction

(O Shorten () Tangent
(O Perpendicular
Angle: |45.0 = e
= Length: (20 esolution (deg): |45
O Exit Arc..

InteliSet

Exit Vector

O Add Line..

Feed rate

02 . Auto-calculate vector
u. mmjrev mmjmin

[JAutomatically calculate exit vector
Use rapid feed rate for vector moves 20

Same as toolpath
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* In the rough parameters tab, cange the Stock Recognition to Use
stock for outer boundary

Stock Recognition
Use stock for outer boundary o

Adjust Stock...

[ ]Shorten pass

X ?

[ v
T

\T
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STEP 5 : MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH_ FINISHING THE PART

Finish toolpaths is typically follow a roughing toolpath contour of the chained
geometry.

a * Select the Toolpaths tab in the Operation Manager as shown.

File Home Wireframe Surfaces Solids

Drill Face

General

a * Select the Last button in the Chaining dialog box as shown.
* Click Ok to exit Chaining Dialog box

[-]
|
|
N
K
Jr

N
/'4\4\4
|
|
|
|
|
|
N
\
.
|
-
[
J
T

: o
|

* Select the T2121 OD 55 Degree Right tool from the tool list.
* Fill the comment as shown in the figure.

2, Lathe Finish x
Toolpath parameters  Finish parameters

A Tool number: [21
J Station number: |21

T0101 RO.8 T0202 R0.8
0D ROUGH RIGHT - OD ROUGH LEFT -

l ] Feedrate: |03 @mmfrev. Omm/min O microns

Spindle speed: [295 |@css  Orem

Offsetnumber. |21

Tool Angle..

Max spindle speed: |10000 Coolant.. (")

T1111R0.8 T1212R038

0D Left55 deg ODRight 55 deg
Home Position
’ l 125, 2250, FromMachine | | Define
[[JForce tool change [JTobatch
T2121R08 T2222R08

0D FINISH RIGHT - OD FINISH LEFT -

oW IDrary 10015 Right-click for options

Selectlibrary tool. Tool Filter.

Axis Combination / Spindle Origin T o T
isc values tock Update oin
L | LefUpper [ [Estocklip [} op

Spindle origin: Lathe upper left Z0. O | ToolDisplay Canned Text.
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* Select the Finish Parameter tab and make all of the necessary
changes as shown in the figure.

% Latne rinisn

Toolpath parameterf Finish parameters

3

Tool Compensation
Compensation

type:

Optimize cutter

Tool back offset number

Finish stepover

Number of finish passes
Compensation

direction

Right ~ b

Stock to leave in X

Roll cutter
around comers
% Al -
Stock to leave in Z
O Comer Break...
Finish Direction [ Down cuttine

ﬁ Lead In/Out.

Plunge Parameters.

* Selectthe LEAD In/Out, choose the Lead out tab and extend the
end of the contour by 3.0 as shown in figure.

H Lead In/Out X

Lead|r| Lead out I

Adjust Contour

Exit Vector
[“]Use exit vector
Fixed Direction

(O) Shorten (O) Tangent
(O Perpendicular
Angle: |45.0 =
O Exit Arc Length: l?esolumn (deg)

IntelliSet

Extend / shorten end of contour

1 Add Line

Feedrate

02 ~ Auto-calculate vector
0 mmjrev mm/min

] Automatically calculate exit vector
Use rapid feed rate for vector moves

[]Same as toolpath

20

e * Select the Ok button twice to exit the Finish Parameters. The
toolpath should appear as shown in figure.

[

=
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STEP 6 : MACHINING THE STOCK USING 2D CONTOUR
TOOLPATH_ GROOVING THE PART

G * Select the Groove in Toolpaths tab in the Operation Manager

ugh Hnish Uil
| -

-
itoff Groove ynamic

° * Choose 1 Point when the grooving Options dialog box opens up as
shown.

s¥ Grooving Options X
Groowve Definition Foint Selection

@1 Paint @ Manual

m Orwindow

u (O3 Lines
() Chain
(O Multiple chains
v ® ?

1 point allows the user to select points from the graphics area to identify a groove.

2points allows you to specify a groove by indicating the top corner of the groove and the
pointin the lower opposite corner.

3lines allows you to select three lines from the graphics screen to define the groove
shape.

Chain allows you to chain a more complex shape to define a groove by chaining on screen
geometry.

Multiple chains allows you to chain multiple grooves by chaining on screen geometry.
Manual Point Selection allows you to manually select points from the graphics area.

Window Point Selection allows you to create a window in the graphics area and chains all
of the points within the window.




ﬁ Lathe Groove

Toolpath parameters  Groove shape parameters Groove rough parameters  Groove finish parameters

CADCAM
Mastercam Turning

* Select the Ok button to exit the Grooving Options box
* Select the Intersection Point as shown in figure.

Intersection
oint

* Press Enter on your keyboard after you have selected the point.

Select the T4343 : OD Groove Center Wide tool from the tree list
and enter in the comment as shown in Figure.

T4141R0.TW1.85

T4242 R0.3W4.

0D GROOVE CENTE.. OD GROOVE CENTE

~

Tool number:

Offset number:
Station number.

Tool Angle...

Feed rate ©mmfrev O mm/min
[“Finish feed rate: @mm[rev O mm/min
Spindle speed @®css

microns

microns

(ORPM
[~ Finish spindle speed css @ RPM
T4343R04 WE. T4444 R0.TW1.85 Max spindle speed: |5000 Coolant__ (*)
0D GROOVE CENTE. 0D GROOVE LEF
Home Position
X125, Z:250. From Machine a Define
T4545 R0.3 W4 T4646 R0.4 W6, IForce tool change Tobatch
0D GROOVE LEF. 0D GROOVE LEF...
= = v Comment
[ Show library tools Right-click for options Grooving using the width of he tool | I
Selectlibrary tool Tool Filter
Axis Combination / Spindle Qrigin
o LeffUpper Misc values... Stock Update. O Ref point..
Spindle origin: Lathe upperleft Z0. [0 ToolDisplay. Canned Text.

[v] =
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Select the Groove Shape Parameter tab and make necessary
changes as shown in Figure.

2 Lathe Groove

Toolpath parameters Groove shape parameters Groove rough parameters Groove finish parameters

Groove Angle

Use stock for outer boundary

Extend groove to stock

(@ Parallel to groove angle

Angle:

Face

Back

Resolution (deg.). (45

Plunge...

Floor...

Quick Set Comers
Right Side = Left Side
Left Side = Right Side
Inner Corners = Outer Corners

Outer Comners = Inner Comners

(O Tangentto groove walls

Height

Show Geometry...

Groove position

@ Radius: Radius: @
0.0 0.0
QO | Chamfer. Chamfer.. | O
Taper angle: Taper angle:
0.0
@Radlus. Radlus:@
00 ]
Chamfer.. | O

Select the Groove Rough Parameter tab and disable the option to
Rough the groove as shown in the figure..

ﬂ Lathe Groove

Toolpg

foove before raughing next

ameters Groove shape parameters Groove rough parameters  Groove finish parameters

Retraction Moves

Rapid
Bi-Diractional, Alternating B
Feedrate (001 mm/rev
mm/min
-
. . FirstPlunge Feed Rate
Plunge 0.05 mm/rev
mm/min
mmjrev
Retract 0.2 &
mm/min

-

Placll Timn

Select the Groove Rough Parameter tab and disable the option to
Rough the groove as shown in the figure..

ﬁ Lathe Groove

Toolpath parameters  Groove shape parameters Groove rough parameters  Groove finish parameters

Finish
Muliple Passes

Complete all passes on each groove

Complete each pass on all grooves

Number of finish passes D

Finish stepover.

e

Stock to leave in X:

Stock to leave inZ:

[[J Tool back offset number 43
Compensation

Tool Compensation

Direction for Tt pass

g_’! Ocew
B Bl e

Retraction Moves
(@ Rapid

(OFeedrate: 001 mmfrev
mmfmin
Comer Dwell
@ None
o0 (O Seconds
O Revolutions
Overlap

(@ Middle overlap

00

(O selectoverlap

Overlap between passes

type

Optimize cutter

Roll cutter around comers.
All ™

‘Wall Backoff

LA

% of tool width ~

=]

Ignore undercuts

Select Overlap

Leadn

m Filter
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* Select the Lead In button and change the First pass lead in entry
vector to -90 as shown in the figure.

s Lead In X
Firstpassleadin Second pass Lead in
4 )
Adjust Contour Entry Vector
] Extend / shorten start of contour [v]Use entry vector
Fixed Direction
00 Extend @ None
Shorten (O Tangent

() Parpendicular

Angle: -90.0 : — | -
= - |20 i - |45
O Entry Arc.. Length: Resolution (deg.): -

IntelliSet y

™ Add Line..

Feed rate N

0 . Auto-calculate vector
M mmjfrev mmymin

Select the Second pass lead in tab change the entry vector to -90
as shown in the figure.

a# Lead In %
Firstpassleadin Second passLeadin 7 -
Adjust Contour Entry Vector
[C]Extend / shorten start of contour [Y]Use entry vector
Fixed Direction
Extend @None
Shorten (O Tangent
(O Perpendicular
D ann -
Angle: "90-0
D Entry A Length ‘20 [ Resolution (deg.): :45 ‘
Feed rate IntelliSet

m s
& Loy

[[] Automatically calculate entry vector

mm/rev mm/min

* Select the Ok button to exit the Lead In dialog box.

* Select the Ok button to exit the Lathe Groove dialog box and
generate the toolpath.

* The toolpath should appear as shown in Figure.
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STEP 7 : GROOVE THE PART USING THE SINGLE CHAIN
METHOD .

In this step we will create another grooving toolpath, this time defining the groove
with a chain and selecting the geometry using the partial chain method.

a * Select the Groove in Toolpaths tab in the Operation Manager

ugh Hinish LUrill
| -—

-
1toff Groove yhamic

a * Choose Chain when the Grooving options dialog box opens up as
shown below.

«# Grooving Options X

Groove Definition Paoint Selection
(O 1 Point Manual

(O 2 Paints

Nl

Window

hi
(@ Chain
() Multiple chains Q{}, * )

» Select the Ok button to exit the Grooving Options doalog box.
e * The chaining method should be set to Partial by default
* [Select the entry point or chain the inner boundary]. Select Entity A
as your inner boundary as shown in the figure.
 Select Entity B as your last chain as shown.

Wireframe Chaining X
Mode
(O Cplane @30
Selection Methord
s ]
+
< N \
[ et N AN
Selection N N
“x S e -~ ‘ N\
~ N\
(]
|
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e Select the T4343 OD Groove center — Wide tool from the tool list
and add a comment as shown in figure.

3 Lathe Groove (Chain)

Toolpath parameters  Groove shape parameters Groove rough parameters Groove finish parameters

~ Tool number: (43 ‘ Offset number: }43

Station number: ‘43 ‘

Tool Angle...
T4141 R0.1W1.85 T4242 R0.3 W4. = =
I
N OD GROOVE CENTE... Eeedrate }0,1 ‘@mm/rev O mm/min micons
[“IFinish feed rate: }D 05 7‘©mm/rev O mm/min microns
Spindle speed 1115 ‘@CSS ORPM
| Finish spindle speed: ® M
MIF p (300 css ) RP!
T4343 R0.4 W6. T4444 R0.1W1.85 Max. spindle speed: ‘5900 ‘ Coolant... (*)
OD GROOVE CENTE..  |pD GROOVE LEF. b ——
Home Position
X:125. Z:250. From Machine v Define
ODGROOVELEF 0D GROOVELEF CIFsiselshanas LImstaes
N
= = v Comment:
[“] Show library tools Right-click for options Machingthe il rdove
Selectlibrary tool... Tool Filter...
7

Select the Groove Parameters tab and enable Use Stock for outer
boundary as shown in figure.

'E Lathe Groove (Chain)

Toolpath parameters Groove shape parameters

ugh parameters Groove finish parameters

Extend groove to stock
] Use stock for outer boundary 9
G Angl u (@ Parallel to groove angle
roove Angle
Angle (O Tangentto groove walls
oD
D
Face
Back O Adjust Start Of Contour...
Resolution (deg) Plunge... O Adjust End Of Contour...
Floor...

Use Stock for outer boundary when enable Use Stock for outer boundary as shown in
Figure.

Parallel to groove angle extends the groove ‘s inner boundary to the stock , parallel to the
groove angle.

Tangent to groove walls extends the groove ‘s inner boundary to the stock, tangent to the
groove walls.

132
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Select the Groove rough parameters tab and make any changes
as shown in figure.

2, Lathe Groove (Chain)

X
Toolpath Groove shape Groove rough Groove finish
Retraction Moves
Rough CutDirection
@ Rapid
Bi-Directional. Alemating v .
OFeedrate 001 ey
mmjmin
“ FirstPlunge Feed Rate
mmfrev
Stock clearance lunge ®
O mm/min
mmjrev
W [Retect 02 -
mmjmin
: Duwell Time
Rough step: @ None
Percentoftool width _‘f 10 (O seconds
(O Revolutions
Groove Walls
@ Steps
Backof % ‘ ‘
(O smooth
100
Param
Face Groove
Maximum start diameter. 50000 O T —
Minimum start diameter. 00 O PeckG
O Depth Cuts..
O Filter.
O Tool Inspection

Select the Groove Finish parameters tab and make any changes
as shown in figure.

2, Lathe Groove (Chain)

Toolpath parameters  Groove shape parameters Groove rough parameters  Groove finish parameters

Tool Compensation
[AFinish [ Tool back offset number: 43
Compensation
Direction for st pass type:

E ! Ocew
Optimize cutter
I I =

Retraction Moves Al -
@ Rapid

: (DFeedrate:  0.01 mm/rev
Number of finish passes: e

Roll cutter around comers:

Corner Dwell Wall Backoft
Finish stepover w0 ®None H % of tool width -
(O Seconds
_7 (O Revolutions

Stock to leave in X:

Overlap

@ Middle overlap

(O selectoverlap I & I

[Jignore undercuts

Stock to leave in Z:

Overlap between passes Leadin

Filter
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* Select the Lead In button and change the First pass lead in entry
vector to -90 as shown in the figure.

% Lead In

Firstpassleadin Second pass Lead in
Adjust Contour
|:| Extend [ shorten start of contour
00 Extend

Shorten

D Add Line..

O

Feed rate

g

M mmjfrev mm/min

s
Entry Vector
Use entry vector
Fixed Direction
‘@} None
(O Tangent
(O Perpendicular

Angle: |-90.0 =

Length: Resolution (deg.):

A IntelliSet

A

Auto-calculate vector

* Select the Second pass lead in tab change the entry vector to -90

as shown in the figure.

a# Lead In

Firstpassleadin Second passLeadin
Adjust Contour

D Extend / shorten start of contour

O

00 Emyac
Feedrate

mm/rev mm/min

P
Entry Vector
Use entry vector
Fixed Direction
@ None
(O Tangent
(O Perpendicular

-

Angle: "90-0 =

Length ‘20 [ Resolution (deg.): 345 ‘

IntelliSet

ROto-Cauae vecor

[[] Automatically calculate entry vector

* Select the Ok button to exit the Lead In dialog box.
* Select the Ok button to exit the Lathe Groove dialog box and

generate the toolpath.

* The toolpath should appear as shown in Figure.
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&@ STEP 8 : CENTER DRILL THE PART

Drill Toolpaths create a drilling toolpath on the face of the part along the
centerline. In this step, we will center drill the face before drilling the part to finish

size.
c  Select the Drill in Tollpaths.
General
=
Rough Finish F
b4 T

Note : The Lathe Drill Parameter dialog box will automatically open, no chaining is
needed, because Mastercam Drilling along the centerline to create the toolpath.
The drill depth are specified within the dialog box.

* Select the T116116 :12 mm Diameter Center Drill from the tool list
and enter in the comment as shown in figure.

2 Lathe Drill

Toolpath parameters  Simple drill - no peck = Simple drill custom parameters

A Tool number: 116 Offsetnumber: {116

T11311318. Dia T114114 24. Dia. i ’115—[
SPOT TOOL 18.DIA. _SPOT TOQL 24 DIA ation iumber. Tool Angle...

- - Feed rate: [0.05 @ mmjrev O mm/min microns
Spindle speed: (200 Ocss @RPM

T1151156. Dia. T116116 12. Dia. . , 7
CENTERDRILL-6.DIA] CENTERDRILL-1... Max spindle speed: |500 Eoolant ()

- ‘ Home Position

:125. Z:250. From Machine v Define
T11711718. Dia. T121121 3. Dia
CENTERDRILL-1... DRILL 3. DIA. |:| Force tool change D To batch
v Comment ks
Show library tools Right-click for options Centre drill the part
Selectlibrary tool... Tool Eilter...
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* Select the Simple Drill tab and change the parameters to match
the screenshot as shown in figure. .

<A Lathe Drill X

Toolpath parameters  Simple drill-no peck  Simple drill custom parameters
I Drill Cycle Parameters
Depth.. | "7'3 ‘

| Cycle:
(D) Absolute (@) Incremental

Drill/Counterbore ~

Drill Point.

S

Clearance

() Absolute (@ Incremental Dwell
[CJFrom stock 00
Absolute Incremental
© © DDnHtlp compensation
Dme stock
50 o La_

Depth sets the location of the bottom of the hole.
Drill points allows you to choose the point location where you want to drill

Retract value determines the point at which the tool starts to move with the feed rate
towards the stock.

Drill tip compensation automatically adjusts the depth value adding the tip pf the drill
toit.

Breakthrough amount allows you to add an extra amount that Mastercam adds to the
depth for the through holes.

* Select the Ok button to exit the Lathe Drill dialog box
* The toolpath should appear as shown in Figure.
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/& STEP 8 : CENTER DRILL THE PART

In this step we will create another drilling operation to finish the part

° * Select the Drill in Tollpaths.

General
=
Rough Finish F
b4 T

Note : The Lathe Drill Parameter dialog box will automatically open, no chaining is
needed, because Mastercam Drilling along the centerline to create the toolpath.
The drill depth are specified within the dialog box.

e Selectthe T116116 :12 mm Diameter Center Drill from the tool list
and enter in the comment as shown in figure.

2 Lathe Drill

Toolpath parameters  Simple drill - no peck = Simple drill custom parameters

A Tool number: 116 Offsetnumber: {116

T11311318. Dia T114114 24. Dia. i E}
SPOT TOOL 18.DIA. _SPOT TOQL 24 DIA ation iumber. Tool Angle...

- - Feed rate: [0.05 @ mmjrev O mm/min microns
Spindle speed: (200 Ocss @RPM

T1151156. Dia. T116116 12. Dia. . , Z
CENTERDRILL-6.DIA] CENTERDRILL-1... Max spindle speed: |500 Eoolant ()

- ‘ Home Position

:125. Z:250. From Machine v Define
T11711718. Dia. T1211213.Dia
CENTERDRILL-1... DRILL 3. DIA. |:| Force tool change D To batch
v Comment ks
Show library tools Right-click for options Centre drill the part

Selectlibrary tool... Tool Eilter...
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/& STEP 9 : DRILL THE ANOTHER PART

In this step we will create another drilling operation to finish the part

G * Select the Simple Drill tab and change the parameters to match
the screenshot as shown in figure.

3 Lathe Drill

Toolpath parameters Simple drill -no peck  Simple diill custom parameters
Drill Cycle Parameters
Depth -30] =
| ep | | | i Cycle:
() Absolute (@) Incremental Drill/Counterbore ~

Dill Point

o R

Clearance 00
(O Absolute @ Incremen tal Dwell
[CJFrom stock 00
Absolute Increment tal
O ® [ orilltip compensation
[C1From stock
50 o Le—

* Select the Ok button to exit the Lathe Drill dialog box.
* The toolpath should appear as shown in Figure
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/& STEP 10 : BLACKPLOT THE TOOLPATHS

Blackplotting shows the path the tools take to cut the part. This display
lets you spot errors in the program before you machine the part. As you
backplot toolpaths, Mastercam displays the current X, Y and Z
coordinates in the lower left corner of the screen.

c * Make sure that you Select all operations (signified by the green
check mark on the foldericon). .

Toolpaths

X - “ g S ‘\., - - « ¥
B K| 1p IX 37 a Y ae ! -
A .. e ~ g [+

XA Y ALC$ K @Els

achine Group-1

a » Select the Backplot selected operations button as shown.

Toolpaths
x *x T Tx
::::-': . v A :

LR o
=T

achine Group-1
I atha MiaFzoold MR

1 Mrarmnrtiae _

* Make sure that you have the following buttons turned on (they will
appear pushed down) to see the tool and the rapid moves).

L4
¥
S [TF14)8] (9
< || % || @
v ?
Display tool
Display Rapid

moves
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e e Select the isometric view from the view toolbar to see the stock.
* Select the Fit button

Adjust speed

v 2 x |p/Iieded ] 2] a T

* You can adjust the speed of the blackplot
° * You can step through the Backplot by using the Step Forward or Step
Back buttons.
* Select the Play button in the VCR bar.

¢ ¢ |
? T b i
N | \ !
N | va
=% -

e * Select the Ok button to exit the Backplot.
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&@ STEP 11 : TOOLPATH VERIFICATION

Toolpath Verification allows you to used solid models to simulate the
machining of the part. The model created by the verification represents
surface finish and shows colisions if any exist.

Select the Verify all the operations button as shown.

Toolpaths
" *x | Ty Tx > ¢1f- |7 @
b % L v A E = A‘, D V.T,." )

Use the Fit icon to fit the solid to the screen.
Set the Verify Speed by moving the slider bar in the
speed control bar

Select the Machine button to start the simulation.

Adjust speed

e * The finished part should be appear as shown in the
following picture.
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/& STEP 12 : POST THE PROCESSOR FOR G-CODE FILE

Post Processing refers to the process by which the toolpats in your
Mastercam part files are converted to a format that can understood by
your machine tool’s control. A special program reads your Mastercam
file and writes the appropriate NC code.

* Click the Post selected operation button in the Operation Manager.
* Make the necessary changes as shown in Post Processing window in

the figure above.

Toolpaths x 2 X

P HhiIxF- 8% n

foperties - Lathe Default MM

------ = Files

® Tool settings

. 4 Stock setup

él---8_8 Toolpath Group-1

=B 1 - Lathe Face - [WCS: Top] - [T
7] Parameters

-8 T0101: General turning tool -

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

a » Set the Post Processing like the Figure.
* Select OK button to continue.

Post processing
Select A
scriptor Prop
NG file
(®) Overwrite [v]Edit
() Ask NC extension
NG
[ ]Send to machine Communicati
NCI file
(®) Overwrite [ ]Edit
T ASK 1 Output Tplan

» After generates NC codes, copy all the codes and save in as
a Notepad version.

* You can use this post in the NC code at CNC machine.
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(PROGRAM NAME - TURNING 1)

(DATE=DD-MM-YY - 02-08-22 TIME=HH:MM - 10:35)
(MCX FILE - C:\USERS\HASNY\DOCUMENTS\MY MCAMX9\MCK\TURNING 1.MCX-9)
(NC FILE - C:\USERS\HASNY\DOCUMENTS\MY MCAMX9\LATHE\NC\TURNING 1.KC)
(MATERTAL - ALUMINUM MM - 2024)

G21

(TOOL - 1 OFFSET - 1)

(OD ROUGH RIGHT - 80 DEG. INSERT - CNMG 12 04 08)
( FACE THE PART )

G0 TO101

G18

G97 S3126 MO3

GO G54 X28. Z2.083 M3

G50 S3800

696 5275

G99 G1 X-1.6 F.25

GO 24.083

X28.

21.167

Gl X-1.6

GO 23.167

X28.

Z.25

Gl X-1.6

GO 22.25

X28.

20.

Gl X-1.6

Go 22.

( ROUGH THE OD )

M9

X19.226

24.7

Gl 22.7

2-19.8

X20.4

G18 G3 X¥22.4 Z-20.8 K-1.

Gl Z-47.8

X24.

X26.823 2-46.386

GO 24.7

X14.453

Gl 22.7

Z-19.059

G2 X18.4 2-19.8 I1.973 K2.259

Gl X19.726

X22.555 2-18.386
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@@ PRACTICAL TASK 4

* Create the geometry from Practical Task 2 exercise use commands rectangle,
line endpoint, offset, fillet entities, chamfer entities, trim/divide and delete
entities.

* Set the machine properties including stock and chuck setup. Define the
facing, roughing, and finishing operation to the OD of the part.

* Setup lead in/out and extend the toolpath so there is no collision between
chuck, stock and cutting tool.
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QUESTION AND ANSWER
CAD designer DNC geometric model
assemblies Numerical Control niermel biere
Processor
ohysical Solid Modeling (SUJ)

Question A: Select the suitable answer for all the statements.

[ can be defined as an operation of machine tools
by the means of specifically coded instructions to the machine
control system in which the machine operated automatically.

2. is not a part of the control unit.

3. CNC system uses an that contains memory
registers storing a variety of routines that are capable of
manipulating logical functions.

4. A describes the shape of or
mathematical object by means of geometric concepts.

. is a natural extension from the use of
essentially 1D entities (curves) or 2D entities (surface) to the
modeling of shape using 3D solids.

o. must expert to create curve, surface and solid in
order to create complex solid models.

/. Computerized environment is a designer’s info can be explain
comprehensively and clearly by CAM systems be able to
describe the parts, , raw material & manufacturing
requirements
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QUESTION AND ANSWER

Questions B: State the statement which is true or false.

[. Drafting is about - planar cross sectioning, production of
shaded images, creation of exploded views for technical
illustration.

2. Solid or volume model is a figure on the left shown of a wire
frame model.

3. 2-dimensional drafting is ability to provide all the
information required for manufacturing applications.

4. Projection is represented by a coordinate system, consisted

of world coordinate system (WCS) and user coordinate
system (UCS).
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QUESTION AND ANSWER

Questions C: Based on the figure below, categorize the
descriptions with the correct answers.

e [¥] | Cleatence.. | (500
@ Absokte () Incremental

[T Use clearance only at the
start and end of operation

| Retact. | |20 |
@) Absokse () Incremental

I— Feedplane.. | 100 |
@ absokde () Incremental

Topoistock..| 00 |
® Absokte () Incremental

__ Deph.. | M5
@ Absokte () Incremental
Descriptions Linking
parameters
o det the heights of the material in the lop of
/-Qixis stock

o Determines the final machining depth
that the
tool descends into the stock

o det the height that the tool moves up
to before changing to the plunge rate
to enter the part

o Set the height at which the tool moves
to and from the part

o dets the height that the tool moves up
to before the next tool pass
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