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OVERVIEW OF STEPS TAKEN TO CREATE THE PART GEOMETRY

From Drawing to CAD Model:

♦ The student should examine the drawing on the following page to understand what part is being created in
the tutorial.

♦ From the drawing we can decide how to create the geometry in Mastercam.

Create the 2D CAD Model:

♦ The student will create the upper profile of the part. Only half of the geometry is needed to create the
necessary toolpaths to machine the part.

♦ Geometry creation commands such as Line Endpoints, Line Parallel, Rectangle, Fillet Entities, and Trim will be
used.
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Tutorial 1: Geometry Creation Tutorial #1 Drawing

TUTORIAL #1 DRAWING
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STEP 1: SETTING UP THE GRAPHICAL USER INTERFACE

Please refer to the Getting Started section for more info on how to set up the graphical user interface. In this step, you
will learn how to hide the manager panels to gain more space in the graphics window.

1.1 Hide the manager panels

VIEW

♦ From theManagers group, enable all four managers as shown.

♦ The panels should be on the left side of the graphics window as shown.

Note: It does not matter which panel is currently opened. It could be the Toolpaths, the Solids, the Planes or
the Levels panel as shown.

♦ To hide all panels, click on the Auto Hide icon as shown.

Page: 30 Lathe Training Tutorial

Tutorial 1: Geometry Creation Step 1: Setting Up The Graphical User Interface



Tutorial 1: Geometry Creation Step 1: Setting Up The Graphical User Interface

♦ The panels will be hidden to the left of the graphics window as shown.

Note: To un-hide them temporally, you can click on one of theManagers to open it as shown.

While creating the geometry, keep theManager panels hidden. This ensures more space in the graphics
window for the geometry.
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STEP 2: CREATE A RECTANGLE

In this step you will learn how to create a rectangle given the width, the height, and the anchor position.

Step Preview:

2.1 Create the 130mm by 42mm rectangle

WIREFRAME

♦ From the Shapes group, select Rectangle.

Note: Select the rectangle icon as shown. If you click too close to the drop down arrow, a fly-out list of
commands appears and you can select the top Rectangle command.

♦ Enter theWidth and theHeight and press Enter.

Page: 32 Lathe Training Tutorial

Tutorial 1: Geometry Creation Step 2: Create A Rectangle



Tutorial 1: Geometry Creation Step 2: Create A Rectangle

♦ To select the position of the base point, from the General Selection toolbar, click on the drop down arrow
next to AutoCursor as shown.

♦ From the fly-out menu select Origin.

♦ To see the entire rectangle, right mouse click in the graphics window and select Fit as shown.

Note: To fit the geometry to the screen you can also press Alt + F1.

♦ A preview of the geometry should look as shown.

Note: The geometry should appear in a cyan blue color which is the color for live entities.

While the rectangle is live you can adjust the dimensions or select a new base point.
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♦ Select theOK button to exit the Rectangle command.
♦ The geometry should look as shown.

Note: While creating geometry for this tutorial, if you make a mistake, you can undo the last step using the

Undo icon or by pressing Ctrl + Z. You can undo as many steps as needed. If you delete or undo a step by

mistake, just use the Redo icon or press Ctrl + Y.

To delete unwanted geometry, select the geometry first and then press Delete from the keyboard.

To zoom tor unzoom, move the cursor to the center of the geometry and scroll up or down on the mouse
wheel.
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Tutorial 1: Geometry Creation Step 3: Create The Parallel Lines

STEP 3: CREATE THE PARALLEL LINES

In this step you will learn how to create parallel lines to existing lines given the distance between the lines. We are
creating the lines to use as part of the geometry as well as the construction lines.

Step Preview:

WIREFRAME

♦ From the Lines group, select Line Parallel.

♦ [Select a line]: Select Entity A as shown.
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♦ [Select the point to place a parallel line through]: Pick a point to the left of the selected line.

Note: The color of the geometry is cyan which means that the entity is "live" and you can still change the line
parameters if needed.

♦ In the Line Parallel panel, enter theDistance 35.0.
♦ Press Enter to move the line to the proper distance.

Note: To continue using the same command you can either select the OK and Create New Operation button

or press Enter. To exit the command you can either start a new command or select the OK button.

♦ Press Enter to continue.
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Tutorial 1: Geometry Creation Step 3: Create The Parallel Lines

♦ [Select a line]: Select Entity B as shown.

♦ [Select the point to place a parallel line through]: Pick a point to the left of the selected line.
♦ Enter theDistance 10.0.

♦ Press Enter to move the line to the proper distance.

♦ Press Enter to continue.
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OVERVIEW OF STEPS TAKEN TO CREATE THE FINAL PART:

Create the necessary Toolpaths to machine the part:

♦ The student will set up the stock size to be used and the clamping method used.
♦ A Facing toolpath will be created to removematerial from the face of the part.
♦ A Roughing toolpath will be created to remove the bulk ofmaterial in preparation for a finish toolpath.
♦ A Finish toolpath will be created to machine the leftover material from the roughing operation.

Backplot and Verify the file:

♦ Backplot will be used to simulate a step-by-step process of the tool’s movements.
♦ Verify will be used to watch a tool machine the part out of a solid model.

Post Process the file to generate the G-code:

♦ The student will then post process the file to obtain an NC file containing the necessary code for themachine.
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Tutorial 1: Toolpath Creation Part Setup:

PART SETUP:

SETUP SHEET:
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STEP 1: SELECT THE MACHINE AND SET UP THE STOCK

In Mastercam, you select aMachine Definition before creating any toolpath. The Machine Definition is a model of your
machine’s capabilities and features. It acts like a template for setting up your machine. The machine definition ties
together three main components: the schematic model of your machine’s components, the control definition that
models your control capabilities, and the post processor that will generate the required machine code (G-code). For a
Mill Essentials exercise (2D toolpaths), we need just a basic machine definition.

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

1.1 Unhide the Toolpaths Manager panel

♦ From the left side of the graphics window, click on the Toolpaths tab as shown.

♦ Pin the Toolpaths Manager by clicking on the Auto Hide icon as shown.

♦ Themanager panels will be translated to the lower left corner of the graphics window.

Note: If aMachine Group already exists in the Toolpaths Manager, skip the next step.
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

1.2 Select the machine

Note: If another machine is already selected, from theMachine ribbon in the Machine Type group select
Design. Then in the Toolpaths Manager, click on the Delete all operations, groups and tools icon to remove

the existingMachine Group.

♦ Press Alt + F1 to fit the geometry to the screen.

MACHINE

♦ Fom theMachine area, click on the drop down arrow below Lathe and selectManage List.

♦ Select LATHE DEFAULT MM.MCAM-LMD from the list and press Add.

Note: Once you select the Lathe Default the ribbon bar changes to reflect the toolpaths that could be used
with Lathe machine.
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♦ Select the plus sign (+) in front of Properties in the Toolpaths Manager to expand the Toolpaths Group
Properties.

♦ Select Tool settings to set the tool parameters.

♦ Change the parameters to match the screen shot in Figure: 1.2.1.

Figure: 1.2.1

Default program number is used to enter a number if your
machine requires a number for a program name.

Assign tool numbers sequentially allows you to overwrite the
tool number from the library with the next available tool number.
(First operation tool number 1; second operation tool number 2,
etc.).

Warn of duplicate tool numbers allows you to get a warning if
you enter two tools with the same number.

Override defaults with modal values enables the system to
keep the values that you enter.

Feed Calculation set to From tool uses feed rate, plunge rate,
retract rate, and spindle speed from the tool definition.
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

♦ Select the Stock Setup tab to define the stock.

♦ Choose the Properties button to set up the stock for the Left Spindle.

♦ Define the stock by setting the stock geometry (Cylinder) and entering the stock dimensions.

♦ Ensure you enableUse Margins and enter the values as shown in Figure: 1.2.2.

Figure: 1.2.2

OD is used to enter the outer diameter of the final part. You can also click on the Select button and pick a point
from the geometry. Length is used to enter the length of the finished part. Again you can click on the Select
button and pick a point from the geometry.

Use Margins allows you to add extra stock to the final part size. OD margin allows you to enter a value as a
radius value that will be added to the final part to define the stock’s outer diameter. Left margin allows you to
add a value to the stock’s left side. Right margin allows you to add a value to the stock’s right side.

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 theOK button to exit theMachine Component Manager - Stock dialog box.

♦ Ensure that Left Spindle is selected and then select the Properties button in the Chuck Jaws area as shown.

♦ Make the necessary changes to define the chuck size, the clamping method and the stock position. Ensure
that you choose the clamping method OD #1 as shown.

Position parameters determine where the reference point is in relation to the stock.

From stock positions the chuck jaw on the stock using the selected clamping method's reference point. You
can choose howmuch of the stock the jaw grips.

♦ Select theOK button to exit theMachine Component Manager - Chuck Jaws dialog box.
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Tutorial 1: Toolpath Creation Step 1: Select The Machine And Set Up The Stock

♦ Set theDisplay Options as shown.

♦ Select theOK button to exit theMachine Group Properties dialog box.
♦ Press Alt + F1 to fit the drawing to the screen.
♦ The stock should look as show.

Note: The stock is not geometry and cannot be selected.
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STEP 2: FACE THE PART

Face toolpaths allow the user to quickly clean the stock from one end of the part and create an even surface for future
operations. Note that we do not have to chain any geometry to create the toolpath because of the extra material we
specified on the right face in the stock setup. You can also select points to dictate where Mastercam will create the facing
operation.

Toolpath Preview:

TURNING

♦ From theGeneral group, select the Face icon.

♦ Select theOD Rough Right - 80 Degree tool and enter the comment as shown.

Note: The Feed rate and the Spindle speeds are based on theMastercam Tool Definitions. They can be
changed at any time based on the material that you are going to machine.
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Tutorial 1: Toolpath Creation Step 2: Face The Part

♦ Next you will have to set parameters in the Face parameters page.

Note: If you accidentally click on the OK button before you set the parameters in all of the pages the

toolpath has, from the Toolpaths Manager, click on Parameters as shown.

Once you complete all the pages and select the OK button from the Toolpaths Manager, click on the
Regenerate all dirty operations icon to ensure that all the changes you made were applied to the toolpath.

♦ Select the Face parameters tab and make all of the necessary changes as shown.

Entry amount sets the height at which the tool rapids to or from the part.

Rough stepover sets the roughing pass value.

Finish stepover sets the finish pass value.

Overcut amount determines how far past the center of the part the tool will cut.

Retract amount determines the distance the tool moves away from the face of the part before it moves to the
start of the next cut.

Stock to leave sets the remaining stock after the tool completes all passes.

Cut away from the center line sets the tool to start cutting closest to the center line and cut away from the
center line at each pass.
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