Mastercam 2019

METRIC - TRAINING TUTORIAL SERIES

DOWNLOAD

Demo Software Download Instructions Included

SOLIDS



Mastercarm 2019

SOLIDS METRIC TRAINING TUTORIAL




Mastercam 2019 Solids Tutorial Metric

Copyright: 1998 - 2019 In-House Solutions Inc. All rights reserved
Software: Mastercam 2019

Authors: Mariana Lendel

ISBN: 978-1-77146-778-0

Date: June 18, 2018

Notice

In-House Solutions Inc. reserves the right to make improvements to this manual at any time and
without notice.

Disclaimer Of All Warranties And Liability

In-House Solutions Inc. makes no warranties, either express or implied, with respect to this
manual or with respect to the software described in this manual, its quality, performance,
merchantability, or fitness for any particular purpose. In-House Solutions Inc. manual is sold or
licensed "as is." The entire risk as to its quality and performance is with the buyer. Should the
manual prove defective following its purchase, the buyer (and not In-House Solutions Inc., its
distributer, or its retailer) assumes the entire cost of all necessary servicing, repair, of correction
and any incidental or consequential damages. In no event will In-House Solutions Inc. be liable
for direct, indirect, or consequential damages resulting from any defect in the manual, even if In-
House Solutions Inc. has been advised of the possibility of such damages. Some jurisdictions do
not allow the exclusion or limitation of implied warranties or liability for incidental or
consequential damages, so the above limitation or exclusion may not apply to you.

Copyrights

This manualis protected under International copyright laws. All rights are reserved. This
document may not, in whole or part, be copied, photographed, reproduced, translated or
reduced to any electronic medium or machine readable form without prior consent, in writing,
from In-House Solutions Inc.

Trademarks
Mastercam is a registered trademark of CNC Software, Inc.
Microsoft, the Microsoft logo, are registered trademarks of Microsoft Corporation;

Windows 10 is a registered trademarks of Microsoft Corporation.



Table Of Content

Getting Started 15
OB TV S il 16
Step 1: Starting Mastercam il 16
Step 2: GUI - Graphical User Interface ... ... 17
Step 3: Navigate Through Mastercam . . 18
Step 4: Set The AttribUtes . L 20
Step 5 Manager Panels o o 21
Step 6: Setting Mastercam To M etriC . 23
Step 7: Set The Grid . 25
Conventions Used In This BOOK: ... ... 26
Mastercam ® Work FlOW L 26

Tutorial 29
Overview Of Steps Taken To Create The Part Geometry: ... . . 30
TULOrial B DraWIN G 31
Step 1: Setting Up The Graphical User Interface . .. ... ... i 32
Step 2: Set The Construction Plane And Change Wireframe Color ... ... e, 33
Step 3: Create Rectangles Given The Size And Anchor Point .. ... 34
Step 4: Create The Parallel Lines ... il 37
Step 5: Trim The GeOmM ety | .. 41
Step 6: Remove The Leftover Lines Using Divide Command ... .. 43
Step 7: Chamfer The Inside Rectangle ... . 45
Step 8:Save The File 48
Step 9: Change The Solid Color To Red ... o e 49
Step 10: Change The Main Level To 2 e 49
Step 11: Create The Solid Body ... il 50
Step 12: Create TWO HoOleS . 54

m.ftmam 201 9 Solids Page: 3



Step 13: Using Solids Manager To Modify The Holes ... ... 59

Step 14: Add A BOSS il 63
Step 15: Chamfer The Top Of The BOSS ..o . 65
Step 16: Save The File . 68
Tutorial #1 Review EXerCise ... 69
Create The Geometry For Tutorial #1 EXErCiSe ... ... oo i 70
TUROrT Al 2 . 75
Overview Of Steps Taken To Create The Part Geometry: ... ... 76
TULO Al B2 DraWIN g - . 77
Step 1: Setting Up The Graphical User Interface ... .. . 78
Step 2: Set The Construction Plane And Change Wireframe Color ... ... ... ... 78
Step 3: Create Rectangles Given The Size And Anchor Point ... ... 79
Step 4: Create The Parallel Lines .. 81
Step 5: Create Tangent ArCS L 87
Step 6: Create Lines Knowing Their ENApoints ... oo e 90
Step 7: Trim The GeOmM e Y .. 92
Step 8: Translate GeOM eIy il 95
Step 9: Clean The Geometry Using Divide ... il 97
Step 10: Fillet The Part . 99
Step 11: Create The Circles In The Top Plane ... i, 105
Step 12: Save The File oL 109
Step 13: Change The Solid Color To Red ... ..., 109
Step 14: Change The Main Level TO 2 e 109
Step 15: Create The Solid Body By Revolving A Closed Chain ... ... 110
Step 16: Extrude Cut The 6mm Circle .. il 112
Step 17: Extrude Cut The 25 Mim Hole .. 116
Step 18: Extrude Cut The 31 Mim Hole . 119
Step 19: Save The File oL 121

Page: 4 Solids mtmam 201 9



Tutorial #2 ReView EXerCise ... ... o 122
Create The Geometry For Tutorial H2 EXErCiSe .. ... ... 123
Tutorial B 127
Overview Of Steps Taken To Create The Part GeOmMetry: . .. . it 128
TULOriAl B3 DraWIN G L 129
Step 1: Setting Up The Graphical User Interface .. ... ... . 130
Step 2: Set The Construction Plane And Change Wireframe Color ... . 130
Step 3: Create A Rectangular Shape For The Outside Boundary .. ... . 131
Step 4: Create A Circle Given The Center POiNt ... L 134
Step 5: Create A ReCtangUIar ArraY ..o o 135
Step 6: Create The Inside Profile And The 150mm Line ... i 138
Step 7: Fillet The Inside Profile ... L 147
Step 8: Create The Circle On The Front Plane ... ... oo . 149
Step 9: Create The Final Geometry On The Front Plane ... . 153
Step 10: Save The File .. 160
Step 11: Change The Solid Color To Red ... e 160
Step 12: Change The Main Level To 2 .. 160
Step 13: Create The Solid Body By Extruding AClosed Chain ... .. . 161
Step 14: Extrude Cut The 19MM Diameter Circles By Adding Bosses ... . 164
Step 15: Fillet The Part By Selecting Faces ... ... oo, 167
STEP 16: A A BOSS L 171
Step 17: Sweep Cut The 6mm Radius Into The Side Of The Solid ... ... .. .. 176
Step 18: Sweep Cut The Top Of The Middle BOSS ... oot 178
Step 19: Make Changes To The Solid ... e 181
Step 20: Create AShell IN The Solid Model ... . 186
Step 21: Create A Negative Impression Of A Solid ... . 189
Step 22: Save The File L. 201

m.ftmam 201 9 Solids Page: 5



Tutorial #3 ReVieW EXCICISe . . o 202

Create The Geometry For Tutorial #3 EXErciSe .. ... 203
TUtOrial B L 209
Overview Of Steps Taken To Create The Part GeOMetry: ... . i 210
TULOIAl B DraWIN G 211
Step 1: Setting Up The Graphical User Interface ... 212
Step 2: Set The Construction Plane And Change Wireframe Color ..., 212
Step 3: Create A Primitive Solid (BIOCK) .. ... o 213
Step 4: Fillet The Solid And Change The Feature Color ... . . 215
Step 5: Set ANeW Main LeVel .. 220
Step 6: Create 3 Cylinders In 3 Different Planes ... ... i . 222
Step 7: Create The Solid Body By Extruding A Closed Chains . ... ... .. . 226
Step 8: Boolean Add The 3 Solids Together ... .. 235
Step 9: Fillet The Solid And Change The Feature Color .. ... 238
Step 10: Copy The Solids To ANeW LeVel .. 241
Step 11: Boolean Remove The Solids From Each Other ... .. 244
Step 12: Change The Color Of The Solid Faces . ... 248
Step 13: Save The File .. 252
Tutorial H4 ReVieW EXerCiSe ... L 253
Create The Geometry For Tutorial #4 EXErCiSe ... ... o 254
TUROIial 5 L 259
Overview Of Steps Taken To Create The Part GEOM Y. .. 260
TULOI Al B DraWIN g e 261
Step 1: Setting Up The Graphical User Interface ... ... 262
Step 2: Set The Construction Plane And Change Wireframe Color ... . 262
Step 3: Create A Rectangular Shape For The Outside Boundary . ... .. e, 263
Step 4: Create ReCLaNGIes ... .. 267
Step 5: Create An Arc In The Front Plane ... o . 271

Page: 6 Solids mtmam 201 9



Step 6: Create A Line Given The Endpoints ... 275

Step 7:SaVe The File . 277
Step 8: Create ASolid Body Using Loft ... oo L 277
Step 9: Loft CUt The POCKet .. ... 281
Step 10: Extrude Cut The Top Of The Solid ... 283
Step 11: Move The Solid To Another Level . ... 286
Step 12: Fillet All Edges Of The New Solid ..., 290
Step 13: Optional - Change The Feature Color ... 293
Step 14: Save The File .. 295
Tutorial #5 ReView EXercise ... ... . 296
Create The Geometry For Tutorial #5 EXErCiSe .. ... ... 297
TUtorial 6 L 301
Overview Of Steps Taken To Create The Part GeOmMetry: . .. i 302
TULOIAl B0 DraWIN G L 303
Step 1: Setting Up The Graphical User Interface .. ... 304
Step 2: Set The Construction Plane And Change Wireframe Color ... e, 304
Step 3: Create A Circle Given The Radius And The Center Point . ... ... . 305
Step 4: Create A RECtaNgIe ... 307
Step 5: Create AHorizontal Line ... 309
Step 6: Create An Arc Tangent To A POINt L. 311
Step 7: Fillet The Arc To The Horizontal Line ... e 314
Step 8: Delete Lines And Trim The GeOMEtIY . e 316
SteP O FIllet The Part e 320
Step 10: MIrror TNe Part oo 322
Step 11: Offset The Contour To Create More GEOMELIY .. ... ... 324
Step 12: Create AVertical LiNe .. .. 329
Step 13: Trim The GEOM LY . .. 331

m:tmam 2019 Solids Page: 7



Step 14: Create A Circle Center PoOint ..o L 334

Step 15: Create Two Rectangular Shapes In The Right Plane ... ... . 336
Step 16: Create Letters . 342
Step 17: Reposition The Geometry Using Translate .. ... . 346
Step 18: Reposition The Letters And Reverse Them ... . 349
Step 19: Change The Colors Of The Letters ... e 354
Step 20: Save The File .. 356
Step 21: Create The Solid Body By Extruding AClosed Chain ... ... ... 357
Step 22: Extrude The Inside Profile .. ... 360
Step 23: Extrude Two Bosses Using Draft Angles ... . o e 363
Step 24: Create The Hole oo o 366
Step 25: Extrude The Lettering In One Direction ... . 371
Step 26: Extrude The Lettering In The Other Direction .. ... . .. e, 375
Step 27: Optional - Remove The Solid HistOry ... 378
Step 28: Save The File .. 379
Tutorial #6 ReView EXercise ... .. ... 380
Create The Geometry For Tutorial #6 EXErCiSe ... ... 381
TUtOr Al 7 385
Overview Of Steps Taken To Create The Part GeOMetry: ... oo i 386
TULOIAl BT DraWIN G e 387
Step 1: Setting Up The Graphical User Interface . .. ... ... . 388
Step 2: Set The Construction Plane And Change Wireframe Color ..., 388
Step 3: Create A Circle Given The Radius And The Center Point .. ... . 389
Step 4: Create An ArC PoOlar oL 391
Step 5: Create A RECtaNGIe .. o 393
Step 6: Zo0oM INt0 The Part .. 395
Step 7: Create Parallel LiNes . . ..o o 396
Step 8: Create Lines Given The ENdpoints ... 401

Page: 8 Solids mtmam 201 9



Step 9: Delete Lines And Trim The GEOMELIY . ... ... 403

Step 10: Fillet The Part ... 407
Step 11: Rotate The GeOM Iy .o o L 409
Step 12: Create PoOiNtS .o 412
Step 13: Create A Spline Using POiNtS ... . L 415
Step 14: Break The SPliNe oo 417
Step 15: ANet Surface From The SPliNe ..o e 420
Step 16: Translate The Splines, Points And Net Surface ... e 423
Step 17: Create A Loft SUIMaCe ..o o L 429
Step 18: Convert Surfaces To Solids ... . o e 432
Step 19: Save The File .. 434
Step 20: Create The Solid Body By Extruding A Closed Chain ... ... . 434
Step 21: Create A Circular Pattern And Rotate The BOSS ... . .o i 436
Step 22: Extrude Cut The Gear Profile ... .. 440
Step 23: Create Curves On All Edges Of The Part .. ... 442
Step 24: Save The File .. 448
Tutorial #7 ReView EXerCise ... .. . 449
Create The Geometry For Tutorial H7 EXErCiSe .. ... ... 450
Tutorial 8 457
Overview Of Steps Taken To Create The Part GeOMetry: . .. i 458
TULOIAl B8 DraWIN G oL 459
Step 1: Setting Up The Graphical User Interface .. ... ... o . 460
Step 2: Option 1-0pen From Previously Saved File ... 460
Step 3: Option 2-Open The File From Emastercam.com ... 461
Step 4: Create A RECtaNgIe ... 462
Step 5: Extrude A Solid Body In Both Directions ... .. . 464
Step 6: Remove A Solid From Another Solid . ... ... 468

m.ftmam 201 9 Solids Page: 9



Step 7: Trim The Solid INt0 TWO PIECES . . .. ... 474

Step 8: Manipulate The Solid To See Inside The Part .. ... . 477
Step 9: Optional - Change The Color Of Solid FaCes ... ... oo 482
Step 10: Save The File oo L 484
Tutorial H8 RevVieW EXerCise ... L 485
Create The Geometry For Tutorial #8 EXEIrCiSe . ... ... 486
TUROIT Al O 491
Overview Of Steps Taken To Create The Part GEOM ety : .. e 492
TULOIAl O DraWIN g 493
Step 1: Setting Up The Graphical User INterface ... ... ... . 494
Step 2: Download The File From EmMastercam.Com ... .. i 494
Step 3: Removing The Solid History ..o L 495
Step 4: Analyze The Ear Helght o 497
Step 5: Split The Solid FaCes ..o 498
Step 6: Resize The Bolt Hole Ear Heights Using Push/Pull Command ... ... ... 505
Step 7: Use Move Command To Equally Space The Bolt Hole Ears ... ... .. o o oo, 510
Step 8: Aligh The Openings With The Bolt Holes New Locations ... ... ... . .. 520
Step 9: Split The Inner Face Of The Cylindrical Shape ... .. e 532
Step 10: Add An Inner Shoulder Using The Push/Pull Command ... . 535
Step 11: Create A Boss Using The Push/Pull Command ... .. 538
Step 12: Use Push/Pull To Change Small Hole Diameter .. ... .. . 545
Step 13: Fillet The Top Of The Ears Using Push/Pull Command ... ... ... 551
Step 14: Fillet The Top Of The Outer Boss And The Top Of Inner Bosses ..., 555
Step 15: Fillet The BOSS FIOOTS . ... 558
Step 16: Save The File .. 561
Tutorial #9 Review EXercise ... ... ... 562
Modify The Tutorial #9 Exercise Solid .. ... 563
General NOTeS . . 569

Page: 10 Solids mtmam 201 9



Default Key AsSigNmMents ..o 570

Customize The Interface ... ... . 571
Customizing Quick Access TOOIDar ... 571
Create ANeW Tab oL 572
Customize The Right Mouse BUtton MenuU ... . 574
Example: Add The Zoom Target To The Right Mouse Button Menu ... ... 574
KeY M AP PN G oL 577
Example: Allocate CTRL+ L For Create Line ENdpoint ... e 578
About View, Planes And Coordinate System ...l 581
VW (GVIBW) 581
Construction Plane (Cplane) . ... oo 581
About The Tool Plane . o 582
Define ANew Construction Plane .. . 583
About Construction Depth (Z Depth) ... 585
Solids Menu CommaNnds ... L 586
Model Prep CoOmMMaAaNGS .. e 587
Solids Manager DesCriptioN ... 587
CRaIN NG 590
Step 2: HOW TO CNain .. 591
WiNdoW Selection o 594
How To Select The Geometry Inside Of AWINAOW .. ..o 594
Chaining And Window O ptioNs ... 595
Chaining O PtiONS o 595
QUIZ ANSW TS il 597

m:tmam 2019 Solids Page: 11



Solids Projects
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Create Circles
Primitive Solid Block
Constant Fillet Radius
Set Solid Feature Color
Solid Extrude

Boolean Add

Boolean Remove

Create Ellipses.

Create Rectangles.

Create an Arc in Front Plane.
Create Lines.

Create Solid Body Using Loft.
Solid Loft Cut.

Solid Extrude Cut.

Move Solid to Another Level.
Fillet All Edges.

Set Feature Color.

Top Construction Plane.

Create Circle Center Point.

Create Rectangle.

Create Horizontal and Parallel Lines.
Create Arc Tangent.

Create Arc Endpoints.

Create Fillet.

Transform Mirror The Geometry.
Transform Offset.

Trim Geometry.

Create Rectangular Shapes.

Create Letters.

Transform Dynamic.

Solid Extrude Create Body.

Solid Extrude Add Bosses.

Solid Extrude Add Bosses with Draft Angle.
Solid Extrude Cut Body.

Remove Solid History.

Page: 13 Solids mtmam 201 9



Tutorial Geometry Functions
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Tutorial 1 Overview Of Steps Taken To Create The Part Geometry:

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 wireframe that will be used to create the solid:

¢ The student will create flat geometry in the Top plane.
¢ Geometry with a Z-Depth of O will be created and used to extrude the solid later on.
¢ 2D Geometry commands such as Rectangle, Chamfer, Trim, and Divide will be used.

Create the solid model:

¢ The student will create a new level to separate the wireframe from the solid model so that the file can be
better organised.

The Extrude command will be used to create the main solid body of the part and the boss.

The Hole command will be used to cut the holes through the part.

The Extrude command will be used to add the boss at the top of the main solid.

The top of the boss will be chamfered using One Distance Chamfer command.

* & & o

@ This tutorial takes approximately one hour to complete.
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Tutorial #1 Drawing

Tutorial 1

TUTORIAL #1 DRAWING
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Tutorial 1 Step 1: Setting Up The Graphical User Interface

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.

¢ Use Auto Hide icon to hide all Manager panels.

Toolpaths OB

x Tx

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

SUOIOUN JUsasy s|aneT] SauUB|d SpIoS suiedioo]

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

Toolpaths v ® X

T

SUONoUN 4 JUsaay s|aaaT saueld spiog (syedool

While creating the geometry, keep the Manager panels hidden. This ensures more space in the graphics
window for the geometry.
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Tutorial 1 Step 2: Set The Construction Plane And Change Wireframe Color

STEP 2: SET THE CONSTRUCTION PLANE AND CHANGE WIREFRAME COLOR

In this step you will learn how to set the Construction Plane to create the flat geometry. By setting the Graphic View to Top
the Construction Plane will be automatically set to Top too.

¢ Right mouse click in the graphics window and select the Top (WCS) icon as shown.

Zoom Window
2 Unzoom 80%
2 Dynamic Rotation

B Fit

& Front (WCS)
ﬁﬁ" Right (WCS)

G Isometric (WCS)

Note: You may skip this step if the wireframe color is already set to Blue #9.

¢ Right mouse click in the graphics window and from the Mini Toolbar, left click on the arrow next to the
Wireframe Color icon and select the color Blue #9 as shown.

* - - — - e 1 - ﬁ - @v
=hybEa z (oo - | ault Colors

ViE

N m
HEEE ENENR
EEENENENR
EEEEEEEN
Standard Colors
EENTEEN
L]

Recent Colors

222 More Colors...
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Tutorial 1 Step 3: Create Rectangles Given The Size And Anchor Point

STEP 3: CREATE RECTANGLES GIVEN THE SIZE AND ANCHOR POINT

In this step you will learn how to create two rectangles given the width, height, and anchor point.

Step Preview:

3.1 Create the 203mm X 102mm Rectangle
WIREFRAME

¢ From the Shapes group, select Rectangle.

FILE HOME SURFACES  SOLIDS ~ MODELPREP  DRAFTING  TRANSFORM  MACHINE  VIEW  TOOLPATHS

+ :;: . /+ /7 Line Parallel @ Arc 3 Points f_/ @ A [[] E EE {}

| Line Perpendicular N Arc Tangent
Point Bolt Line “Line € . Circle ™ Circle Edge P . Spline Rectangle Create Bounding Silhouette Turn  Relief Raster To
Position ™ Circle | Endpoints ineiClGsest Center Point ' Circle Edge Foint Manual ¥ - Letters Box  Boundary Profile Groove Vector
Points Lines Arcs Splines Shapes

¢ Inthe Rectangle panel, enter the Width and Height and enable Anchor to center as shown.

Rectangle F X

@ @ ® Anchor to center sets the base point of the
rectangle to its center and draws the rectangle

outward from the center.

Create surface creates a surface inside of the
1|2 rectangle. Surface creation and Surface toolpath
are covered in Mill Advanced.

Dimensions -~
Width: 203.000 - A surface can be described as the skin on the top
Height: |102.000 - of a 3D wireframe. If the Create surface option is
on, in addition to the four lines of the rectangle,
Settings ~ you will also see extra lines which represent the
Al e G ) surface display while it is not shaded.

[ ] Create surface
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Tutorial 1 Step 3: Create Rectangles Given The Size And Anchor Point

¢ Press Enter after typing the values to see a preview of the rectangle.

¢ [Select position of base point]: Select the Origin as shown.

Select the
origin

¢ Make sure that when selecting the origin, the visual cue of the cursor changes as shown. X

¢ Select the OK and Create New Operation button to stay in the same command. {\® ®

¢ To fit the drawing to the screen, press Alt + F1.

Note: While creating geometry for this tutorial, if you make a mistake, you can undo the last step using the
Undo icon. 7 You can undo as many steps as needed. If you delete or undo a step by mistake, just use the

Redo icon. ™ To delete unwanted geometry, select the geometry first and then press Delete from the
keyboard. To zoom or un-zoom, move the cursor in the center of the geometry and scroll up or down the
mouse wheel.

¢ Tozoom in and out, hover the cursor approximately above the center of the part and scroll the mouse wheel
up and down.

3.2 Create the 127mm X 32mm Rectangle

¢ Enter the Width, the Height and leave Anchor to center enabled as shown.
¢ Make sure that the Create surface button is not selected.

Rectangle 2%
Basic

Points -~
1| 2

Dimensions ~
Width: |127.000 s
eight: |32.000 =
Settings ~
Anchor to center

[ Create surface
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Tutorial 1 Step 3: Create Rectangles Given The Size And Anchor Point

4 [Select position of base point]: Select the Origin as shown.

Select the
origin

F "'.III
¢ Select the OK button to exit the same command. @(‘ @

¢ The drawing should look as shown below.
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Tutorial 1 Step 4: Create The Parallel Lines

STEP 4: 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 them as part of the geometry as well as construction lines.

Step Preview:

765

178

WIREFRAME

¢ From the Lines group, select Line Parallel as shown.

FILE HOME WIREFRAME SURFACES SOLIDS MODEL PREP DRAFTING TRANSFORM MACHINE VIEW
*— # (/7 Line Parallel K i Arc 3 Points <>
+ &/ ® ~ OADQE

*—" |, Line Perpendicular ™ Arc Tangent
Point Bolt Line - . Circle ~ NP Spline Rectangle Create Bounding Silhouette
Position ¥ Circle | Endpoints " Line Closest Center Point . Cirdle Edge Point Manual ¥ - Letters Box  Boundary
Points Lines Arcs Splines Shapes

¢ [Select a line]: Select Entity A as shown.
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Tutorial 1 Step 4: Create The Parallel Lines

¢ [Select the point to place a parallel line through]: Select a point to the right of the selected line.

AN

ESeIect a point herej

¢ Inthe Line Parallel panel, enter an Offset Distance of 25mm as shown.

Line Parallel 7 x

® ®O®

Basic

Entity ~
Method: ® Point |

() Tangent
Offset Distance =
25.000 ~>d
Direction =

(@) Selected side
() Opposite side
() Both sides

¢ Select the OK and Create New Operation button to stay within the command.
¢ [Select a line]: Select Entity A again.

¢ [Select the point to place a parallel line through]: Select a point to the right of the selected line.
¢ Inthe Line Parallel panel, enter an Offset Distance of 1778mm as shown.

Line Parallel 2 x
O] @®0®
Basic

Entity ~

Method: ® Point |G

(_) Tangent
Offset Distance =
178.000 -5 8
Direction =

(®) Selected side
(_) Opposite side
(_) Both sides
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Tutorial 1 Step 4: Create The Parallel Lines

¢ Select the OK and Create New Operation button to stay within the command.

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

¢ [Select the point to place a parallel line through]: Select a point above the selected line.
¢ Inthe Line Parallel panel, enter an Offset Distance of 25.5mm as shown.

Line Parallel 1 x
©) @WO®
Basic

Entity ~

Method: @ Point | €

[_) Tangent
Offset Distance -'"
25.500 o0
Direction =

®) Sglected side
) Opposite side
) Both sides

¢ Select the OK and Create New Operation button to stay within the command.

Mftmam 2019 Solids Page: 39



Tutorial 1 Step 4: Create The Parallel Lines

¢ [Select a line): Select Entity B again.

¢ [Select the point to place a parallel line through]: Select a point above the selected line.
¢ Inthe Line Parallel panel, enter an Offset Distance of 76.5mm as shown.

Line Parallel r X
©) @WO®
Basic

Entity A

Method: @ Point | €

() Tangent
Offset Distance -~
76.500 A |
Direction -

#) Selected side
) Opposite side
() Both sides

¢ Select the OK button to exit the command.
¢ The geometry should look as shown.
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Tutorial 1

Step 5: Trim The Geometry

STEP 5: TRIM THE GEOMETRY

To Trim 1 entity, select the entity you wish to trim, then select the entity you wish to trim to.

Step Preview:

WIREFRAME

¢ From the Modify group, select the Trim Break Extend icon as shown.

IREFRAME SURFACES

S0LIDs

MODEL PREP DRAFTING
/+ /7 Line Farallel @ i Arc 3 Points
+ |, Line Perpendicular ™ Arc Tangent
Line . Circle -~ .
tndpoints - Line Closest » Center Paint ' Circle Edge Paint =

Lines

TRANSFORM ART

Arcs Splines

MACHINE VIEW

Rectangle Create Bounding Silhouette Turn

Relief Rasterto
- Letters Box

Boundary Profile Groove Vector

Shapes

¢ Inthe Trim Break Extend panel, enable the Trim 1 entity as shown.

Trim Break Extend

I Tnm £ entities

() Trim 3 entities
O Trim to point
O Extend
Extension Length
0.1

ik

A OAD EELY & &+

Spline
Manual ~

Curve

Curves

Curve All Curve
One Edge Edges Slice~

Mastercam 2019

Solids
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Tutorial 1 Step 5: Trim The Geometry

[Select the entity to trim/extend]: Select Entity A as shown.
[Select the entity to trim/extend to]: Select Entity B as shown.
[Select the entity to trim/extend]: Select Entity A as shown.
[Select the entity to trim/extend to]: Select Entity C as shown.

| Entity D |

| Entty B ——— o [~ EntityC |
| Entity A |

[Select the entity to trim/extend]: Select Entity D as shown.
[Select the entity to trim to]: Select Entity B as shown.
[Select the entity to trim/extend]: Select Entity D as shown.
[Select the entity to trim to]: Select Entity C as shown.

* & & o

* & o o

Select the OK icon to exit the command. @(@)1@
The drawing will appear as shown.

* <
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Tutorial 1 Step 6: Remove The Leftover Lines Using Divide Command

STEP 6: REMOVE THE LEFTOVER LINES USING DIVIDE COMMAND

Step Preview:

¢ From the Modify group, select the Divide icon as shown.

WIREFRAME SURFACES 30LIDs MODEL PREP DRAFTING TRANSFORM ART MACHINE VIEW

+/+ /7 Line Parallel @ “h Arc 3 Paints [__} I:l A rj,“j E E;a ), & / & \\\ Q»// >\\<

| Line Perpendicular | Arc Tangent

Line . Circle - . Spline Rectangle Create Bounding 5ilhouette Turn  Relief Rasterto Curve  Curve All Curve | Trim Bregk Divide
Endpaoints - Line Closest ~ Center Point ' Cirde Edge Paint = papyal - - Letters Box  Boundary Profile Groove Vector One Edge Edges  Slice™ Extend
Lines Arcs Splines Shapes Curves

¢ In the Divide panel, make sure that Trim is enabled as shown.

Divide 1 ox

Jype: (@ Tnm

) Break

Mftmam 2019 Solids Page: 43



Tutorial 1 Step 6: Remove The Leftover Lines Using Divide Command

¢ Select the lines as shown.

\ /
X[/

/“'_
Select these entitiesj

—

¢ The geometry will appear as shown.

¢ Select the OK button to finish the command.
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Tutorial 1 Step 7: Chamfer The Inside Rectangle

STEP 7: CHAMFER THE INSIDE RECTANGLE

In this step we will use the Chamfer Entities command to apply chamfers to the corners of the outside profile.

Step Preview:

sX 45
4 FLACES

WIREFRAME

¢ From the Modify group, select Chamfer Entities.

SURFACES SOLIDS MODEL PREP DRAFTING TRAMSFORM
A /7 Line Parallel O * Arc 3 Points /_J A <> E EEE % & ¥ LY /
/ . OAD 2 ¢ P Y X

™ Arc Tangent
Rectangle Create Bounding Silhouette Turn  Relief Rasterto Curve  Curve All Curve | Trim Break Divide
Boundary Profile Groove Vector One Edge Edges Slice~ Extend = Entitieq

ART MACHINE VIEW

-

Chamfer

+ |, Line Perpendicular
Line . Circle —~ . Spline
‘ndpaints ) Line Closest ~ Center Point \_ Circle Edge Point = | pjanyal ~

- Letters Box

Lines Arcs Splines Shapes Curves Mog
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Tutorial 1 Step 7: Chamfer The Inside Rectangle

¢ Select 1 Distance and enable Trim entities in the panel as shown.

¢ Enter a distance of 6.0 as shown.

Chamfer Entities 1 x

Basic

Entity -~
Method: ® 1 Distance

(! 2 Distances

(_) Distance and angle

! Width
Distance 1 -
6.000 -3
Distance 2 -
& 00 -
Angle ~
45,000 z
Width -~
5.000 s

Settings -~
@

¢ [Select line or arc]: Select Entity A as shown.
¢ [Select line or arc]: Select Entity B as shown.

Entity B

| Entity A

Page: 46 Solids mtmam 201 9



Tutorial 1 Step 7: Chamfer The Inside Rectangle

¢ [Select line or arc]: Select Entity B as shown.
¢ [Select line or arc]: Select Entity C as shown.

Entity C

¢ [Select line or arc]: Select Entity C as shown.
¢ [Select line or arc]: Select Entity D as shown.

Entity C
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Tutorial 1

Step 8: Save The File

¢ [Select line or arc]: Select Entity D as shown.
¢ [Select line or arc]: Select Entity A as shown.

| Entity A |

/

¢ Select the OK button to exit the command.

¢ The geometry should look as shown.

STEP 8: SAVE THE FILE

FILE

¢ Save As.
=
¢ Click on the Browse icon as shown. ™

¢ Find alocation on the computer to save your file.
¢ File name: "Wireframe 1".
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Tutorial 1 Step 9: Change The Solid Color To Red

SOLID CREATION

A Solid is a geometric entity that occupies a region of space and consists of one or more faces, which define the closed
boundary of the solid. A solid operation requires closed boundary geometry.

STEP 9: CHANGE THE SOLID COLOR TO RED

¢ Right mouse click in the graphics window and from the Mini Toolbar, left click on the arrow next to the Solid
Coloricon and select the color red as shown.

?IL - — - ] - i - leﬂ - @ -

E@N ErEE

STEP 10: CHANGE THE MAIN LEVEL TO 2

Levels are a primary organizational tool in Mastercam. A Mastercam file can contain separate levels for wireframe,
surfaces, drafting entities, solids, and toolpaths. By organizing your files into levels, you can easily control which areas of
the drawing are visible at any time and which parts are selectable. By doing so, you will not inadvertently make changes to
areas of the drawing you do not want to change.

In this step we will change the Main Level to 2 to create the solid on Level 2.

¢ Right mouse click in the graphics area and in the Mini Toolbar, change the Level number to 2 as shown.

. - : 22 8-

= G, 5+8 30 Z |00 v - [2

¢ Press the Enter key on your keyboard.
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Post processors that
are requested worldwide.
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wWe speak your machine’s language.

Implementing successful post processors for decades, the post department at In-House Solutions has earned

a reputation for quality, resulting in one of the largest post departments in the world. We have an extensive library
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available, we will develop a custom one for nearly any machine. We have great
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generate edit-free code and run your machine efficiently.
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DOES YOUR SCHOOL HAVE ROBOTS?
YOU SHOULD CHECK OUT OCTOPULZ.
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As easy to teach as it is to learn, OCTOPUZ is an offline robot programming and simulation Robot Programming
software used world-wide in industry. Prepare your students for the real world of robotics,
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