
SOLIDWORKS

Mold Design Using SOLIDWORKS

Dassault Systèmes SolidWorks Corporation
175 Wyman Street 
Waltham, MA 02451 U.S.A.



© 1995-2017, Dassault Systemes SolidWorks Corporation, a 
Dassault Systèmes SE company, 175 Wyman Street, Waltham, 
Mass. 02451 USA. All Rights Reserved.

The information and the software discussed in this document are 
subject to change without notice and are not commitments by 
Dassault Systemes SolidWorks Corporation (DS SolidWorks).

No material may be reproduced or transmitted in any form or by 
any means, electronically or manually, for any purpose without 
the express written permission of DS SolidWorks.

The software discussed in this document is furnished under a 
license and may be used or copied only in accordance with the 
terms of the license. All warranties given by DS SolidWorks as 
to the software and documentation are set forth in the license 
agreement, and nothing stated in, or implied by, this document or 
its contents shall be considered or deemed a modification or 
amendment of any terms, including warranties, in the license 
agreement.

Patent Notices

SOLIDWORKS® 3D mechanical CAD and/or Simulation 
software is protected by U.S. Patents  6,611,725; 6,844,877; 
6,898,560; 6,906,712; 7,079,990; 7,477,262; 7,558,705; 
7,571,079; 7,590,497; 7,643,027; 7,672,822; 7,688,318; 
7,694,238; 7,853,940; 8,305,376; 8,581,902; 8,817,028; 
8,910,078; 9,129,083; 9,153,072; 9,262,863; 9,465,894; 
9,646,412 and foreign patents, (e.g., EP 1,116,190 B1 and JP 
3,517,643).

eDrawings® software is protected by U.S. Patent 7,184,044; 
U.S. Patent 7,502,027; and Canadian Patent 2,318,706.

U.S. and foreign patents pending.

Trademarks and Product Names for SOLIDWORKS 
Products and Services

SOLIDWORKS, 3D ContentCentral, 3D PartStream.NET, 
eDrawings, and the eDrawings logo are registered trademarks 
and FeatureManager is a jointly owned registered trademark of 
DS SolidWorks.
CircuitWorks, FloXpress, PhotoView 360, and TolAnalyst are 
trademarks of DS SolidWorks.
FeatureWorks is a registered trademark of HCL Technologies 
Ltd.
SOLIDWORKS 2018, SOLIDWORKS Standard, 
SOLIDWORKS Professional, SOLIDWORKS Premium, 
SOLIDWORKS PDM Professional, SOLIDWORKS PDM 
Standard, SOLIDWORKS Simulation Standard, 
SOLIDWORKS Simulation Professional, SOLIDWORKS 
Simulation Premium, SOLIDWORKS Flow Simulation, 
eDrawings Viewer, eDrawings Professional, SOLIDWORKS 
Sustainability, SOLIDWORKS Plastics, SOLIDWORKS 
Electrical Schematic Standard, SOLIDWORKS Electrical 
Schematic Professional, SOLIDWORKS Electrical 3D, 
SOLIDWORKS Electrical Professional, CircuitWorks, 
SOLIDWORKS Composer, SOLIDWORKS Inspection, 
SOLIDWORKS MBD, SOLIDWORKS PCB powered by 
Altium, SOLIDWORKS PCB Connector powered by Altium, 
and SOLIDWORKS Visualization are product names of DS 
SolidWorks.
Other brand or product names are trademarks or registered 
trademarks of their respective holders.
COMMERCIAL COMPUTER SOFTWARE - PROPRIETARY
The Software is a "commercial item" as that term is defined at 48 
C.F.R. 2.101 (OCT 1995), consisting of "commercial computer 
software" and "commercial software documentation" as such 
terms are used in 48 C.F.R. 12.212 (SEPT 1995) and is provided 
to the U.S. Government (a) for acquisition by or on behalf of 
civilian agencies, consistent with the policy set forth in 48 C.F.R. 
12.212; or (b) for acquisition by or on behalf of units of the 
Department of Defense, consistent with the policies set forth in 
48 C.F.R. 227.7202-1 (JUN 1995) and 227.7202-4 (JUN 1995)
In the event that you receive a request from any agency of the 
U.S. Government to provide Software with rights beyond those 
set forth above, you will notify DS SolidWorks of the scope of 
the request and DS SolidWorks will have five (5) business days 
to, in its sole discretion, accept or reject such request. Contractor/
Manufacturer: Dassault Systemes SolidWorks Corporation, 175 
Wyman Street, Waltham, Massachusetts 02451 USA.

Copyright Notices for SOLIDWORKS Standard, Premium, 
Professional, and Education Products

Portions of this software © 1986-2017 Siemens Product 
Lifecycle Management Software Inc. All rights reserved.

This work contains the following software owned by Siemens 
Industry Software Limited:

D-Cubed® 2D DCM © 2017. Siemens Industry Software 
Limited. All Rights Reserved.

D-Cubed® 3D DCM © 2017. Siemens Industry Software 
Limited. All Rights Reserved.

D-Cubed® PGM © 2017. Siemens Industry Software Limited. 
All Rights Reserved.

D-Cubed® CDM © 2017. Siemens Industry Software Limited. 
All Rights Reserved.

D-Cubed® AEM © 2017. Siemens Industry Software Limited. 
All Rights Reserved.

Portions of this software © 1998-2017 HCL Technologies Ltd.

Portions of this software incorporate PhysX™ by NVIDIA 2006-
2010.

Portions of this software © 2001-2017 Luxology, LLC. All rights 
reserved, patents pending.

Portions of this software © 2007-2017 DriveWorks Ltd.

© 2011, Microsoft Corporation. All rights reserved.

Includes Adobe® PDF Library technology

Copyright 1984-2016 Adobe Systems Inc. and its licensors. All 
rights reserved. Protected by U.S. Patents.5,929,866; 5,943,063; 
6,289,364; 6,563,502; 6,639,593; 6,754,382; Patents Pending.

Adobe, the Adobe logo, Acrobat, the Adobe PDF logo, Distiller 
and Reader are registered trademarks or trademarks of Adobe 
Systems Inc. in the U.S. and other countries. 

For more DS SolidWorks copyright information, see Help > 
About SOLIDWORKS.

Copyright Notices for SOLIDWORKS Simulation Products

Portions of this software © 2008 Solversoft Corporation.

PCGLSS © 1992-2017 Computational Applications and System 
Integration, Inc. All rights reserved.

Copyright Notices for SOLIDWORKS PDM Professional 
Product

Outside In® Viewer Technology, © 1992-2012 Oracle

© 2011, Microsoft Corporation. All rights reserved.

Copyright Notices for eDrawings Products

Portions of this software © 2000-2014 Tech Soft 3D.

Portions of this software © 1995-1998 Jean-Loup Gailly and 
Mark Adler.

Portions of this software © 1998-2001 3Dconnexion.

Portions of this software © 1998-2014 Open Design Alliance. 
All rights reserved.

Portions of this software © 1995-2012 Spatial Corporation.

The eDrawings® for Windows® software is based in part on the 
work of the Independent JPEG Group.

Portions of eDrawings® for iPad® copyright © 1996-1999 
Silicon Graphics Systems, Inc.

 Portions of eDrawings® for iPad® copyright © 2003 - 2005 
Apple Computer Inc.

Copyright Notices for SOLIDWORKS PCB Products

Portions of this software © 2017 Altium Limited.

Document Number: PMT1805-ENG



i

Contents

Introduction
About This Course  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Prerequisites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Course Design Philosophy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Using this Book  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Laboratory Exercises  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
A Note About Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Conventions Used in this Book  . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
About the Training Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Training Templates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Windows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Use of Color . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Color Schemes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
SOLIDWORKS Plastics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
More SOLIDWORKS Training Resources. . . . . . . . . . . . . . . . . . . . . . 6

Local User Groups  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Lesson 1
Surface Concepts and Imported Geometry

Course Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Hide/Show Tree Items  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Accessing Commands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Importing Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
3D Model Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Wireframe Models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Surface Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Solid Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9



Contents SOLIDWORKS

ii

Definitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Geometry vs. Topology  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
What is a Solid?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Euler’s Formula  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Behind the Scenes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Case Study: Solids vs. Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Extruded Surface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Planar Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Trim Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Untrim Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Face Curves and Mesh Preview . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Four-Sided Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
Knit Surface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
Gap Control. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Creating Solids from Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Thicken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Create Solid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Summary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Decomposing a Solid into Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Delete Face . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Additional Surface Concepts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Edges vs. Holes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Surface Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Importing and Mold Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Modeling Kernels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
Contents of a CAD File  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
File Formats  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Format Recommendations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

File Translation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Why Do Imports Fail?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
SOLIDWORKS Import Options. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

3D Interconnect for Native File Formats  . . . . . . . . . . . . . . . . . . . 27
3D Interconnect for Neutral File Formats. . . . . . . . . . . . . . . . . . . 28

Case Study: Importing a STEP File  . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Import Diagnostics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
Accessing Import Options  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

Comparing Geometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Addressing Translation Errors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
Case Study: Repairing and Editing Imported Geometry  . . . . . . . . . . 36

Check Entity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
Display Curvature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Patching Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Filled Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Another Strategy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41



SOLIDWORKS Contents

iii

Procedure for Rebuilding Fillets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Making Copies of Faces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Offset Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Extend Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Editing Imported Parts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
Delete Hole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Exercise 1: Import Diagnosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
Exercise 2: Using Import Surface and Replace Face . . . . . . . . . . . . . 53

Lesson 2
Core and Cavity

Core and Cavity Mold Design  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
Steps in the Mold Design Process. . . . . . . . . . . . . . . . . . . . . . . . . 58
Summary of Steps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

SOLIDWORKS Mold Tools. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Case Study: Camera Body  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Mold Analysis Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

GPU-based Processing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Analyzing Draft on a Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

What is Draft? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
Determining the Direction of Pull  . . . . . . . . . . . . . . . . . . . . . . . . 62

Using the Draft Analysis Tool  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Positive and Negative Draft  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
Requires Draft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Draft Analysis Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
Gradual Transition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
Face Classification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
Find Steep Faces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Adding Draft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
Scaling the Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68
Establish the Parting Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

Parting Lines Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Manual Parting Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

Shut-Off Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Shut-off Surface Patch Types . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Manual Shut-off Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

Creating the Parting Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Parting Surfaces Options  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Smoothing the Parting Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

Surface Bodies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
Creating the Mold Tooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Tooling Split . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
Seeing Inside the Mold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80
Interlocking the Mold Tooling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

Creating Interlock Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Creating Part and Assembly Files. . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

Completing the Mold  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85



Contents SOLIDWORKS

iv

Exercise 3: Casting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86
Exercise 4: Ribbed Part. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
Exercise 5: Dustpan  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Lesson 3
Side Cores and Pins

Additional Mold Tooling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106
Additional Tooling Design Process  . . . . . . . . . . . . . . . . . . . . . . 106

Case Study: Power Saw Housing . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
Thickness Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108
Detecting Undercuts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
Undercut Analysis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

Trapped Molding Areas  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
Side Cores . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112

Core Feature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
Feature Freeze. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113
Lifters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116
Core Pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118
Manual Selection Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

Selection Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119
The Message Pane  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

Case Study: Mixer Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Modifying Shut-Off Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

Manual Shut-Off Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123
Manually Selecting Loops  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124

Completing the Tooling  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
Exercise 6: Towing Mirror . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130
Exercise 7: Completing the Mixer Base . . . . . . . . . . . . . . . . . . . . . . 137
Exercise 8: Electrode Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146

Lesson 4
Advanced Parting Line Options

Case Study: Manual Parting Line . . . . . . . . . . . . . . . . . . . . . . . . . . . 154
Using Split Faces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
Using Entities to Split . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

Case Study: Splitting a Part  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
Creating Ruled Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161

Exercise 9: Peeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
Lesson 5
Creating Custom Surfaces for Mold Design

Surface Modeling for Mold Design  . . . . . . . . . . . . . . . . . . . . . . . . . 172
Case Study: Drill Bezel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

Manual Interlock Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
Using Select Partial Loop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
Ruled Surface Direction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
Problem Areas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
Creating the Parting Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180
Organizing Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181



SOLIDWORKS Contents

v

Case Study: Router Bottom  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183
Manual Parting Surface Techniques . . . . . . . . . . . . . . . . . . . . . . 186
Organizing Manual Shut-off Surfaces  . . . . . . . . . . . . . . . . . . . . 189
Copying Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

Exercise 10: Power Strip. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192
Exercise 11: Router Top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

Lesson 6
Advanced Surfacing for Mold Design

Surface Modeling for Mold Design  . . . . . . . . . . . . . . . . . . . . . . . . . 204
The Mixer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204
Case Study: Mixer Rear Housing . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

Manual Parting Surface  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208
Insert Mold Folders. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212

Case Study: Mixer Handle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215
Manual Shut-off Surfaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215
No Fill Shut-off Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
Manual Side Cores . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

Exercise 12: Mixer Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227
Exercise 13: Fan Bezel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232

Lesson 7
Alternative Methods for Mold Design

Alternate Methods for Mold Design. . . . . . . . . . . . . . . . . . . . . . . . . 244
When to use Alternate Methods . . . . . . . . . . . . . . . . . . . . . . . . . 244

Case Study: Using Combine and Split . . . . . . . . . . . . . . . . . . . . . . . 244
Copying Bodies in Place. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246

Creating a Cavity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
Case Study: Cavity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
Case Study: Using Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251
Techniques for Mold Tooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254

Using the Up To Surface Method . . . . . . . . . . . . . . . . . . . . . . . . 254
Using the Split Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

Exercise 14: Handle  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257
Exercise 15: Filter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261

Lesson 8
Reusable Data

Reusing Data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
Library Features  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
Smart Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
3D ContentCentral  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272

Task Pane  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272
SOLIDWORKS Resources. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
Design Library  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273

Essentials of Using the Design Library  . . . . . . . . . . . . . . . . . . . 274
Folder Graphics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274
Main Directory Structure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275



Contents SOLIDWORKS

vi

File Explorer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277
Case Study: 3D ContentCentral  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278
Library Features  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

Two Techniques for Locating. . . . . . . . . . . . . . . . . . . . . . . . . . . 283
Case Study: Create A Library Feature  . . . . . . . . . . . . . . . . . . . . . . . 284

Library Feature Characteristics. . . . . . . . . . . . . . . . . . . . . . . . . . 288
Organizing Library Feature Part Dimensions. . . . . . . . . . . . . . . 289
Replacing Dimensions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289
Renaming Dimensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290
Sorting Dimensions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291

Configurations in Library Features. . . . . . . . . . . . . . . . . . . . . . . . . . 294
Case Study: Water Line. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294

Creating Library Features from Existing Parts . . . . . . . . . . . . . . 298
Smart Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298

Create the Defining Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . 298
Make Smart Component . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302
Inserting the Smart Component  . . . . . . . . . . . . . . . . . . . . . . . . . 302
Inserting Smart Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302

Exercise 16: Smart Components. . . . . . . . . . . . . . . . . . . . . . . . . . . . 306
Exercise 17: Complete Mold Insert Project  . . . . . . . . . . . . . . . . . . . 307

Developing a Plan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308
Modeling Repairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310
Runners and Gates  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318
Side Cores . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319
Ejector Pins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324
Core Pins. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 325
Creating Individual Parts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 328

Lesson 9
Completing the Mold Base

Case Study: Mold Base. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330
Organizing the Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332

Assembly Structure Editing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332
Modifying the Lifters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337
Lifter Motion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339
Ejector Pins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 342

Adding the Bezel  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343
Cooling the Mold  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346
Making the Drawing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352
Making Changes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353
Completing the Process  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357


