SOLIDWORKS®

Sheet Metal

Dassault Systémes SolidWorks Corporation
175 Wyman Street
Waltham, Massachusetts 02451 USA



© 1995-2023, Dassault Systemes SolidWorks
Corporation, a Dassault Systémes 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.

For a full list of the patents, trademarks, and third-
party software contained in this release, please go
to the Legal Notices in the SOLIDWORKS
documentation.

Restricted Rights

This clause applies to all acquisitions of Dassault
Systemes Offerings by or for the United States
federal government, or by any prime contractor or
subcontractor (at any tier) under any contract,
grant, cooperative agreement or other activity
with the federal government. The software,
documentation and any other technical data
provided hereunder is commercial in nature and
developed solely at private expense. The Software
is delivered as "Commercial Computer Software"
as defined in DFARS 252.227-7014 (June 1995)
or as a "Commercial Item" as defined in FAR
2.101(a) and as such is provided with only such
rights as are provided in Dassault Systémes
standard commercial end user license agreement.
Technical data is provided with limited rights
only as provided in DFAR 252.227-7015 (Nov.
1995) or FAR 52.227-14 (June 1987), whichever
is applicable. The terms and conditions of the
Dassault Systémes standard commercial end user
license agreement shall pertain to the United
States government's use and disclosure of this
software, and shall supersede any conflicting
contractual terms and conditions. If the DS
standard commercial license fails to meet the
United States government's needs or is
inconsistent in any respect with United States
Federal law, the United States government agrees
to return this software, unused, to DS. The
following additional statement applies only to
acquisitions governed by DFARS Subpart 227.4
(October 1988): "Restricted Rights - use,
duplication and disclosure by the Government is
subject to restrictions as set forth in subparagraph
(c)(1)(ii) of the Rights in Technical Data and
Computer Software clause at DFARS 252-227-
7013 (Oct. 1988)."

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.

Document Number: PMT2406-ENG



Introduction

Lesson 1:

Contents

Basic Flange Features

About ThisCourse . ...ttt 2
Prerequisites . .. ...t 2
Using this Book ...... ... . . 2
About the Training Files. .. ....... ... ... ... ... ... ... ..., 3
Training Templates. . ......... ... i 3
Accessing Training Templates in SOLIDWORKS ............ 3
Conventions Used inthis Book .............................. 4
Windows OS . ... 5
Use of Color . ..o oot e 5
More SOLIDWORKS Training Resources. . .. .................. 5
Local USer Groups . ... oovvt it e e 5
What are Sheet Metal Parts?. . ............ ... ... .. ... ...... 8
Sheet Metal Methods . ......... ... ... ... .. .. 8
Unique Sheet Metal Items. ... ......... ... .. ... ... ... ..... 10
Flange Method ........ ... .. ... .. . . .. 11
Base Flange/Tab . . ... .. ... 11
Sheet Metal Parameters . ............ .. ... ..., 13
Sheet Metal Thickness and Bend Radius .. .................... 14
Bend Allowance . ........ ... 15
K-Factor .. ... 16
Bend Allowance . ......... ... ... . 16
Bend Deduction ......... ... .. ... .. .. . 16
Specifying the Bend Allowance . . ........................ 17



Contents

Lesson 2:

Working with the Flat Pattern

SOLIDWORKS

AutoRelief .. ... ... . 17
Editing Sheet Metal Parameters . ............................ 18
Sheet Metal Bend Features. . ............ ... ... .. ... ...... 20
Flat-Pattern Feature. . .. ...... .. .. ... . .. . .. 20
Flatten and Exit Flatten. . .. ....... ... ... ... . ... ... ... 21
Toggle Flat Display ........ ... .. i 21
Additional Flange Features. .. .............. ... ... ......... 23
Edge Flanges. . ... ... . 23
Edge Flange Settings ............ ... ... ... 25
Editing the Flange Profile. .......... ... ... ... ... .. ....... 28
Flange Profile Relations . .. ......... ... ... ... ... .. .... 28
Edge Flanges on Curved Edges . ............ ... ... ... ..... 30
Miter Flanges . ... . 31
Miter Flange Settings .. ........ .. .. . ... 32
Hem Feature . . ... ... . 33
Hem Settings. ... ... . 34
Tab Features .. ... ... e 35
CutsinSheetMetal. . ......... ... ... .. . .. .. 37
SharingaModel . ....... ... .. . 40
Summary of Flange Features . ............ ... ... .. .. .... 41
Exercise 1: Sheet Metal Bracket. .. ............. ... ... .. ... 43
Exercise 2: Flange Features .. .............. ... ... ......... 44
Exercise 3: Edit Flange Profile. ... .......... ... ... ... .. ... 50
Exercise 4: Sheet Metal Box. . ......... ... .. ... ... ... ..... 54
Exercise 5: Assorted Framing Hangers ....................... 57
Working with the Flat Pattern. .. ............................ 60
Flat Pattern Settings . .. ........ .. ... 60
Features for Manufacture . .......... .. ... ... ... ... .. ..... 63
Corner-Trim Feature. .. ....... ... ... . i, 63
Corner-Trim Settings .. .......... it .. 64
Corners inthe Formed State. .. .......... ... ... ... ... .... 66
Closed COrner. . . ..ottt e 67
Closed Corner Settings . . . ....ovv vt 68
Corner Relief. . ... ... . . . 72
Break Corner/Corner Trim . .......... ... . ... 73
Producing the Flat Pattern. . . . ....... ... ... ... ... ... .. ... 74
Sheet Metal Cut List Properties .. .......... .. ... ... .. ...... 74
Accessing Cut List Properties. . . ............ ... ... ... ... 76



SOLIDWORKS

Lesson 3:

Contents

Sheet Metal Drawings. .. ...ttt 78
Flat Pattern Drawing Views . ......... ... ... . i, 78
Flat Pattern View Properties. ... ....... .. ... ... ... .. .. ..... 81
Cut List PropertiesasaNote ........... ... ... 82
Exporting the Flat Pattern. . . ........ ... ... ... ... ... ....... 83
Exercise 6: Flat Pattern Settings. .. .......................... 85
Exercise 7: Working with Corners . .......................... 92

Standardizing Sheet Metal Designs

Standardizing Gauge Numbers and Bend Radii................ 100
Standardizing Bend Allowance. . ............. ... .. .. ... ... 100
Topics for Standardizing Parameters ........................ 100
Using Tables . .. ... e 101
Gauge Tables ........ ... 101
Bend Tables ........ .. .. . 102
Bend Allowance . ......... ...t 106
Editing the Gauge Table Selection.................... ... 107
Gauge Table Training Files ............................ 107
Defining Table File Locations .......................... 107
Custom Sheet Metal Materials .. ........................... 111
Sheet Metal Templates .. .......... ... ... 116
Sheet Metal Part Document Properties. . .................. 117
Other Part Template Settings . .. .......... .. ... ....... 119
Sensors for Sheet Metal ......... ... ... .. ... ... ..., 119
Sheet Metal Drawing Document Properties .. .............. 125
Sheet Metal Tables in Drawings. . ............ ... .. ... ..... 130
AddingaCutListTable . .......... ... .. ... .. .. .... 130
AddingaBendTable .............. ... ... ... ... .... 132
Mapping DXF Output. . ... ... 134
OptionsforMap File. .. ....... ... ... ... ... .. ... ..... 137
Exercise 8: Standardizing Sheet Metal Designs. . .............. 140



Contents SOLIDWORKS

Lesson 4:
Additional Sheet Metal Techniques
Additional Sheet Metal Methods ........................... 142
Designing fromthe Flat .. .......... ... ... ... ... ....... 142
Sketched Bend Feature . .. ......... ... ... ... .. . ... 142
JogFeature .. ... ... .. . 147
Adding Features in an Unfolded State . ...................... 150
Unfoldand Fold ......... .. .. .. .. . . . .. 150
Creating Cuts in the Flat Pattern. . . ...................... 153
SweptFlange. . .. ... 153
Swept Flange Flat Pattern Options . . .. ...................... 155
Lofted Bends. . ...... ... 157
Bent LoftedBends .......... ... .. .. . .. . ... 157
Bent Bend Region Options. . ............ ... .. ... ..... 158
Formed Lofted Bends . . ......... .. ... ... ... .. ... .... 161
Formed Bend Region Options . ......................... 163
Lofted Bends in the Design Library . ........................ 165
Exercise 9: Sheet Metal from Flat . ......................... 166
Exercise 10: JogsandHems . ............ ... . .. ... ... .... 169
Exercise I11: Fold& Unfold ............. ... ... ... ... ...... 176
Exercise 12: Conical Swept Flange ......................... 179
Exercise 13: Lofted Bends ............ .. . ... .. . .. .. .. 181
Exercise 14: Using Symmetry .......... ... .. ... .. ...... 184
Manual ReliefCut. ......... ... ... ... .. 184
Sheet Metal Library Features .. ......................... 190
Lesson 5:
Converting to Sheet Metal
Sheet Metal Conversion ... ...........uuiiiininennenenen.. 194
Insert Bends Method. ............ ... ... . ... ... ... ... ... 194
Adding Rips .. ..o 195
Insert Bends . ...... ... ... 196
Associated Features . ............. ... ... . ... ... ... ... 198
Switching Between States. . .......... .. .. ... . .. .. ... 199
Making Changes . . ...ttt 199
Welded Corner ... e 203
Converting Cones and Cylinders ........................... 205
Convertto SheetMetal . .......... .. ... ... 210
Convert to Sheet Metal Settings . ........................ 212
Using Rip Sketches. . ....... ... ... . i, 216
Exercise 15: Working with Imported Geometry. . .............. 218
Exercise 16: Unrollinga Cylinder .......................... 220
Exercise 17: Convert to Sheet Metal Practice ................. 225
Exercise 18: Convert withRips ............................ 226
Exercise 19: Sheet Metal Hopper. . ........ ... ... .. .. .... 228



SOLIDWORKS Contents

Lesson 6:
Multibody Sheet Metal Parts
Multibody Sheet Metal Parts .............................. 234
Tools to Create Multibody Sheet Metal Parts. . ............. 235
Multibodies with Base Flange . ............................ 235
Sheet Metal Parameters for Multibodies ..................... 238
Solid Body Feature History ............................ 238
Cut List Item Properties for Multibodies . ................. ... 239
Flat Pattern Drawing Views for Multibodies .................. 240
Cut List Balloon Annotations . .. .............. ... ......... 244
Exporting to DXF/DWGs with Multibodies. . ................. 247
Convert with Multibodies. ............. ... ... .. . .. ... 248
Hiding and Showing Bodies. ................. ... ... ...... 250
Hideand Show . ... ... . . . 250
Hide/Show Bodies Command. .. ..................... ... 250
Isolate . . ... 250
The Display Pane . ...... ... . ... ... . . . 251
Sensors for Multibody Parts . .. ............ ... ... .. .... 253
Using Split with Sheet Metal Parts. . ........................ 255
Patterning for Multibodies .. .......... ... ... ... ... .. .. .. 257
Using Edge Flanges to Merge Bodies. . ...................... 260
Interfering Bodies. .. ....... ... ... 261
Combining Sheet Metal with Other Bodies . .................. 263
Assigning Materialsto Bodies ....................... ... 264
Exercise 20: ToolboX .. ... oot 266
Exercise 21: Mirroring and Merging Bodies .................. 280
Exercise 22: Sheet Metal Trailer ........................... 285
Lesson 7:
Forming Tools and Gussets
Sheet Metal Forming Tools. . ......... ... .. ... ... ... ..... 300
How They Work . . ....... ... . i 300
Forming Tools in the Design Library .. ...................... 301
The Forming Tools Folder .. .......... .. ... ... ... ... 301
Using an Existing Forming Tool ........................ 303
Form Tool Feature Settings ................ ... .. ... ... 304
Form Tool Featuresinthe Flat . ........... ... ... ... .. .... 306
Part Document Properties. . .......... ... ... .. 306
Custom Forming Tools . . ........ ... . .. . .. 308
SplitLine. . . ..o 309
Forming Tool Feature . .. ......... ... ... ... ... . .. . ... ... 310
Legacy Behavior for Forming Tools. . ....................... 314
Form Tools in Drawings . .. ......... ... ... ..., 314
Punch Tablesand PunchID . ........ ... ... ... ... .... 314
Sheet Metal Gusset. .. ...t 317
Exercise 23: Customizing a Forming Tool. . .................. 320
Exercise 24: Sheet Metal Gusset .............. ... ... ...... 329



Contents SOLIDWORKS

Lesson 8:
Additional Sheet Metal Functions
Additional Sheet Metal Functions .. ........................ 332
Cross-Breaks. . ... 332
Cross Break Settings. .. .......... ..., 333
Cross Breaks in Drawings. .. .......... ... ... ... ... 334
Vent Features. . . ... 336
Fill Pattern. . .. ... .. 338
Mirror Part . ... ... . 340
Taband Slot . ... ... 343
Process Plans. . ...... ... 348
Exercise 25: Vent Cover. . . ... i 352
Appendix A:
Sheet Metal Tables
Tables . ..o 358
The Sample Tables . . ......... ... .. ... .. 358
Templates and Other Tables............. ... ... ... ... 358
Customizing Tables. . ........ .. .. . i 359
K-Factor Ratio Tables. ... ......... ... . ... ... ....... 360

vi



