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When you design sheet metal parts, 
you face a series of unique challenges. 
Although parts are typically designed 
in their formed state, they begin as a 
flat plate or sheet. As a result, 
manufacturability becomes a critical 
aspect of every feature making up the 
finished part. Add to this the need to 
account for material thickness, along 
with bend and corner relief, miter 
deformation features and critical 
dimensions (inside or outside), and it’s 
easy to see where challenges can arise.  
This brochure describes several 
techniques to help you increase 
productivity in sheet metal and get 
your designs done accurately, quickly 
and easily.
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Sheet metal part modeling is much easier 
when you assign a material and gage 
(thickness) to your part from the begin-
ning. During design, if you find that your 
original specified gage is too thick or thin, 
it can be changed, but defining this setting 
from the beginning allows you to properly 
calculate bends. Built-in bend calculations 
will also correctly calculate bends so that 
flat patterns have appropriate material 
added for forming bends. 

Depending on your machinery and/or dies, 
K-factor calculations may not suit your 
needs. For example, if your dies bend to a 
sharper radius than the stock material 
thickness, you need to account for that. 

Solid Edge® software has a vast database of gage thicknesses available.

Tip 1:  Assign a material type and thickness 
before starting your design

Did you know? 
Solid Edge comes preloaded with a range of preset 
industry standard materials and metal gage tables. One 
way to get the most of these tables is to configure your 
settings to have Solid Edge automatically ask you for 
material on new document creation. 
Solid Edge has a vast database of gage thicknesses rea-
dily available, although you can also enter gage thick-
ness manually. 
If your tools or machinery produce results that are not 
consistent with K-factor calculations, you can create  
and upload a custom Excel spreadsheet to have Solid 
Edge bend flat sheet stock to match your machines’ 
capabilities.
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If your design tool supports built-in sheet 
metal features, take advantage of them. 
Specialized sheet metal design capabilities 
such as dimples, gussets, louvers and 
beads can deliver significant productivity 
gains compared to general-purpose CAD 
tools. With a simple sketch and some 
property parameters, you can take the 
guesswork out of otherwise complex 
shapes. 

Built-in intelligence can help you save 
additional time by automatically calculat-
ing material treatments and validating 
parts for manufacturability. In addition, 
the ability to create manufacturing-ready 
sheet metal flat patterns helps eliminate 
scrap and rework.

Tip 2:  Use built-in sheet metal features  
whenever possible

Did you know? 
To meet unique sheet metal design challenges like 
manufacturability, Solid Edge streamlines the entire 
sheet metal product development process, from CAD 
design through flat pattern and drawing development. 
Unlike general-purpose CAD tools, Solid Edge includes 
sheet metal-specific features like emboss, dimple, drawn 
cutout, bead, contour flange, linear bends and etch. 
And with integrated applications for analysis, 2D nes-
ting, NC programming, and related tasks, Solid Edge 
helps you accelerate design time, improve quality, and 
reduce costs.

With a simple sketch and some property parameters, you can take the guesswork out of 
otherwise complex shapes.
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Due to the nature of sheet metal applica-
tions, it’s common to have features or 
patterns repeated on your part, whether 
symmetrical or not. It can be time-consum-
ing to create these features (such as  a 
flange that appears on both sides of a part) 
one-by-one. But taking a different model-
ing design approach can be an opportunity 
to save time.

When you need to create repetitive fea-
tures instead of modeling each feature 
multiple times, you can use pattern and 
mirror commands to quickly replicate what 
you’ve already done once. With a pattern 
you can create multiple features, while 
mirror allows you to create a symmetrical 
copy of one or more features opposite a 
selected plane to the opposite side of your 
part. 

If you edit the parent feature of the pat-
terned or mirrored components, it will 
change all the children of that parent to 
match that edit.

Tip 3:  Use mirror and pattern features to  
save time and avoid redundancy 

A mirrored 2 x 10 array of louvers.
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Tip 4:  Use contour flange to reduce your  
number of features

When working in sheet metal, many 
users create parts by building, or layer-
ing tabs and flanges to achieve the 
desired result. This takes time and clicks 
and can compromise productivity. It 
also lengthens the feature tree and 
creates more parent/child 
dependencies.

Using tab and flange features creates a much longer and complex 
feature tree.

Contour flange achieves the same result in a single feature.

Most shapes that are created using tabs 
and flanges and multiple features of 
each can be created more efficiently 
using  contour flange. A contour flange 
allows you to create tabs and flanges 
simultaneously, in a single sketch. 

Creating parts using contour flanges 
makes editing those parts easier as well. 
Edits can be made to a single 2D sketch, 
instead of on multiple feature sketches 
to get a desired result.
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Make sure that what you’re creating in your 
CAD design is manufacturable by verifying 
your flat patterns. Don’t assume that 
because you were able to create a design in 
your CAD system that the design is therefore 
manufacturable.

When you validate your design as a flat 
pattern, you may see interferences where 
features overlap themselves This means that 
your sheet metal part as currently designed 
may fail. 

In many cases, minor changes may be 
required to make the part manufacturable. 
Failing to recognize these design flaws will 
result in costly production delays.

Tip 5:  Verify flat patterns before moving  
to fabrication

These three internal flanges look fine in the 
folded state. 

On verification of the flat pattern, it becomes clear that the two front flanges will “overlap” 
the back flange, making this part unmanufacturable. 

Did you know? 
The ability for Solid Edge to create and display flat pat-
terns enables users to visually verify when unfolded 
whether the pattern can be manufactured using CNC 
routers, waterjet or plasma cutting machines. 
Once verified that designs can be cut, it’s as easy as 
saving a file “As Flat” to create an NC code-ready file 
containing the flat pattern, that can be easily imported 
into most CNC machines. The flat pattern file is in a  
DXF file format, a common industry format for CNC 
machines.
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Tip 6:   Improve your speed and flexibility with 
synchronous technology

Using traditional modeling methods, 
sheet metal parts are modeled using 
standard feature trees and ordered lists 
of features. But there’s a faster, easier 
way.

Synchronous technology combines the 
speed and simplicity of direct modeling 
with the flexibility and control of para-
metric design. Unlike history-based 
CAD, features can be edited indepen-
dently. You can reorder, reorganize and 
sort them by name or type. Specialized 
capabilities allow you to create and 
make edits to sheet metal features such 
as dimples and beads, using sketches 
and engineering parameters, without 
having to regenerate unrelated geom-
etry or downstream operations. 

For example, in order-based modeling, 
if you need three equal flanges off a 

tab, you would have to create them 
using three separate flange features. 
Using synchronous technology, creating 
multiple flanges is as simple as clicking 
on multiple edges and pulling the 
steering wheel arrow up or down in the 

Using synchronous technology, creating multiple flanges is as simple as clicking on an edge and 
pulling the steering wheel arrow up or down in the direction you want the flange to go. 

direction you want the flanges to go. In 
one feature, you’ve created all neces-
sary flanges. 

Also built into the command is the 
ability to create a centered flange or 
offset flange, on the fly. There’s no 
need to sketch an offset or centered 
flange.

Synchronous technology can also be 
used in a “hybrid” method of modeling, 
in concert with an ordered (history-
based) approach. Start your conceptual 
design with synchronous modeling 
methods, then switch to ordered for 
more detailed features.

Did you know? 
Solid Edge makes creating and editing 3D CAD (computer-
aided design) models faster and easier through Siemens’ 
unique synchronous technology – which combines the 
speed and simplicity of direct modeling with the flexibility 
and control of parametric design.
Solid Edge synchronous technology enables you to rapidly 
create new concept designs, easily respond to change 
requests, and make simultaneous updates to multiple parts 
within an assembly. With this design flexibility, you can eli-
minate cumbersome preplanning and avoid feature failures, 
rebuild issues, and time-consuming rework. With synchro-
nous technology you can also work with multi-CAD data 
just like native files, supporting seamless collaboration with 
suppliers and partners.
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Drawings are often the final deliverable for 
your design – and in many cases the only 
representation of your model the shop 
floor sees. Clear, accurate drawings are 
essential to communicating your instruc-
tions. Make sure your layout is clear, 
annotations are in place, and bend tables, 
detail and section views are utilized to 
provide clarity. 

If changes to the model are made after the 
drawing is created, the drawing should be 
updated to ensure that the correct infor-
mation is provided to manufacturing. 
Likewise, if manual annotations are made 
on the drawing, make sure that the model 
is updated to reflect them. This keeps your 
3D model as the single source of truth for 
your design, and makes it easier to re-use 
or recreate it in the future. 

Create flat pattern drawing views. 
Dimensions can be placed to locate bend 
lines and bend up/down labels can appear 
in the bend table and on the flattened 
view. 

Tip 7:  Don’t make drawings an afterthought

Did you know? 
Solid Edge streamlines sheet metal drawing creation, 
including bend tables, with the industry’s most produc-
tive CAD drafting system. All the information available 
in your sheet metal file is available in the draft environ-
ment, including formed and flat geometry. Formed and 
flattened components can be detailed, dimensioned and 
associatively retained so that they automatically update 
when your designs change. 
Bend tables, shaded views, exploded assemblies and 
detail and section views can be quickly created within 
the drawing. Using Microsoft-standard object linking 
and embedding (OLE), drawings, bend tables or indivi-
dual views can be easily re-used in other document 
types, such as Word, Excel and PowerPoint, to illustrate 
manuals, technical specifications, brochures and other 
publications.
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Tip 8:  Take advantage of 2D nesting

2D nesting is the layout of multiple 2D 
shapes that we want to cut from a piece 
of material that provides the most 
efficient yield (quantity) with as little 
waste as possible from that piece of 
material.

In the sheet metal manufacturing 
industry, nesting is referred to as the 
process of laying out and cutting flat 
patterns of many parts from large 
sheets or plates of metal with as little 
waste as possible.

2D nesting gives you the ability to 
reduce tailings, or partial sheets. These 
tailings and partial sheet usage result in 
wasted material.

Did you know? 
Siemens Solid Edge 2D Nesting is a powerful standalone 
module designed to generate optimized layouts for the two-
dimensional cutting of fabrication materials, including sheet 
metal, plastic, wood, fabric and textiles.
With Solid Edge 2D Nesting, you have full control over all the 
nesting settings needed to meet the demands of any cutting 
technology or material. An intuitive user interface makes it 
easy to select part quantities, sheet sizes and part rotation.
Closely integrated with Solid Edge’s world-class portfolio of 
products, 2D Nesting launches from Solid Edge Mechanical 
Design with a single click. Selecting parts to import for nes-
ting is quick and easy. 2D Nesting supports Solid Edge sheet 
metal and part files (PSM and PAR), as well as neutral data 
formats including DXF and DWG, automatically extracting 
flat pattern data.
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In theory, manufacturing from sheet 
metal should be relatively straightfor-
ward – you are simply bending flat 
sheet stock into shapes. But sheet metal 
parts can be deceivingly complex, and 
often require substantial time, energy 
and effort to design and manufacture. 
By improving your design techniques, 
you can increase productivity and get 
your sheet metal designs done accu-
rately, quickly and easily. 

Solid Edge for sheet metal design
Good techniques can help improve 
performance, but they’re only half of 
the equation. When you take the poten-
tial complexity of sheet metal design 
into consideration, it becomes obvious 
that you need a highly specialized set of 
tools if real productivity and quality 
gains are to be realized from design 
through manufacturing. 

Solid Edge provides the industry’s 
best-in-class sheet metal design system, 
with support for the entire design-
through-fabrication process. With 

capabilities to handle complex sheet 
metal design challenges including 
manufacturability, Solid Edge stream-
lines the entire product development 
process, from sheet metal part design 
through flat pattern and drawing 
development.

To learn more about the sheet metal 
design capabilities of Solid Edge, visit: 
https://solidedge.siemens.com/en/
solutions/products/3d-design/
sheet-metal-design/ 

Or, try Solid Edge for yourself: 
https://solidedge.siemens.com/en/
try-now/ 

Summary
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