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Sheet metal engineering drawing

Our team always starts a project from scratch rather than running a repeat order based on the current drawing set. Before applying GD&T to sheet metal drawings, remember that sheet metal components are relatively compliant. It can speed up production if you remove all annotations from this view and only include an easily select-able part profile
for CAM programming and quoting. The first step in design for manufacturability is to consider this sequence of manufacturing steps and the design constraints associated with each process. In addition to these views, it can be very helpful to include a 2D flat pattern drawing with reference dimensions. Confirm Compliance with Standards Lastly,
check if the drawing specifies compliance with industry or international standards, like ISO or ASTM. For example, a simple 90 degree bracket with holes in each face will have hole to bend tolerances dictated by the part profile tolerances. You’ll learn how to institute a frictionless drawing review process no matter what stage of product development
you are working through. Adopting a naming convention and version control process will help prevent using outdated files and ensure smooth collaboration between teams.By adopting these practices for file formats and model sharing, you can improve communication, speed up the fabrication process, and ultimately ensure that your precision sheet
metal parts meet the exact specifications with reduced risk of error.Are you ready to work with a precision sheet metal fabrication shop that values your time? Download a free trial Event Thursday, December 12, 2024 Event Wednesday, October 30, 2024 Event Wednesday, March 22, 2023 Event Wednesday, August 10, 2022 Event Event Event Based
out of Ontario, Canada, Kristina has long advocated for the benefits of building online and offline communities throughout the Design & Make industries.We caught up with Kristina during her busy AU2024 schedule to learn more about the vital role that the community plays in the AU experience, the highs and lows of leveraging Al workflows, and so
much more. Remember that bend stops and backgauge fixtures indicate off of the part profile, so this process can have impacts on bend accuracy that stack up significantly. Subsequently, each view provides information about the part from different angles. Additionally, you can correlate each view with each other to get a complete picture in your
head. You may also elect to include a DXF file with the flat pattern only. Share your knowledge, ask questions, and explore popular topics and ideas. 9. 8. If the part is powder coated what hole diameter ranges will be acceptable for final assembly? So, familiarize yourself with these symbols and choose the specific operations required for the sheet
metal fabrication. All bend processes introduce material deformations that must be compensated for in flat pattern construction. Bend allowances should not be an afterthought. Because of this added complexity sheet metal drawings can be particularly tricky to create. DXF files allow for detailed geometric information, such as holes, cuts, and bends,
to be transferred accurately to fabrication machines.STEP (.stp): A standardized format for 3D models that can be used across different CAD platforms. In a worst-case scenario, a sheet metal fabrication shop will make and deliver parts that don't meet your requirements. Manufacturing process mapping Flat pattern process considerations Bending
specific design considerations Default tolerances Manufacturing process mapping Sheet metal parts require a sequence of manufacturing processes to transition from raw stock material to finished part. STEP files contain comprehensive data that allows the shop to understand not only part geometry but also design intent, which is especially
important for complex assemblies or parts with multiple features.IGES (Initial Graphics Exchange Specification): Another 3D file format similar to STEP, IGES is used to transfer detailed surface data between different CAD systems. 4. A variety of different processes are suitable for this process, and you’ll want to be sure you consider the DFM
implications of each. PDF B - size drawing DXF file with boarders, dimensions, and all annotations removed STEP file of 3d geometry Create your own drawing checklist It’s a good practice to build your own manufacturing process specific checklists for your part designs and engineering drawings. Download a free trial Based out of Ontario, Canada,
Kristina has long advocated for the benefits of building online and offline communities throughout the Design & Make industries.We caught up with Kristina during her busy AU2024 schedule to learn more about the vital role that the community plays in the AU experience, the highs and lows of leveraging Al workflows, and so much more. To explore
this lets look at the sheet thickness variation of 12 gage steel. As a designer, you should understand that the K-factor for a particular bend-material combination is a roll-up of unknown error sources. These might include sheet metal welding symbols, bend lines, grain direction, or surface finish symbols. This doesn’t mean you should eschew GD&T
entirely however! You can use tolerances of location, like true position, and material condition modifiers (applying position at maximum material condition for example) to develop cost effective flat pattern designs that maintain design intent in the bent configuration. Just like providing part surface area to anodizing vendors, the 2D flat pattern can
speed up quote turnaround time. They can detect potential issues, such as sharp corners that may cause difficulty in forming or interference between components before the physical production begins.Collaborative Review: 3D models can be reviewed by multiple team members simultaneously, enabling more efficient feedback and reducing the back-
and-forth that can occur with 2D drawings.Simulation and Testing: Some advanced sheet metal fabrication shops use 3D models to perform simulations, such as stress analysis, bend testing, and fit checks. It contains essential information about the drawing, such as: The part name Part number Material specifications Drawing number Scale Nname
designer or company The title block might also include the date of creation or modification and approval signatures. Accelerate your creativity with the 2D and 3D CAD software trusted by millions. Start with the Title Block Look at the bottom or right corner of the drawing for the title block. Review the Bill of Materials (BOM) The BOM lists all the
materials, components, tools, and hardware required for the fabrication. Sheet metal specific drawing items Flat pattern views All drawings need orthographic views to represent 3D geometry generally. Include details such as project or part numbers, revision status, and the date to avoid confusion. It’s incumbent on you to be thorough as far as
cosmetics are concerned. Make sure to include the items covered in this article, plus any specifications or design patterns that are common to your designs. This article will focus on how to prepare accurate and easy to interpret sheet metal drawings so that your parts come out in spec every time. Sectional views provide information on internal
features, like bends or internal cutouts. This thickness variation will impact the springback of the part after bending. Bending specific design considerations Here are a few of the key design considerations for formed and bent components. The complex geometries and intricate details can be easily manipulated and optimized for fabrication using CAD
drawings. Accelerate your creativity with the 2D and 3D CAD software trusted by millions. Let's tackle your next project together. More custom shapes may warrant extra processing or the development of custom tools to manufacture at volume. This is particularly important for stainless steel and some aluminum alloys with large material grain size.
The bottom line is you should talk to your manufacturers about their capability early in your design process in order to save time and money. Don’t go crazy with GD&T We write a lot about GD&T, and sheet metal is an area where I see people go wrong consistently. 6. File Preparation and Manufacturer Collaboration Because sheet metal components
require multiple manufacturing processes, proper file preparation can speed up both the quoting and production processes. We can't speak for all metal fabricators, but we have policies in place at Approved Sheet Metal to prevent that from happening.For example, we created a best practice to ensure revision control. This makes it difficult to predict
initially. How to read a sheet metal 2d drawing Let’s discuss these steps of how to read sheet metal drawings in brief: 1. Like many companies, you may have internal part numbers and names for hardware that differ from standard naming conventions. If you or your manufacturer are installing additional hardware (PEM nuts, rivet nuts, etc...) make
sure you include this on the drawing! Finishing information. Alongside dimensions, you can see tolerance variance in each dimension. Related: The Complete Guide to CNC Files and CAD Formats Reading a sheet metal drawing involves identifying the details of the design of sheet metal parts, such as dimensions, geometry, material specifications,
and any special requirements. Additionally, if we don't see enough information about finishing details, we'll call you to confirm color, texture, and sheen to ensure you're satisfied with the final result.The more information you give us up front, the faster we can fabricate your parts. If you want a starting point for this checklist in pdf, google sheets, or
notion template forms you can check out our free drawing review checklist. Analyze Views and Sections The sheet metal engineering drawing contains multiple views: front, top, side, and sometimes sectional views. Flat pattern process considerations The first step in any sheet metal component is to transform sheet stock into a part profile suitable for
bending. Tolerances are essential for ensuring proper fit and function in assemblies. Note this is written primarily for manual and cnc press brake bent part designs formed from a pre-cut flat pattern. A shop works on many projects simultaneously, and your custom metal fabrication could very well have the same (or similar) name as another one on
the shop floor. However, there are also steps customers can take to expedite their precision sheet metal fabrication projects—one of the easiest is to provide comprehensive drawings.Follow these best practices next time you create a sheet metal fabrication drawing to help your shop turn the project around quickly:1. You need a review process
Despite the best intentions of design engineers and drafters designing sheet metal parts, items will be overlooked. Specifying between matte, textured, smooth, gloss, and semi-gloss will help your shop narrow the options down.What happens if you skip any of these steps? If you are specifying tight tolerances of form (straightness and flatness) or
tolerances of orientation (parallelism, perpendicularity), first ask yourself, is this even necessary? View blog This ensures that your drawing is universally interpret-able (with no extra math) regardless of the actual bend radius as formed. 3. The drawing should have a note that explicitly references this file (for revision control purposes). Basically, it
sets the context for the rest of the drawing and is the starting point for understanding the part specifications. This helps to identify any issues before fabrication, reducing costly mistakes and rework during production.3. Annotations & Model SharingWhile providing 3D models is invaluable, it’s essential to ensure that these files are properly
annotated. List part numbers, not just the part namePart names are great, but it’s helpful to provide part numbers, too. Listing a number in addition to the name helps avoid any confusion.We advise our customers to write the name of the part in the part description section and list actual digits (and/or letters) in the part number section.The
numbering and lettering system you use to label your custom metal fabrications is entirely up to you—there's no right amount of digits or required sequence of numbers and letters, so don’t stress about it too much.2. Use the exact hardware name when possibleYour shop will want to know exactly what hardware you’re requesting for your custom
metal fabrication. In most cases, it helps to run a simple drawing review process or peer check for anything with a modicum of geometric and cosmetic complexity. Think through the bend features and bending order implied by your design and determine roughly if it is feasible with standard tooling. If you write your revisions in both places, you’ll
want to make sure that the information is identical in each space. If you want to put in place a review process that eliminates mistakes, shortens development cycles, and guarantees you’ll design and build better hardware, check out our Ultimate Guide to Drawing Reviews. If you have sheet metal CAD drawing, asses the 3D views of the design. Start
by understanding design for manufacturability (DFM) In this section we will be considering four foundational DFM considerations in order to create great sheet metal drawings. The rest of this section will focus on sheet metal specific drawing considerations and best practices. You don’t want to be in a position where the manufacturer fulfills the
purchase order correctly by ignoring (or missing) the latest revision changes. The first step is to speak with your manufacturers and learn what file formats they prefer for each process. If ordering via a purchase order, you should make note of the filenames on the PO, and update the PO to include proper revision references. The scale helps in
understanding the true dimensions and measurements of the part. If revisions aren't flagged, sheet metal fabrication shops can miss critical requests, costing customers time and money.There are different locations for revision notes on a print: the title block, the revision block, or both. We will touch more on this in the File preparation and
manufacturer collaboration section of this article, but just know that sharing correctly formatted 2D drawing and 3D file output can help facilitate this iterative process, resulting in potentially faster and better parts. Just give us a call and ask—we want to get your project right the first time.Digital File Formats & Model SharingIn the modern era of
precision sheet metal fabrication, clear and accurate communication between the design and fabrication teams is critical to the success of a project. Examine the Drawing Scale Sheet metal drawings are often scaled down to fit on the paper. Sheet stock size and preferred suppliers. Consider a low volume computer enclosure component. Submit a
quote to get started! Share your knowledge, ask questions, and explore popular topics and ideas. View blog Sheet Metal CAD Drawings are digital blueprints containing precise and detailed representations of the final product or structures. A sheet metal fabrication drawing contains t information on such features and special instructions for
fabrication. Share your knowledge, ask questions, and explore popular topics and ideas. You might also be interested in Five Flute drawing review checklist Drawings 101 - The basics of creating high quality engineering drawings **Mastering GD&T: Material modifiers on data reference frames** (coming soon) Last updated on March 13th, 2025 at
10:46 amAt Approved Sheet Metal, we know many of our customers need their parts ASAP, so we’'re always finding ways to speed up the rapid sheet metal fabrication timeline.We’ve successfully implemented many time-saving initiatives in our shop, such as offering same-day shipping for flat laser-cut sheet metal parts. Additionally, thickness could
be expressed in sheet metal gauges. It’s the fastest way to share, review, and improve your engineering designs. If you work with us, we’ll always double-check revision notes and call you with any questions. Default tolerances for sheet metal parts Flat pattern accuracy As we saw in our process map, sheet metal parts leverage different processes for
different part features. Ensure you understand the type of finish required and any specific color codes or standards. Large grain structure and the sheet rolling process can give the material anisotropic strength properties which can cause bends across short grains to fracture as compared to bends across long grains. It is critical to adhere to these
standards to ensure that the part meets quality, safety, and regulatory requirements. 7. Decode Symbols and Notations Symbols and notations indicate specific fabrication processes or requirements. If you're unsure which details are required, we're happy to help. Bend angles Many factors impact the accuracy of sheet metal bends, but perhaps the
largest impact is material variability. It is a best practice to dimension to virtual intersection points and show included bend angles. This article from The Fabricator touches on material bend radius concerns and is definitely worth a read. 2. Be sure to consider both material thickness and thickness variability when selecting bend tolerances. If the
intended flat pattern is waterjet cut and then bent using a CNC press brake, what does that imply in terms of edge to bend accuracy? From engineering drawing reviews to 3D design reviews of complex parts and assemblies, Five Flute is built for modern engineering teams that want to move faster without making mistakes. Sheet metal parts often
require multiple manufacturing processes to produce correctly. At our shop, we’'re focused on getting customers precision sheet metal parts as fast as possible, and supplying the exact manufacturer information for hardware helps us make that happen.3. Provide details for revision controlWhenever you need a revision, whether it's simply a wording
adjustment or a critical geometry change, make a habit of documenting it. We won’t focus on the boilerplate items like title blocks, company information, revision tables etc... If you want a great primer on the basics of engineering drawings check out our Drawings 101 article and the free Five Flute drawing review checklist. Manufacturers often have
powder coating booths on site, so be sure to include your powder coat spec on the drawing as well. Using the right digital file formats and sharing models efficiently can greatly enhance the fabrication process, reduce errors, and expedite production.1. Importance of Standardized File FormatsTo avoid confusion and ensure that all parties are working
with the most accurate design, it’s essential to use industry-standard file formats. Consider also that certain processes favor specific cut geometries which can have large price implications. How will that stack up across all bends in the part? Look for Special Features or Instructions Features like holes, notches, tabs, or embossments are typical in
sheet metal parts. This can help your manufacturer consider how the parts will be laid out and nested on sheet stock and how many profiles they can cut per square foot of sheet. Remember that this can set up tolerance dependencies between features. Include common sheet metal specific information Don’t forget to add these items to your sheet
metal drawings. By computing springback as a function of sheet thickness, you can see the large impact of material thickness variability on bending tolerances. This eliminates potential errors that could arise when interpreting 2D views alone.Design Validation: Sharing a 3D model allows fabricators to check the design for manufacturability. So,
identify the scale of the drawing. Annotations help clarify design intent and provide essential details such as:Dimensions: Specific measurements and tolerances for parts, holes, and bends should be clearly indicated in the model annotations.Material Specifications: Document the material type, grade, thickness, and surface treatment requirements
directly within the CAD model to eliminate ambiguity.Assembly Instructions: If the part is part of a larger assembly, provide assembly constraints and orientation details to ensure proper fitment.File Sharing Platforms: With digital models, it’s important to use secure and efficient file-sharing platforms. On the other hand, laser cutting can cut any 2D
pattern as long as laser kerf width is considered appropriately. But be careful because it can also cause some confusion. Complete, realistic, and properly formatted dimensioning A fully dimensioned sheet metal drawing includes dimensions for all bends, holes, countersinks, flanges, and other formed features (such as hems and curls, ribs, dimples,
etc...). These considerations can only take place after process steps have been clearly thought through. On the other hand, neglecting the scale can lead to misinterpretation of sizes and an inaccurate fabrication of the part. Stock size thickness tolerance can vary with manufacturer! Hardware installation details. 2D CAD drawing of sheet metal part
Furthermore, the integration of CAD in sheet metal fabrication marks a significant advancement in manufacturing technology. As a general best practice, you should include a fully dimensioned 2D PDF drawing and a reference 3D file type (such as STEP). Often, manufacturers iterate bend parameters and flat patterns until each bend falls in spec in
terms of dimensional accuracy and spring back. This means they conform to the components they are assembled with. Interpret Dimensions and Tolerances Dimensions are annotated in lines and arrows, indicating the length, width, height, and other relevant measurements. This means including things like surface preparation, primers, paint or
powder types according to manufacturer designation numbers or other specifications like FS 595C, number of coats, and desired thickness after paint/powdercoat. For example, numbers, descriptions, quantities, and material specifications. It’s compatible with many laser cutting, punching, and CNC machining systems. The most commonly accepted
file formats for sheet metal fabrication include:DXF (Drawing Exchange Format): A widely used 2D vector file format for sheet metal cutting. Manufacturers should know that your flat pattern (at best) should be used for reference geometry, and likely may not result in an accurate final part. Different material stretch behavior (K-factors, bend
allowances & spring back), as well as equipment and forming techniques can impact the relationship between 2D and 3D forms. Surface Finishing Instructions Finishing processes such as painting, plating, or anodizing is often specified in sheet metal drawings. The wikipedia page on bending gives a great primer on this topic. Overall, a sheet metal
CAD drawing streamlines the fabrication workflows and improves overall efficiency. How to make a complete sheet metal drawing Just like any other part drawing, there are some standard items you will need to include on your sheet metal drawings in order to generate easy to interpret 2D drawings that capture your design intent. Five Flute - Next
generation collaboration for hardware product development If you are a design engineer or technical project manager and you want to design better products in less time, consider Five Flute. In the assembled condition, will your tolerances make a meaningful difference to the as build geometry and functionality? The easiest way to minimize
confusion and help your shop source the right hardware is to provide the name of the hardware manufacturer and the number they’ve assigned to the specific component.Cross-referencing hardware numbers provided by customers is possible, but these systems take a little longer to work with. The minimum thickness is 0.0986 inches and the
maximum thickness is 0.1106 inches. If that's not possible, listing the color is a sufficient alternative.If the color itself isn't a crucial requirement, you can simply specify your preferred type of finish. Systems like Cloud-based CAD platforms (e.g., Autodesk Fusion 360, SolidWorks PDM, or Onshape) allow for real-time collaboration and version control,
ensuring all team members have access to the latest model and that design iterations are tracked properly.4. File Naming & Version ControlFor efficient model sharing, always ensure your files are clearly named and versioned. Specialized software like AutoCAD and SolidWorks are used to create these drawings. The BOM is essential when the
component to be fabricated is part of a larger assembly. Meanwhile, detailing this information requires a series of steps, each focusing on different aspects of the drawing. Keep in mind that STL files represent surfaces, not solid bodies, and can lose some data in translation, so they are generally not preferred for high-precision fabrication work.2. The
Role of 3D CAD ModelsProviding 3D CAD models alongside 2D drawings offers multiple advantages. Finishing information is a must on every drawing, but especially sheet metal parts. Here’s why incorporating 3D models can optimize the fabrication process:Increased Precision: A 3D model provides more dimensional accuracy than a 2D drawing,
especially when it comes to complex geometries or assemblies. This can reduce file conversion workload, which is often a source of mistakes (anyone who has received a 1:2 scaled down set of flat patterns will shudder when they read this). Consider the thickness of your material and crosscheck against allowable bend radii for each feature.
Instructions might include details on bending angles, hole patterns, or hardware insertions. 5. Though slightly less common than STEP, it’s still used in some engineering environments for sharing intricate designs.STL (Stereolithography): While typically used in 3D printing, STL files are occasionally shared for rapid prototyping or parts requiring
complex geometries. The exact 2D flat pattern geometry that is necessary to create an accurate formed part may differ significantly from your CAD output. But consistent documentation minimizes back and forth and helps our team expedite your project.4. Include grain direction as neededIf your part requires a #4 stainless finish or a cosmetic finish,
please indicate the grain direction on your print.We default to the industry standard of going left to right across the print, but highlighting the preferred grain direction yourself guarantees that we’re on the same page.5. Provide powder coat instructionsIf you ask a shop to powder coat parts with no indication of the color, finish, or other details, you
may not get exactly what you need. CAD drawings include all necessary specifications, such as dimensions, materials, and manufacturing processes. They support various fabrication processes like sheet metal cutting, bending, and assembling. Understand how grain direction must be aligned relative to bends (you will need to note this on your
drawing). Note, the less specific you are on part finishes, the less likely you are to receive a high quality finish. When possible, include the manufacturer and product number of the powder you’re looking for. As a bonus, the best practices included in this article can help you establish a better working relationship with your manufacturers and reduce
extra workload associated with translating an imperfect drawing into a fabricated component. For example, cnc turret punch press machines have standard tooling that make cutting certain geometries very inexpensive. PDF drawings, immutable CAD/CAM files, and purchase orders need to always stay in sync! Example Drawings and Files For the
sake of completeness and clarity, we've included downloadable example files below that represent a typical set of complete manufacturing output files.
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