Derived Components
Introduction

The Derived Component[image: image1.bmp] tool, available in the Autodesk Inventor part environment, allows the user to create a new derived part that is based upon an existing Inventor component (i.e., part or assembly). The existing component becomes the base feature for the derived part. Additional features can subsequently be added to this new part. 

A derived part’s base feature is a solid body[image: image2.bmp]. A solid body (sometimes referred to colloquially as a “dumb” solid) is a nonparametric composite solid. A solid body has no model history that can be displayed in a browser; there is no feature breakdown. A part created in one CAD package and subsequently translated so that it can be opened in another CAD program is typically a solid body.

The derived part is associatively linked to the original component. If the original component is modified, these changes will, upon updating, be reflected in the derived part. It is possible to break the link between the two parts.

Parts Derived from another Part
When the original component is a part, the derived part can be mirrored (e.g., to create matching right and left hand parts), as well as scaled. The derived part can also be converted a surface, as opposed to a solid body. In addition to the actual geometry, work features, sketches, and other entities can also be derived from the original. The Derived Component tool is consequently useful in creating part families.
Download Files

Download the zip file Bracket.zip. Create a new folder and extract the contents of the zip file (Bracket.ipt) into the folder. 

Tutorial

The Bracket part is shown in Figure 1. Open this file if you like, although it is not necessary. We will now derive a left-hand version of this part.
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Figure 1
Start a new English unit part file. Click the Return button on the standard toolbar to exit the sketch. In the part browser, right-click on Sketch1, and select Delete.
 Also right-click in the graphics area, and select Isometric View. 

From the part browser, select Derived Component[image: image4.bmp]. In the Open dialog box, find the Bracket part, and select Open. The Derived Part dialog box appears, as shown in Figure 2. The bracket appears in the graphics window.
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Figure 2
Check the Mirror part check box. In the graphics window the resulting right-hand version of the original bracket appears, as shown in Figure 3.

[image: image6.png]



Figure 3
Before clicking the OK button, use the dropdown list and try selecting a different mirror plane (i.e., XZ, YZ). In the graphics window, note how the part changes as this is done. Now change the mirror plane back to XY, and click OK. In the browser, expand the Bracket.ipt[image: image7.bmp] element to reveal the solid body (Derived Body 1[image: image8.bmp]). See Figure 4.
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Figure 4
Use Common View to change the view of the derived part to that shown in Figure 5.
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Figure 5
Right-click on Bracket.ipt in the browser and select Open Base Component from the context menu, as shown in Figure 5 on the left. The original Bracket part opens. To see both the original and the derived part, select Windows > Arrange All from the menu bar.
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Figure 6
With the original Bracket.ipt window active (click in window to activate), turn on the visibility of both Work Plane4 and Sketch9 in the browser. Now activate the derived (Part1) part window, and move the cursor to the browser window. Notice that the symbol in front of the Bracket.ipt element in the browser has changed to a red lightning bolt[image: image13.bmp], indicating that a change has been made to the original file. Select Update [image: image14.bmp] from the standard toolbar to update the derived part. 
Again right-click on the Bracket.ipt element in the browser. This time select Edit Derived Part, as shown in Figure 7.
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Figure 7
The Derived Part dialog box again opens. Expand both the Sketches and the Work Geometry folders. Include[image: image16.bmp] both Sketch9 and Work Plane4, as shown in Figure 8 on the left, then click OK. The work plane and sketch are now available in the derived part.
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Figure 8
With the derived part active, use the Rib[image: image19.bmp] tool to add the rib feature shown in Figure 9.
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Figure 9
Right-click on the Bracket.ipt element in the browser, and select Break Link With Base Part[image: image23.bmp]. Now any changes made to the original part file will not affect the derived part. To demonstrate this, change the diameter of Hole3 on the original part from 0.25 to 0.375. The derived part is unaffected.
While this completes the tutorial on deriving parts from an existing part, you may also want to continue experimenting by trying the following:

1. Change the scale of a derived part, and then use the Measure tool to check the same dimension on both the original and the derived part.

2. Derive a part as a surface (select Body As Work Surface).
3. Add additional features to a derived part.
Parts Derived from an Assembly

When the original component is an assembly, the Derived Component tool creates a derived part whose base feature consists of the fused parts derived from the original. Such a fused assembly can be used, for example, to create a single fused rapid prototype (i.e., 3D print) of the assembly.

Download Files

Download the zip file Backhoe.zip. Create a new folder and extract the contents of the zip file into the folder. 

Tutorial

The Backhoe assembly is shown in Figure 10.
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Figure 10
Start a new English unit part file. Click the Return button on the standard toolbar to exit the sketch. In the part browser, right-click on Sketch1, and select Delete. Also right-click in the graphics area, and select Isometric View. 

From the part browser, select Derived Component[image: image25.bmp]. In the Open dialog box, find the Backhoe assembly, and select Open. The backhoe appears in the graphics window. In the Derived Assembly dialog box (see Figure 11) the parts belonging to the Backhoe assembly are listed. Clicking in succession on a given part cycles its status. Possibilities include: included in[image: image26.bmp], subtracted from[image: image27.bmp], or excluded from[image: image28.bmp] the derived part.
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Figure 11
Having included all assembly parts, Figure 12 shows the derived part. The result is a single part. Unlike the original backhoe assembly, the “parts” are not free to move relative to one another. By saving a copy of this part as a stereolithography (stl) file, a single 3D print of the fused geometry can be made. From the browser it is also possible to suppress individual parts (expand the Backhoe.iam element, right-click on a “part”, and select Suppress). 
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Figure 12
� Inventor part files normally start in sketch mode. When deriving a part however, this initial sketch is not used.
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