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IMAGINiT Technologies Software Exercise
Determining Internal Volume of an Empty Container
Autodesk Inventor

Determining Internal Volume of an Empty Container
Commonly it is important to obtain the internal volume of a geometric object for measurement of potential filling based on liquids and gases.  While not a straight forward process it is still rather easy and will remain parametric in most cases.
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This exercise will showcase three methods of obtaining this internal volume.  The first is a simple volume calculation, the second is using Assemblies and the Derive command, and the third is using Multi Body tools.  If just the calculated value needs computed then the first method is all that is needed.  For visual representations or other advanced tasks, the second, and third methods are also very important to demonstrate.
Required File: Air-Box.ipt
Calculation Method
	Step
	Action and Instruction
	Result and Screenshots

	1.


	Open Air-Box.ipt
Examine the iProperties of the file and note that the current volume is 563925.455 mm^3
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	2.


	Start the Boundary Patch Command.

Model Tab > Surface Panel > Patch
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	3.


	Zoom into the area of the large circular cutout and threaded holes.  Apply surface Patches here one hole at a time until fully patched.
There should be 5 patches created.
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	4.


	Zoom back out to see the entire model.  Start the Patch command again and this time Patch the complete top rim of edges.  
Tip:  For more complex parts consider using a Shrink-wrapped part from an assembly to hasten these patching steps.  To make a shrink-wrap part it must first be an assembly.
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You will have to pick each edge individually since the edges are not circular this time.

	5.


	Start the Sculpt command.  Sculpt is used to take watertight surface boundaries and join material based on the surfaces or remove it.
Model Tab > Surface Panel > Sculpt
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	6.


	Select the 6 Boundary Patches for the command’s surface requirement.
Tip: It may be easier to select them from the Browser rather than on screen.
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	7.


	Once Sculpted examine the Volume in the iProperties once again.  This time notice the Volume is: 6380519.152 mm^3
Volume of Void = 5816593.697 mm^3
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	8.


	Save As three copies of the file for use in the next two methods.  Do not save the original.
Air-Box-Assem.ipt; Air-Box-MB.ipt; Air-Box-Stitch.ipt
Tip: Consider Suppressing the Sculpt feature to utilize this same file over and over.  However, adding features may require additional Sculpts and Patches.
	[image: image11.png]Work Plane2.

jreey
et

o

@ endotpart






Assembly and Derivation
	Step
	Action and Instruction
	Result and Screenshots

	1.


	Start a new Assembly file using the Metric template.  Save the file as Air-Box-Volume.iam
Place one instance of Air-Box.ipt inside the Assembly.  This will be the grounded base component.  Also place one instance of Air-Box-Assem.ipt and drop it anywhere in the graphics window.  Change the color of the latter for visual purposes.
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	2.


	Right Click on Air-Box-Assem:1 in the Assembly Browser and choose iProperties.

Navigate to the Occurrence Tab and change the X, Y, & Z Offsets to 0.  Click Apply and Close.  The parts are now right on top of each other as they share the same origin information.

Save the Assembly and Close the file.
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	3.


	Start a new Standard Metric part file.  Instantly Finish the initial Sketch if one started for you.
Save the file as Air-Box-Void.ipt
You can also delete the initial sketch as we will not need it.
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	4.


	Start the Derive Command.
Manage Tab > Insert Panel > Derive
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Pick Air-Box-Volume.iam for the source file.
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	5.


	Toggle Air-Box:1 to the Subtraction type. [image: image17.bmp]
This will subtract the original part from the filled part leaving only the void created by filling the Air-Box.

Examine the iProperties and notice the value is slightly off the calculated value done by hand.  This difference of .015 mm^3 is negligible and is due to round off error.
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Multi Body Solids Method
	Step
	Action and Instruction
	Result and Screenshots

	1.


	Open Air-Box-Stitch.ipt.
Start the Copy Object command
Model Tab > Modify Panel > Copy Object
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Choose the existing body in the model.  For Output Selection choose either Composite or Surface.  Click OK.
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	2.


	       Start the Stitch command.

Model Tab > Surface Panel > Stitch
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Choose the existing surface or composite that was created in Step 1.  This now creates a second Solid in the Model to work with.
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	3.


	Suppress the Sculpt that originally created the filled Air Box by right clicking on the feature and selecting Suppress.

You will see an edge appear where the original piece does not have a filled in volume.
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	4.


	Start the Combine command

Model Tab > Modify Panel > Combine
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Select Solid 2 in the Browser (you may need to expand the Solids Bodies folder) as the Base and Solid 1 as the Toolbody.  Choose the Cut operation and select OK.

The remaining geometry is the same volume as the assembly and derivation method.
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	5.


	Conversely, this can also be done a separate way but to the same effect.  While the first of these Multi-body methods could actually have the manageability of only one part it is sometimes accomplished with two.
Open Air-Box-MB.ipt
Start the Derive Command.

Manage Tab > Insert Panel > Derive
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Select the original Air-Box.ipt file to derive into the file.
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	6.


	Start the Combine command

Model Tab > Modify Panel > Combine
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Select Solid 1 in the Browser (you may need to expand the Solids Bodies folder) as the Base and Solid 2 as the Toolbody.  Choose the Cut operation and select OK.

The remaining geometry is the same volume as the Stitch and Combine method.
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In the end there are multiple ways to get a similar result.  These three just showcase the most common.  When assemblies start getting thrown into the mix other techniques such as Shrink-wrap and maybe some additional surface editing are involved.  However these methods here work for a large amount of this type calculation such as internal volume of manifolds, tanks, and other containers of materials where a volumetric computation is needed.
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