Hatch Opening
Introduction

In this tutorial an extruded surface will be used to split a lofted surface into two distinct surfaces; one surface representing a submarine hull, the other representing a hatch cover in the hull. Both surfaces will be saved as separate files, and thickened into solid parts. Both parts are then brought into an assembly and properly constrained. One of the constraints will then be driven to simulate the opening and closing of the hatch.

Files

Place the file subhull.ipt (included on the boat.zip file) in a separate folder. The HatchConstraints.avi file (also included on the boat.zip file) is also included as part of the tutorial.
Tutorial

Open the file subhull.ipt. Create a lofted surface passing through Sketch1, Sketch2, and Sketch3, as shown in Figure 1. Note that before selecting the section sketches, it will first be necessary to change the Output to surface. Click to add in the Sections area, and then select each sketch twice.
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Figure 1
Next extrude Sketch4 to the lofted surface, as shown in Figure 2. The Output is set to Surface and the Extents are To Next. With the Profile button selected, choose the oval profile; with the Terminator button selected, choose the lofted surface.
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Figure 2
Next use the Split tool. First select the extruded surface; then select the lofted surface. See Figure 3.
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Figure 3
Save a copy of the file (File > Save Copy As… from the menu bar) as Hatch, as shown in Figure 4.
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Figure 4
Note that the Subhull.ipt file is still open. Use the Delete Face tool to remove the inner surface shown in Figure 5. NOTE: Surfaces can only be trimmed (using Split and Delete Face) in Inventor Release 7.
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Figure 5
After turning off the visibility of the extruded surface, use the Thicken/Offset tool to convert the part to a solid, as shown in Figure 6. Note that the thickness is ½”, where it was necessary to type in “0.5 in”, since the document units are set to feet, not inches.
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Figure 6
After turning off the visibility of the lofted surface, and changing the material to Metal-Steel (Polished), the part should appear as shown in Figure 7. Save and close the file.
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Figure 7
Open the previously saved Hatch file. Use the Delete Face tool to delete the outer hull surface, as shown in Figure 8.
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Figure 8
After turning off the visibility of the extruded surface, use the Thicken/Offset tool, as shown in Figure 9.
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Figure 9
Turn off the visibility of the extruded surface, and change the material color to Blue (Clear/Polished). See Figure 10. Save and close the file.
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Figure 10
Open a new English unit assembly file. Use the Place Component tool to place the Subhull part as the base part. Use the Place Component tool to add the Hatch part to the assembly. Turn on the Degrees of Freedom symbol (View > Degrees of Freedom from the menu bar). 

The hatch must now be constrained to the hull. This will be done using an angle constraint, a mate (point-point) constraint, and another angle constraint. An accompanying movie, HatchConstraints.avi
, shows the creation of the assembly constraints, as well as using the second angle constraint as a drive constraint to simulate the opening and closing of the hatch cover. Open the HatchConstraints.avi file outside of this document, either by double-clicking on the icon, or opening a media player, and navigating to the file.
To summarize the assembly constraint process, turn on the visibility of the XZ Plane and the Z axis for both parts. Create an angle constraint (0 degrees) between the Z axes of the two parts (2 DOF’s are removed). Next add a mate (point-point constraint) between an outer corner point of the hatch opening on the subhull part, and the corresponding point on the hatch part (3 DOF’s are removed). Add an angle constraint (0 degrees) between the XZ Planes of the two parts. The hatch part should now be fully constrained.
Using the last angle constraint as a drive constraint, simulate the opening and closing of the hatch. This concludes the tutorial.
� In order for the avi file to work properly, the video codec TSCC.exe, available from � HYPERLINK "http://www.techsmith.com" ��www.techsmith.com�, must be installed.
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