Design 0100, Weekly Design Guide

Week 5, The Connection Block

[image: image1.wmf]The Connection Block will introduce the student to various sketch entities and Features Including the Circle, Centerline and Mirror about and associated restraints and definitions.  Features include Extrude Boss-Base, Feature Fillet and Extrude Cut.

[image: image2.wmf]Perform the following steps:
Open a new document:

1. Choose “New” then press “OK”
2. [image: image3.wmf]Select “Part” from the “Templates” tab. Save this part (even before you do any work) to your thumb drive in the Week 5 folder and name it “Connection Block”.
3. [image: image4.wmf]To start choose the “Sketch” tab from the “Command Manager”
[image: image5.wmf][image: image6.wmf]
4. Choose the “Center Rectangle” sketch element. 
5. [image: image7.wmf]Choose the “Front Plane” to sketch on.
[image: image8.wmf]
6. [image: image9.wmf]Choose the “Origin” to center the Rectangle.
7. Stretch out the Polygon to a reasonable size. 
a. [image: image10.wmf][image: image11.wmf][image: image12.wmf][image: image13.wmf][image: image14.wmf]Note the restraints now visible on the Rectangle including 2 vertical and 2 horizontal “Sketch Relations” plus two “Mid Point” Sketch Relations on the 2 diagonal lines in the center of the rectangle.  We will restrain the rest of this rectangle so that it cannot move.   SolidWorks identifies these restrained or defined lines by coloring them black.  We will cover more on Sketch Relations as the class progresses.
8. [image: image15.wmf][image: image16.wmf]Choose Smart Dimension from the Sketch Toolbar.
9. [image: image17.wmf][image: image18.wmf]Click on the top or bottom line of the rectangle to apply a distance Smart Dimension as shown. 
10. [image: image19.wmf][image: image20.wmf] Stretch this dimension away from the rectangle, click the left mouse button.  In the dialog box type in 4.5 for 4-½ inches.  Click on the green checkmark.
11. [image: image21.wmf][image: image22.wmf]Click on one of the vertical lines of the rectangle to apply a distance Smart Dimension as shown. 
12. Stretch this dimension away from the rectangle, click the left mouse button.  In the dialog box type in 1.5 for 1-½ inches.  Click on the green checkmark.
a. Notice that the lines of the rectangle are now black meaning that they are fully restrained or defined and cannot be moved.
13. Choose the “Features Tab” and select “Extrude Boss Base”
[image: image23.wmf][image: image24.wmf][image: image25.wmf][image: image26.wmf][image: image27.wmf]

[image: image28.wmf]
14. [image: image29.wmf]Select Mid Plane for the extrude condition (this selection will extrude an equal distance from the “Front Plane” leaving the origin in the center of your model), 1 inch for the distance.                                                       
15. [image: image30.wmf][image: image31.wmf][image: image32.wmf]Before clicking on the checkmark, the solid in the Graphics Area of SolidWorks should look like the following image. click the green checkmark.
16. Edit the material by right clicking on the “Edit Material” line in the Feature Manager Design Tree then scroll down to the Copper selection and left click. Notice that the color of the model changes to reflect the copper selection.

17. [image: image33.wmf][image: image34.wmf]Click on the “Features Tab” and select the “Fillet” feature.
[image: image35.wmf]
[image: image36.wmf]
18. [image: image37.wmf]In the “Properties Manager” fill in 0.25 for the radius of the fillet and click on the radio button “Full Preview”.  Before clicking on the green checkmark go to the next step.
19. [image: image38.wmf][image: image39.wmf]Leave the Properties Manager and click on the following edges shown.  Spin the model around to select the fourth edge on the lower left side.  
20. [image: image40.wmf][image: image41.wmf]With the “Full Preview” selection chosen your model should resemble this following.  Click the green checkmark.
21. [image: image42.wmf][image: image43.wmf] Select the front face of the Connection Block.
22. [image: image44.wmf][image: image45.wmf]Click on the “Sketch” tab in the Command Manager” and select the “Center Circle”.
23. [image: image46.wmf][image: image47.wmf]Draw a circle on the face chosen starting at the projected origin and stretch it out a reasonable distance.  
24. Use a “Smart Dimension” on the circle and enter 0.750 for a diameter dimension of 0.75 inches.  Notice that the circle is black meaning that it too is fully restrained or defined and cannot move.
25. [image: image48.wmf][image: image49.wmf][image: image50.wmf][image: image51.wmf]Go to the “Features Tab” on the “Command Manager” and select “Extrude Cut”.  In the “Properties Manager” choose Through All as a feature condition.  Click the green checkmark.
26. [image: image52.wmf][image: image53.wmf][image: image54.wmf][image: image55.wmf][image: image56.wmf]Click on the front face again so that you can model the 2 remaining circular cuts.  Select the Center Circle sketch entity from the “Sketch Tab” on the “Command Manager”.  Draw a circle in the approximate location shown.  We now are going to draw some sketch entities to apply some geometric relations to center and position these circles properly.
27. [image: image57.wmf][image: image58.wmf]Go to the “Sketch” tab on the “Command Manager” and select the Centerline or the Construction Line as it is also referred to.  It looks like a line of short and long dashes (phantom line). 
28. [image: image59.wmf][image: image60.wmf][image: image61.wmf]Draw a Centerline from the midpoint of the top edge of the Connection Block to the bottom midpoint of the bottom edge.  Also draw a Centerline from the midpoint of the left edge of the Connection Block to the midpoint of the right edge.   Notice that the 2 construction lines are both fully restrained or defined and cannot move.
29. [image: image62.wmf][image: image63.wmf][image: image64.wmf][image: image65.wmf]We will now attach the circle onto the horizontal Centerline, put a Smart Dimension on it of 0.75 and mirror it to the other side. Drag the center point [image: image66.wmf]of the circle, with the left mouse button depressed, to the horizontal center line until the line turns orange.  The orange color means that it has been selected and a “coincident” relation will be established between the line and the center of the circle.  
30. Attach a Smart Dimension on the circle of 0.75 for 3/4 inches.  Notice that the circle is not fully restrained or defined and can still move but in only in one direction along one axis, try it.  We will fully restrain or define it in the next couple of steps.

31. [image: image67.wmf]Go to the “Sketch Tab” on the “Command Manager” and select the Mirror Entities command.
32. [image: image68.wmf][image: image69.wmf][image: image70.wmf]Select the circle for the “Entities to Mirror” and the vertical center line for the “Mirror about” selections.  Click the green checkmark.  This places a circle the same size as the original, on the same axis, the same distance from the centerline chosen for the mirror command.
33. [image: image71.wmf]Attach a smart dimension between the two circles by selecting the edges of the circles (not the centers).  Put in the value of 2.5 for 2.50 inches.  Notice that the 2 circles are now fully defined and cannot move.

34. [image: image72.wmf]Go to the “Features Tab” on the Command Manager” and select the “Extrude Cut”, select Through All and check the green checkmark.  
35. [image: image73.wmf][image: image74.wmf][image: image75.wmf][image: image76.wmf] Save your model using the “Save As” command in the File Pull Down Menu.  Fill in “CONNECTION BLOCK” in the  Description: text section.  Use capitals. This description will be used when we insert the model in a drawing format. 
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