MENG 356: Mechanical Design I

Problem sheet 3 (Manual Transmission)

Steps for drawing the shaft with splines cross-section:

1. Draw the two circles with inner and outer diameter

2. Draw construction lines (using lines or polylines command) to indicate the position of each tooth. The angle between each two lines is 60deg. 

[image: image1.wmf]
3. Draw one tooth at one of the construction lines and then copy it to the other lines through the following:

a. Draw a horizontal line with half the thickness of the tooth at the intersection of the construction line with the outer circle.

b. From the end of the drawn line draw another line to intersect downwards with the inner circle. Now a half tooth is drawn.

[image: image2.wmf]
c. Do the same thing for the other side of the tooth to draw the complete tooth. 
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d. Use command “rotate” with copy sw on to rotate each tooth an angle 60deg to the next construction line.
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4. When done with the six teeth, delete the two circles.
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5. Connect each tooth by the next using the command “arc with a center, start, end”.
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6. When done with connecting the teeth, delete the construction lines and build the section to have it as one part
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7. Make two other copies of it using the command “move with copy sw on”

8. Extrude the original along the shaft length to get the complete shape of the shaft.

9. Draw the gears using the command “revolve” for one and the command “extrude” for the other.

10. Use a copy of the drawn shaft with a spline cross-section to cut out (under the command extrude) through the gears to form the inner shape of the gears.
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