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 TECHNICAL DRAWING: ORTHOGRAPHIC PROJECTION (Views of an object)


An object can  be drawn in three dimensions (perspective) or we can draw its views. 

Views: representations of  the front, top and side views of an object.


To review these concepts you can do the following exercises:


-Front views test: http://www.tecno12-18.com/eng/mud/fronttest/fronttest.asp?link=&lengua=

-Top views test: http://www.tecno12-18.com/eng/mud/plantest/plantest.asp

-Side views testl: http://www.tecno12-18.com/eng/mud/sidetest/sidetest.asp

- Views, exercise 1: http://www.tecno12-18.com/eng/mud/view1/view1.asp

- Views, exercise 2: http://www.tecno12-18.com/eng/mud/view2/view2.asp

- Views, exercise 3: http://www.tecno12-18.com/eng/mud/view3/view3.asp

- Views, exercise 4: http://www.tecno12-18.com/eng/mud/view4/view4.asp
-E 1: Draw with QCad the views of the following pieces. 

Consider the measurements of the squares to be:


- Piece 1: 1 metre.


- Piece 2: 36'27 metres.


- Piece 3: 0'34 millimetres.


- Piece 4: 0'02 millimetres.

Use the adequate scale in each case and specify it in the title block 
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Piece 1
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Piece 2
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Piece 3
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Piece 4


How to calculate the scale of piece 1. Reduction Scale
1.- We decide the vertical margins we are going to leave in the first quadrant. For example 15mm.
2.- Draw two vertical auxiliary lines at 15 mm from the sides of the quadrant. The horizontal distance between these two lines will be the width of our drawing. For example 60 mm.

3.- Scale = Measurements in drawing / measurements in actual size.

The width of the front view is 5 squares. As each square represents 1 metre, the width of the piece is 5 metres, or 5.000 mm.

Scale=  60 mm / 5.000 mm. = 0.012

This is a reduction scale and we want to put it in the format:   1 : x

1 / x = 0.012    //  x = 1 / 0.012= 83.33

Our scale is 1 : 83.33 . 

That means that all the measurements in life size will have to be divided by 83.33 to transfer them to the drawing.

How to draw the views of piece 3. Enlargement Scale
1.- We decide the margins we are going to leave between the drawing and the lines that delimit the first quadrant. In this case we have decided to leave a margin of 15 mm. Then we measure the width that our piece will have in the drawing. In this case 60 mm.
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2.- Now we have to determine our scale. 

 Scale =  Dimension in drawing / Dimension in real life.

Width in drawing = 60 mm

Width in life size = 5 squares x 0.34 mm = 1.7 mm.  

Scale = 60 / 1.7 = 35.29  

It is an enlargement scale, so its format will be: 

xxx : 1 

Our Scale = 35.29 : 1

That means that all the measurements of the model will have to be multiplied by 35.29 to know the measurement they will have in the drawing.

3.- The height of the piece is:  6 squares x 0.34 = 2.04 mm.

In the drawing this height will be 35.29 times bigger.

Height in drawing = 2.04 x 35.29 = 71.99 mm

4.- Next we measure the height of the quadrant: 
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5.- Then we have to calculate the distance at which we have to draw the upper and lower limits of our piece.

118.5 – 71.99 = 46.51 mm

That is vertical blank space we will have in the quadrant. It is necessary to divide it by two to draw the piece in the centre.

46.51 / 2 = 23.255 mm
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6.- Now we are going to draw the vertical lines that are seen from the front. There are two and they are separated one square from the sides: 1 square x 0.34 mm = 0.34 mm
We have to enlarge that measurement to translate it to the drawing using the scale: 35.29 : 1 
0.34 x 35.29 = 12 mm. 

We draw two parallel lines to the sides of the piece at this distance.
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7.- It is necessary now to draw the horizontal lines that can be seen from the front. There are two:
- The first is one square from the bottom line: 0.34 mm from it in life size and 12 mm in the drawing, as in the previous lines.
- The second is 3 squares from the bottom line: 3 x 0.34 = 1.02 mm in life size.

     Applying the scale to this measurement: 1.02 x 35.29 = 36 mm
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8.- The front view can be drawn following the auxiliary lines: 
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Hiding the auxiliary lines we can see clearly the front view of the piece: 
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9.- We are going to draw the side view in the second quadrant. 

The height of the piece is the same regardless of the position we look at it. So, the lines we used to draw the horizontal lines in the front view can be used as the auxiliary horizontal lines in the side view.
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10.- It is necessary now to centre the side view in the second quadrant. We follow the same procedure as in the first quadrant.

-  Width in life size = 5 squares x 0.34 mm = 1.7 mm.  1.7 x 35.29 = 60 mm in drawing.

- We measure the horizontal space we have to draw in the second quadrant:
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and take away the with of the piece: 90 mm – 60 mm = 30 mm. That is the horizontal blank space that will remain in the quadrant after drawing the side of our piece. We distribute that space between the two sides of the drawing dividing it by two:  30 / 2 = 15 mm and draw two vertical lines at this distance from the sides: 
[image: image10.png]



Now we have to draw the vertical lines that correspond to the lines we see from the side. 
- One auxiliary line one square from the left side: 12 mm in the drawing as we know from previous calculations.
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- The auxiliary lines that delimit the ends of two oblique lines: One beginning one square from the left side (that coincides with the one we have just drawn) and finishing one square from the right side, 12 mm in the drawing. The second beginning three squares from the left side, 36 mm in the drawing. 
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We can now draw the side view of the object following the auxiliary lines
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Hiding the auxiliary lines:
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11.- It is necessary to cut and delete the vertical auxiliary lines that cross the third quadrant: 
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Now the third quadrant is empty:
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12.- To draw the top view in the fourth quadrant we have to transfer the measurements of the vertical lines we see in the side view (second quadrant) to it, because these measurements are the same seen from the side as from the top. With centre in the intersection of the lines that delimit the quadrants we use the compass to do it. We draw it in a new layer that we can call “Visible auxiliary”. In this layer we will draw with dots.
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From the intersection of these lines with the vertical line that delimits the fourth quadrant we draw horizontal parallel lines. The parallel lines will cross the third and fourth quadrants. We cut them and delete the part that is in the third quadrant.
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13.- Following the auxiliary lines we draw the top view.
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Hiding the auxiliary lines:
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13.- Finally in the “Visible auxiliary” layer we have to draw the lines that show how we have used the auxiliary lines to represent the views.
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