Scaling in AutoCAD
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  In manual drafting (and printing, and thus everything we ever see on paper) everything is made much smaller so that it will fit on the page.  We intuitively expect that electronic drafting will be the same.

  It isn’t.

  The only rule you need to know is that everything in a CAD drawing is drawn life size.  A coke bottle is drawn 240mm high (assuming that you are working in metric units), and aircraft carrier is drawn say 160,000mm long.  

  When you want to make a paper copy, you typically want to put a title block around it.

If you insert a 24” x 36” title block around the coke bottle, everything will be fine.  If you insert it onto the aircraft carrier it will be too small to notice, so you have to scale it up.  If you make it 200 times as large, it will be 182,880mm long (36” x 200 in millimeters), which will perfectly surround the carrier.

  When you print the two drawings you tell the printer that the paper size you want is 24” x 36”, and to make the drawings fit on the page.  The coke bottle prints out as is.  The aircraft carrier drawing is 200 times too big, so the printer shrinks it to fit on the paper, which is 1/200th of the electronic size (since you had to make the title block 200 times as big) and prints it.

  Since the title block was made 200 times bigger in the file and then printed at 1/200th, the printed title block will be exactly the right size – 24” x 36”.  Everything else in the drawing will be 1/200th the original size: drawing is 1:200 scale.

  If you took the aircraft carrier drawing and inserted it into the coke bottle drawing, the carrier would be exactly the right size compared to the coke bottle since it was drawn life size.  The title block would be much too big.

  Also, any text in the aircraft carrier drawing must be made 200 times bigger, so that when everything is shrunk down 200 times to fit on a sheet of 24” x 36” paper it won’t be too small to see.  Our standard text height is 2.5mm, so on a 1:200 drawing it has to be drawn 500mm high.  So any text in the aircraft carrier drawing is going to be bigger than the coke bottle.

  That is all there is to scaling CAD drawings – real objects are drawn at life size, text and title blocks are drawn bigger depending on the drawing scale.   Usually the most convenient way to decide what scale a drawing needs to be is to draw everything in it, then insert a title block and scale it up to fit around the drawing.  If you have to scale it up to ten times the original size then the drawing will be 10:1, and text must be inserted at ten times the normal height, which will be 25mm.

  Of course drawing scale is based on a title block size.  If you use a 36” x 48” title block (rather than 24” x 36”) and put it around the aircraft carrier and make it 200 times larger, then the printer will scale it down to 1/200th of the original size and it will be a 1:200 drawing.  But if you print it on 24” x 36” paper, then the printer will have to scale it down even more to get it to fit, and so the drawing scale in the title block will be completely wrong for that print.

  It is very easy to make a new print of a drawing using a different size of paper depending on whether you want to put it in a binder, hang it on a wall, or make a handy wallet-sized card.  Unless the drawing is printed on paper which matches the size of the title block, the scale will be wrong.  Anyone who doesn’t understand this and attempts to take dimensions from the drawing based on the stated scale will get figures that make no sense at all.

  The combination of real things and text in a drawing causes problems if you need to change the scale of a drawing.  If you want to change a 1:30 drawing to 1:50 you can scale up the title block by 5/3 and the drawing will print at 1:50.  Unfortunately all the text, which was 75mm high, will have to be changed to 125mm.  The real objects in the drawing will be exactly the same size so the text may have to be rearranged, which can be very time consuming.

