Dimensioning is about communicating shape and size in a clear and accurate fashion.

#1 Rule for dimensioning:  Provide the dimensions which most clearly and accurately show the size and location of a feature. 

Being able to dimension well requires you to develop three different abilities:

1)  Learn the technique of dimensioning.  Understand the different line types and techniques used to show dimensions.

 2)  Learn the placement of dimensions.  Can you pick the most logical and practical place to put dimensions with respect to an object?
3)  Learn the choice of dimensions.  Which dimensions should you show and which ones should you not show?
Part A:  Technique of Dimensioning:
Terms used in Dimensioning:

Dimension:  the numerical value that defines the size, shape, location, surface texture, or geometric characteristic of a feature.

Dimension line:  A thin, solid line ending with arrowheads that shows the extent and direction of a dimension.  

Extension Line:  A thin, solid line perpendicular to a dimension line, indicating the feature to which a dimension is associated.

A gap is left between the end of the extension line and the associated feature.

Center Line:  A long, thin line shown with alternating short and long dashes that indicates an axis of symmetry or a path of motion.  It may also be used in the same fashion as an extension line for dimensioning purposes.

Leader Line:  A thin, solid line used to indicate the feature with which a dimension, note, or symbol is associated.  Leaders terminate with an arrow (for features in edge view) or a dot (for features appearing as a surface) on the drawing side and a horizontal shoulder at mid-letter height on the other.  

Notes:  Additional comments used to describe features of the body.  Notes may be attached to a feature by use of leader or may be placed anywhere without a leader to provide a general comment regarding multiple or all features on the body.
Coordinate Dimensioning:  A system of dimensioning where the location of features is referred to the same reference point or surface. 

Datum:  A theoretically exact point, line, or plane often used as reference for tabular dimensioning.  
Reference dimension:  A redundant dimension provided for information only, not to be used for fabrication of the part.  It is shown enclosed in parenthesis (  ) or followed by the word REF.

Contour Principle:  The concept of dimensioning a feature in the view where it is most clearly shown (preferably in true size/true shape if possible).
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Example 1:
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Can you identify the reference dimension? _(3.0)     
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Example 2: 
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Note:  Arcs are dimensioned using __radius____

           Circles are dimensioned using ___diameter__
           Two methods to dimension angles

               a)  Two length
               b)  One length and one angle
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How many other dimensions are missing from the example?  
Identify them.

Some common dimensioning symbols (often used in notes):
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Examples with Dimensioning Symbols 
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Part B: Placement of Dimensions:
Given an object like this, where do you place the dimensions?
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Try a cylindrical body with a hole.  Make up appropriate sizes.
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Correct Examples:
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Part C:  Choice of Dimensions:

Just because you know how to place dimensions doesn't mean you always use every possible dimension you can. 

You typically only want to give the minimum number of dimensions that can completely define the object.
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Note of  Caution:  While the following examples show good choices for placing dimensions, some of the actual notes are given using an outdated  ANSI standard.
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Note Examples: (Again with some outdated notes in these examples)
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Dimensioning Tapers, Chamfer, Arcs, Keyways, Knurls, Grooves and Marks

[image: image5.jpg]TAPER 0.125:1 ON DIA TAPER 0.125:1 ON DIA
FIT TO GAGE FIT TO GAGE

NO. 4 AMER NATL
STD TAPER

— 30.5 *0.1

25.4
+0.

METRIC

(b) VETRIC (c)

Fig. 13.45 Dimensioning Tapers.

553 METRIC R6
= -
(@)

3 Xg; CHAMFER
R28.5 R3
g/” 4;58
b
© (0) ()
Fig. 13.46 Dimensioning Chamfers.

()

Fig. 13.19 Dimensioning Arcs

METRIC

:.'8:% DIA ¥808 AMER STD o FOR STOCK KEYS
WOODRUFF KEYSEAT

H
Fig. 13.48 Dimensioning Keyways.
PITCH 0.8 RAISED PITCH 0.8 PITCH 0.8 STRAIGHT KNURL
DIAMOND KNURL STRAIGHT KNURL @ 20 MIN AFTER KNURLING
B f
glo.7 —EEetiad g197 g19.7
i sERNeRss
ST TSRS
METRIC *’l 2.5 (c) [MeTRIC
66.6
1 \/

B} METRIC

Fig. 13.35 Dimensions to Finished Surfaces.

Dimensioning grooves





Principles of Good Dimensioning:

( taken from Fundamentals of Graphics Communication by Bertoline and Wiebe.)
The overriding principle of dimension is clarity.

1.  Each feature of an object is dimensioned once and only once.

2.  Dimensions should be selected to suit the function of the object.

3.  Dimensions should be placed in the most descriptive view of the feature being dimensioned.

4.  Dimensions should specify only the size of a feature.  The manufacturing method should only be specified if it is a mandatory design requirement.

5.  Angles shown on drawing as right angles are assumed to be 90 degrees unless otherwise specified, and they need not be dimensioned.

6.  Dimensions should be located outside the boundaries of the object whenever possible.

7.  Dimension lines should be aligned and grouped where possible to promote clarity and uniform appearance.

8.  Crossed dimension lines should be avoided whenever possible.  When dimension lines must cross, they should be unbroken.

9.  The space between the first dimension line and the object should be at least 3/8 inch (10 mm).  The space between dimension lines should be at least ¼ inch (6 mm).

10.  There should be a visible gap between the object and the origin of an extension line.

11. Extension lines should extend 1/8 inch (3 mm) beyond the last dimension line.

12.  Extension lines should be broken if they cross or are close to arrowheads.
13.  Leader lines used to dimension circles or arcs should be radial.

14.  Dimensions should be oriented to be read from the bottom of the drawing.

15.  Diameters are dimensioned with a numerical value preceded by the diameter symbol.

16.  Concentric circles should be dimensioned in longitudinal views whenever possible.

17.  Radii are dimensioned with a numerical value preceded by the radius symbol.

18.  When a dimension is given to the center of an arc or radius, a small cross is shown at the center.

19.  The depth of a blind hole may be specified in a note.  The depth is measured from the surface of the object to the deepest point where the hole still measures a full diameter in width.

20.  Counterbored, spotfaced, or countersunk holes should be specified in a note.

The rules I consider the most important:

Place dimensions where the feature shows its shape clearly and in true size if possible.

Do not cross a dimension line with another dimension line or extension line.

Extension lines do not touch the feature of the drawing they refer to. 

Place dimensions off of or to the side of a drawing's views.

Avoid redundant dimensions.

Try to group dimensions together to make them easy to read.

Use a meaningful number of decimal places.

Holes should be dimensioned using the diameter and shown with a leader in a view where the hole is in its edge view.

Arcs should be dimensioned using the radius and a leader.

Part D:  Practice:  Another Example

What dimensions should you use and where will you place them?


(Note:  use a B-size Block)


xtra Example 8.1

What dimensions should you use and where will you place them?

Sketch out your choice below.

What dimensions will you use and where will you place them?


Dimensions in Solid Works: 

Dimensions are added to drawings by

using the Dimensioning Tools and 

manually adding the dimensions or 

notes one at a time.

SolidWorks can also automatically

dimension drawings for you using the

Model Items tool.


As a rule.…

SolidWorks does not add the correct choice or position of dimensions.

If you automatically add the dimensions, you will then need to go back and manually adjust, move, or delete some dimensions.

The drawing to the right shows how SolidWorks automatically applied the dimension to this drawing.
Can you identify what is incorrect about this choice of dimensions?
By manually adding the dimensions, you can place both the extension lines and the position of the text.
Additionally you will have the option to change the text of the dimension in the Dimension control box to the left of the screen.

Notice how symbols for diameter or degree are readily available for inclusion to the text.

\


Classwork for Week 9: 

ClassWork 9.1:  Manually draw in the best choice of dimensions to completely specify the shape and size of the parts below.

Part A: 
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Part B:


Classwork 9.2:  Use Solid Works to create a dimensioned drawing of the part you created as HW 2.1.  Put this on a C-size title block and fill in the title block information.
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ClassWork 9.3  The dimensions on the drawing below are numerically correct, but have deliberately been poorly chosen or placed.
You are to create a solid model of this part in Solid Works and then create a drawing of the part.  Your drawing should use better choice and location of the dimensions than the one shown below.


CW7.3
Homework 9.1  
Complete the tutorial Drawing Two: Side Cover starting on page 125 in your Beginner's Guide to Solid Works 2008.

Homework 9.2  Complete the tutorial Drawing Three:  The Top Cover starting on page 133 in your Beginner's Guide To Solid Works 2008.
Homework 9.3  Create a Solid Works model of the part shown below.  Then create a dimensioned drawing of the part.  Include a completed B-size title block. The drawing should include front, top, and right side views of the model.  Also make an isometric which will be shown at half-size. Add center lines and hidden lines on the three principle views. Suppress tangencies in all views.  Fully dimension the drawing in inches showing 3 decimal places using standard ANSI dimensions.
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