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Tolerance

Tolerance is the total amount that a specific dimension is permitted to 
vary. In dimensional metrology, tolerances are applied to both position 
(where) and size (how big) dimensions. Both types of dimensions must g yp
have tolerances for economical manufacture.

Geometric Dimensioning and Tolerancing

GD&T is a means of dimensioning and tolerancing a drawing with 
respect to the actual function or relationship of part features that can 
be most economically produced. The key words here are function and y p y
relationship. This type of dimensioning and tolerancing should be used 
when:

1. Features are critical to the functionality or interchange ability of the part.
2. Datum references are desirable to ensure consistency between design, 

manufacturing, and inspection.
3. Computerization techniques in design and manufacturing are being used or are 

desirable.
4 Standard interpretation or tolerance is not already implied4. Standard interpretation or tolerance is not already implied.
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Benefits of Geometric Dimensioning and Tolerancing
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Definitions

Symbols and Modifiers

The language of geometric tolerancing is a set of symbols. These symbols are divided into 
five types of dimensioning control: form, profile, orientation, location, and runout.

1. Form tolerance  States how far an actual surface or feature is permitted to vary 1. Form tolerance. States how far an actual surface or feature is permitted to vary 
from the desired form implied by the drawing.

2. Profile tolerance. States how far an actual surface or feature is permitted to vary 
from the desired form on the drawing and/or vary relative to a datum.

3. Orientation tolerance. States how far an actual surface or feature is permitted to 
vary relative to a datum.

4. Location tolerance. States how far an actual size feature is permitted to vary from 
the perfect location implied by the drawing as related to a datum or other feature.

5. Runout tolerance. States how far an actual surface or feature is permitted to vary 
from the desired form implied by the drawing during full 360º rotation of the part on 
a datum axis.
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Symbols and Modifiers

Material Conditions
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Rules

Feature Control Frames
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Application of Geometric Tolerancing
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• GD&T is a universal language of symbols used to convey design intent 
from the design stage, through manufacturing, to inspection of the final 
product.

• Machine drawings were conventionally dimensioned by Cartesian 
coordinates vertical and horizontal dimensions  Cartesian coordinates 

Summary

coordinates—vertical and horizontal dimensions. Cartesian coordinates 
prescribe a square tolerance zone. Geometric tolerancing allows a 
diametrical or cylindrical tolerance zone, increasing the size of the 
tolerance zone by approximately 57%.

• Geometric tolerancing provides manufacturing with increased 
tolerancing for mating parts, reducing scrap and lowering manufacturing 
costs.

• While this chapter provides a brief summary of GD&T concepts, the 
ASME Y14.5M-1994 Dimensioning and Tolerancing Standard should be S  4.5 994 e s o g a d o e a c g Sta da d s ou d be 
made available to designers and inspectors for a complete set of 
definitions, fundamental rules, and practices. The standard establishes 
uniform practices for stating and interpreting engineering drawings.

http://www.thayer.dartmouth.edu/mshop/pdf/introdr.pdf
http://www.etinews.com/gdt_glossary.html
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