Geometric Dimensioning and
Tolerancing - GD&T



GD&T

e The need to tolerance more then size led to
a more precise system
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GD&T

e Allows for setting tolerance limits not just for
size but for shape features as well.

e Dependant on function of part and
relationship to mating parts.

e ASME Y14.5
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GD&T - Example
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GD&T
<

e GD&T described using feature control frame

e Need to understand:
-~ Geometric Characteristics

-~ Modifiers

— Datums




Feature Control Frame
«_«_ 7

Note: Order is important elp me|ale|c
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Geometric Characteristics
aTdT

TYPE OF

TOLERANCE CHARACTERISTIC SYMBOL
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Modifiers
« /0007

e Symbols that help to define characteristics

- Example: MMC — Maximum Material Condition-
condition when most material exists
@.75+.02

MMC @.77

External Feature

A.75%.02

4 MMC @.73

Internal Feature




Com p are MMC to REFS (Regardless of Feature Size)
c.- ]

3.002 | or | — [@.002 (M
.. 1.00+.002
!
Produced Tolerance Tolerance
size RFS MMC
1.002 .002 .002
1.001 .002 .003
1.000 .002 .004
999 .002 .005
.998 .002 .006




Straightness Example

THIS ON THE DRAWING
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Each longitudinal element of the surface must lie
between two parallel lines (0.02 apart) where the
two lines and the nominal axis of the part share a
common plane. The feature must be within the
specified limits of size and the boundary of
perfect form at MMC (16.00).

Mote: Waisting (b) or barreling (c) of the surface,
though within the straightness tolerance, must
not exceed the limits of size of the feature.

MEANS THIS
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THIS ON THE DRAWING

16.00
;251539 (16h11)

[—[?0.04 B

Straightness at MMC } T’

MEANS THIS ACCEPTANCE BOUNDARY

16.04 virtual condition
’ N

=== 7 - - @16.00

Feature Diamater tolarance _
size zone allowed —
1600 0.04
1599 0.05
15.98 0.06
1580 0.14
1389 015
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Datums

e Theoretically perfect points, lines and planes
used for reference.

e Again function of part very important
e Classified as primary, secondary or tertiary.
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Datum Surfaces and Features

e Datum surfaces and features are used as
references to control other features
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(e) Feature size - @ (f) Feature size — @ (g) Feature size - @ (h) Feature control frame
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Coordinate Tolerancing
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Position Tolerancing
S

MMC of hole = .250
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True Position and Perpendicularity
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Referencing datum A means that the center
axis of the hole must be perpendicular to
datum plane A. The axis must intersect
datum plane A inside the tolerance zone

{0107 wide tolerance zone



Using Geometric Dimensioning and
Tolerancing

e Applying GDT principles requires:
— Defining the part’s functions
— Listing the functions by priority
— Defining the datum reference frame
— Control selection
- Calculating tolerances
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