
Target Audience:

This course is for anyone who docu-
ments or interprets mechanical engi-
neering drawings or computer models.
This includes:

Program Topics:

What is Geometric
Dimensioning and
Tolerancing
(GD&T)?

GD&T is a language for
communicating me-
chanical engineering
design
specifications and is
based on the American
National Standard,

ASME Y14.5M-1994, Dimensioning
and Tolerancing. This standard defines
the vocabulary and provides the rules
for conveying both the nominal di-
mensions (ideal geometry), and the
tolerance controls for a part. This
vocabulary includes symbols, defini-
tions, mathematical formulae, and
application rules.

Materials:

Each participant will receive a:
hard copy of the presentation
reprint of the GD&T chapter from the
Dimensioning and Tolerancing Handbook
(McGraw-Hill)
set of quizzes.
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Three-day Public Seminar
Geometric Dimensioning and Tolerancing

Form tolerances
Datuming
Orientation
tolerances
Position tolerance
Runout tolerances
Profile tolerances
Symmetry
tolerances

Introducing
geometric
dimensioning
and tolerancing
Symbols and
feature control
frames
Fundamental
rules
Features of  size

Mechanical
design engineers
Drafting
designers
Inspectors
Machinists

Manufacturing
engineers
Producibility
engineers
Quality engineers
Gage designers

Why GD&T?

GD&T saves the time and costs associated with poor design documentation.  This
includes: time wasted trying to interpret drawings; reworking manufactured parts;
taking meaningless inspection data; failing to check critical part feature relationships;
throwing away "good" parts; sorting, shimming, and filing of parts in assembly;
assemblies failing to operate; meetings to correct problems; customer complaints; and
loss of  market share.

Dates and Locations

See www.mechsigma.com/training.asp for the latest schedule.



GD&T Course Outline (3-day)
Module 1: Introduction and
Terms

What is GD&T?
How do we reference it?
Why do we use GD&T?
How does GD&T work?
Reference dimensions
Tolerances
Basic dimensions
Methods to identify basic
dimensions
Feature

Module 2: Symbols

Why do we use symbols?
Radius tolerances
Controlled radius
Dimension origin symbol
Geometric controls
Repetitive features
Feature control frame
placement
Screw threads

Module 3: Fundamental Rules

Application of tolerances
Fundamental rules
Tolerance rules
Interpretation of limits
Metric limits and fits

Module 4: Features of  Size

Feature of  Size
Material condition

Maximum material
condition
Least material condition
Regardless of feature size

Modifier symbol application
Functional gages
When do we use material
condition modifiers?
Virtual condition

MMC virtual condition
LMC virtual condition

Module 5: Form Tolerances

Form Tolerances
Rule 1: Perfect form at MMC
Nullifying rule 1
Exceptions to rule 1
Straightness tolerance for line
elements

Straightness tolerance for cylinders
Applied RFS
Applied at MMC
Applied at LMC

Flatness tolerance for a single
planar feature
Circularity tolerance
Cylindricity tolerance
Application over a limited length
or area
Application on a unit basis
When do we use form tolerances?

Module 6: Datuming

What is a datum?
Datum feature
Datum feature symbol application
True geometric counterpart (TGC)
Datum reference frame (DRF) and
three mutually-perpendicular
planes
Degrees of Freedom
Feature of  size referenced as a
primary datum

At RFS
At MMC

Feature of  size referenced as a
secondary datum

At RFS
At MMC

Datum reference frame (DRF)
displacement
Simultaneous requirements
Separate requirements
Datum targets

Symbol
Identification
Application

Module 7: Orientation Tolerances

How to apply it
Tolerance zones

Parallelism
Perpendicularity

    Zero tolerance at MMC
    Converting a zero

       tolerance at MMC
Angularity

Applied to a planar feature
Applied to a cylindrical or width
feature
Applied to line elements
Angular tolerance zones
Application of orientation
tolerances

Module 8: Position Tolerance

Plus/Minus tolerancing
How does position tolerancing
work?
Minimum tolerance between
features
How to apply it?
Methods for establishing true
positions
Width type features
Establishing true positions for
angled features
Virtual condition boundary for
location
Bi-directional position tolerancing
Spherical tolerance zone
Fixed fasteners
Floating fasteners
Zero tolerance at MMC
Composite position

PLTZF virtual
condition boundaries
FRTZF virtual
condition boundaries
Simultaneous requirements

Projected tolerance zone

Module 9: Runout Tolerances

Runout Tolerance
Datums for runout tolerance

Single diameter
Coaxial features
Diameter and face features

Circular runout
Total runout
When do we use runout
tolerances?

Module 10: Profile Tolerances

Profile of a surface
Profile tolerance zone
Profile to control size and form
Profile to control size, form and
orientation
Profile to control size, form,
orientation and location
Profile to control coplanarity
Profile of a line

Module 11: Symmetry Tolerances

Concentricity
Comparison of coaxial controls
Symmetry


