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Preface

This book is written for those individuals within the design, drafting, engineering and 
manufacturing fields that desire a practical guide for the interpretation and application 
of geometric dimensioning and tolerancing.  

I have deliberately directed my efforts for technical professionals applying geometric 
dimensioning and tolerancing and attempted to comprehensively cover the concepts 
and applications that are, and will be the most relevant within industry today and the 
future.  The choice of examples are those which represent typical applications and 
may be combined as applicable to create products.  

Much of the text material has been organized so that the topics appear and build the 
necessary knowledge required to proceed to the next subject matter.

Kelly L. Bramble

Copyright 2009, 2010, 2011 All rights reserved. No part of this book may be 
reproduced or transmitted in any form or by any means, electronic or mechanical, 
including photocopying, recording, or any information storage and retrieval system, 
without permission in writing from the publisher.

Revision J
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Introduction

THIRD ANGLE PROJECTION UNLESS OTHERWISE SPECIFIED
DIM ARE IN INCHES

TOL ON ANGLE ± 0º 30 ´
.XX ± .03   .XXX ±.010  .XXXX ±.0001
INTERPRET DRAWING AND TOL PER

ASME Y14.5-2009

Geometric Dimensioning and Tolerancing (GD&T) is an engineering drawing language used 
to communicate the physical requirements of a product object in two or three dimensional 
space. The GD&T standard defines a collection of symbols and specific rules for defining 
specific characteristics, relationships, and feature controls.

The latest standard on the subject of GD&T defined and in practice is the American Society 
of Mechanical Engineers ASME Y14.5 – 2009 Dimensioning and Tolerancing. The GD&T 
standard used internationally is the International Institute Standard (ISO) 1101:2004, 
Technical Drawings - Geometrical Tolerancing and associated standards.

The following are ISO standards that define GD&T requirements:

ISO/129- Technical Drawings General Principles
ISO/406- Technical Drawing Linear and Angular Dimensions
ISO/1101- Technical Drawings  Geometrical Tolerancing
ISO/1660- Technical Drawings Profiles
ISO/2692- Technical Drawings Maximum Material Condition
ISO/2692:1998/DAM 1 Technical Drawings Least Material Condition 
ISO/3040- Technical Drawings Cones 
ISO/5458- Technical Drawings Positional Tolerancing 
ISO/5959- Technical Drawings Datums and Datum Systems
ISO/7083- Technical Drawings Symbols Proportions 
ISO/8015- Technical Drawings Fundamental Tolerance Principle 
ISO/10579- Technical Drawings Non-Rigid Parts 
ISO/10587- Technical Drawings Projected Tolerance Zones 

Declarations:

All illustrations and drawings are depicted and interpreted per Figure 0.1

Figure 0.1
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Basic Dimension, 1.19, 2.4, 2.5, 2.7, 2.8, 7.4, 13.1
Bilateral Tolerance, 8.4, 8.5, 13.1, 
Center Lines, 1.22, 2.5, 
Chamfers, 2.13, 
Chords, 2.11
Circularity, 5.2, 5.16, 5.17, 5.18, 13.1
Circular Runout, 9.2, 9.3, 9.4, 13.7, 14.2
Coaxial Features, 9.2
Composite Positional Tolerancing, 7.42, 7.46
Composite Profile Tolerance, 8.18, 8.20
Concentricity, 7.3, 7.49, 7.51, 7.52
Contoured Datum Feature, 3.30
Controlled Radius, 1.20, 2.24, 14.3
Coordinate Dimension, 2.14, 2.15, 8.5, 13.2, 13.4
Continuous Feature, 2.33
Coplanarity, 13.2, 
Conical Datum, 3.33
Conical Taper, 2.18
Conterbored, 2.12
Counterdrilled, 2.11
Countersunk, 2.11, 2.12
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Critical Feature Drawing (CFD), 12.1
Cylindricity, 6.1, 5.15, 13.2, 14.2
Datum, 3.2
Datum Feature Simulator, 3.9, 3.10, 3.11, 3.12, 3.13
Datum Symbol, 3.5
Datum Target, 4.2
Datum Translation, 3.24, 
Datum, Permanent, 3.3
Datum, Primary, 1.18
Datum, Secondary, 1.18,
Datum reference Frame (DRF), 3.2
Datum, Temporary, 3.3
Datum, Tertiary, 1.18
Degrees of Freedom, 3.2, 3.32, 3.33
Dimension Origin, 2.20
Envelope Principle (Rule #1), 2.28, 2.29, 2.30
Extension Lines, 1.21, 2.14, 2.33, 5.3
Feature Control Frame (FCF), 1.18, 1.20, 2.5, 13.4, 14.2
Feature of Size (FOS), 2.27, 13.4
Fixed Fastener Condition, 11.4, 11.5
Finish, 1.17, 
Flatness, 2.31, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 13.4
Floating fastener Condition, 11.3
Flat Tapers, 2.17
Form Tolerance, 5.1
Free State Condition, 1.22, 
Fundamental Rules Dimensioning, 1.21
Gears, 2.21
Geometric Tolerance, 13.6, Back Cover
Implied 90 Degree Angle, 2.5
Independency, 1.20, 2.31
ISO, 14.2
Knurling, 2.25
Least Material Boundary (LMB), 1.20, 2.27, 7.6, 13.5
Least Material Condition (LMC), 1.18, 1.20, 2.27, 7.6, 13.5
Machining Centers, 2.6
Maximum Material Condition (MMC), 1.18, 1.20, 2.27, 7.6, 13.5
Maximum Material Boundary (MMB), 1.20, 2.27, 7.6, 13.5
Order of Precedence, 3.3, 3.17, 3.18, 3.20, 7.17
Orientation, 1.15, 1.16, 1.17, 2.5, 6.2



16.3

INDEX – Geometric Boundaries II, ASME Y14.5-2009

Parallelism, 1.15, 6.2, 6.5, 6.10, 6.11
Perpendicularity, 1.15, 6.4, 6.6, 6.7,  6.10, 6.1, 6.16
Plus and minus Tolerancing (Limit), 2.2, 2.3, 2.9
Position Tolerancing, 7.2, 13.6
Profile Tolerancing, 8.2, 13.6
Profile of Line, 8.2, 8.14, 8.15, 8.16, 8.17, 
Profile of Surface, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10, 8.11
Projected Tolerance Zone, 6.9, 11.5, 11.8, 
Radius, 1.20, 2.23, 2.24,  
Reference Dimension, 1.20, 1.20, 13.6, 14.3, 
Regardless of Material Boundary (RMB), 2.27, 13.6
Regardless of Material Condition (RFS), 2.27, 13.6
Repetitive Features, 2.16 
Resultant Condition, 6.6, 6.7, 6.8, 7.9, 7.10, 7.11, 7.12, 7.13, 7.35, 13.6
Roundness, see Circularity
Rule #1 – see Envelope Principle
Rule #2, 1.18
Runout, 1.15, 9.2, 9.3
Screw Threads, 2.21, 13.4, 15.4, 15.5
Slotted Holes, 2.11
Statistical Tolerancing, 2.19
Straightness, 5.8, 5.9, 5.10, 5.11, 5.12, 5.13, 5.14
Symmetry, 1.15, 7.3, 7.53, 13.7, 14.2 
Splines, 2.21, 
Spotface, 1.20, 14.3
Square Symbol, 1.20
Tangent Plane, 1.20, 7.6, 13.7, 14.2
Tolerance Analysis Stacks, 11.1
Total Runout, 1.15, 1.16,  9.2, 9.6, 13.8
True Position, 13.7
Virtual Condition, 5.7, 5.13, 5.14, 6.6, 6.7, 6.8, 7.9, 7.10, 7.11, 7.12, 7.13



ENGINEERS EDGE TRAINING 

Engineers Edge, LLC training seminar, workshops, and lectures are available on an in-plant 
basis on geometric dimensioning and tolerancing. Training programs are based on current 
best industry practice and standards. These training programs can be conducted in either the 
customary (inch) system or SI units (metric).

Available classes:

• GD&T Intermediate (Interpretation -Application Combined)
• GD&T Basics (Interpretation)
• GD&T Custom 
• Tolerance Analysis & Stacks
• Design for Manufacturing (DFM)

Other books available:

Engineering Design for Manufacturing
Geometric Boundaries ASME Y14.5M-1994, Imperial – Interpretation and Application
Geometric Boundaries SI – Interpretation and Application ASME Y14.5M-1994
Geometrical Boundaries – ISO1101 (E) – 2004, Interpretation and Application

For detail information – please visit www.engineersedge.com




