
GD&T essentials - including legacy drawing controls.
SWIPE TO READ THE GEOMETRY
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ILLUSTRATIVE PLANAR 3-2-1 LOCATION

A  PRIMARY
3 support contacts

B  SECONDARY
2 side contacts

C  TERTIARY
1 end contact

Locators shown; clamps omitted. Not every datum scheme is 3-2-1.
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POSITION ZONE

Actual axis

Section of a cylindrical zone

Modifiers may change the available tolerance.
Read the complete feature control frame.
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Modifiers may change the available tolerance.
Read the complete feature control frame.
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A A A

Surface-zone sections, oriented to datum A
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DRAWING ERROR / ILLUSTRATIVE EXAMPLE

0.05 IS NOT
AN ANGLE.
Perpendicularity is specified as a length.

INCORRECT CALLOUT CORRECT / DRAWING IN mm

0.05° A 0.05 A

DATUM A

0.05 mm
Two parallel planes,
0.05 mm apart,
perpendicular to A.
Section shown; zone exaggerated.

THE CHECK
Evaluate the whole specified surface in the zone.
An angle reading alone does not establish conformity.

READ THE ZONE. THEN CHOOSE THE MEASUREMENT.
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https://www.keyence.com/ss/products/measure-sys/gd-and-t/type/orientation-tolerance.jsp


STRAIGHTNESS
A surface line fits between
two parallel lines.

Two parallel planes

Surface examples. Axis straightness uses a different zone.
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ROUND IN ONE SECTION.
CYLINDRICAL OVER THE
WHOLE SURFACE?

Two concentric
circles

Axial section:
coaxial cylinders
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PROFILE ZONE / SECTION

Illustrative equal bilateral zone.
The drawing defines its disposition.
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Traverse for total runout

Between-centres inspection is valid only when it
establishes the specified datum axis. Radial example.
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Between-centres inspection must establish the specified
datum axis. Radial example shown.
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Follow the invoked edition. ISO GPS has its own rules.
Change legacy callouts only with engineering approval.
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LEGACY CONCENTRICITY
Median points relative
to a datum axis.

LEGACY SYMMETRY
Median points relative
to a datum centre plane.

THE DRAWING EDITION STILL GOVERNS.
ISO GPS has its own rules.
Change legacy callouts only with engineering approval.
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APPROACH POSITION
Not a measuring contact.

BORE CONTACT / TOP VIEW

Ball touches the wall
Sample around and at multiple heights.

MATEUSZ ZULAWSKI | PRACTICAL MANUFACTURING AI 11 / 12

Mateusz Zulawski Practical Manufacturing AI

DEFINE THE REQUIREMENT
Feature + datum
Zone + sampling

VALIDATE THE METHOD
Uncertainty + calibration
Contact + conditions

MORE DIGITS DO NOT PROVE CONFORMITY.
The method must evaluate the specified characteristic.
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FORM
Straightness Flatness
Circularity Cylindricity

ORIENTATION
Parallelism Perpendicularity
Angularity

LOCATION
Position

PROFILE
Profile of a line Profile of a surface

RUNOUT
Circular runout Total runout

Legacy ASME: concentricity and symmetry.
Always check the drawing standard and edition.

SAVE / SHARE
FOLLOW MATEUSZ ZULAWSKI
PRACTICAL MANUFACTURING AI
Concept guide. Illustrative imagery. Sources: NIST / ASME / KEYENCE.
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Legacy ASME: concentricity / symmetry.
Check the drawing standard and edition.

SAVE THE MAP.
WHICH GD&T SYMBOL CAUSES THE MOST
CONFUSION ON YOUR SHOP FLOOR? COMMENT BELOW.
FOLLOW MATEUSZ ZULAWSKI | PRACTICAL MANUFACTURING AI
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https://tsapps.nist.gov/publication/get_pdf.cfm?pub_id=936463
https://tsapps.nist.gov/publication/get_pdf.cfm?pub_id=936463

