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NIST MBE PMI Validation and Conformance Testing
Program Objectives

Develop test cases, NIST
test models and Mational Institute of
Stondards and Technology

software algorithms sufficient to

measure conformance of CAD systems to

American Society of Mechanical Engineers (ASME)
standards for Product and Manufacturing Information
(PMI).

ASME Y14.5 Dimensioning and Tolerancing
ASME Y14.41 Digital Product Data Definition Practices

Web site: http://go.usa.gov/imGVm
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Example Fully-toleranced Test Case (FTC) and

Test Models

Test Case

DIMENSTONS DEFINED ON THE DRAVING TARKE
PRECEDENCE OVER DIMENSIONAL DATA
DEFINED BY THE MODEL. OBTAIN ALL OTHER
DIMENSIONAL DATA FROM THE MODEL. THE
MODEL REPRESENTS BASIC DIMENSIONAL DATA (Qﬁ
UNLESS OTHERWISE SPECIFIED. -&)“)

w

APPLICABLE STANDARDS
ASME Y14.41-2003 APPLIES TO DATASET

ASME Y14 5M-1994 APPLIES TO DIMENSIONING
AND TOLERANCING

3| .05/ A|B|C| APPLIES TO ALL

UNTOLERANCED SURFACES

-

5 UNITS: INCHES

TS

NOTES (UNL THERW SE SPE

Nt SolidVWorks 2015 Model

2 DIRECTLY-TOLERANCED DIMEN
DIMENSIONS DEFINED ON THE

CATIA V5 R24 Model

NOTES {UNLESS OTHERWISE SPECIFIED):

1. CAD MODEL REV. __ IS REQUIRED
TO COMPLETE PRODUCT DEFINITION.

RIRECTLY-TOLERANCED DIMENSIONS AND BASIC
ENSIONS DEFINED ON THE DRAWING TAKE
CEDENGE OVER DIMENSIONAL DATA

DEFINED BY THE MODEL. OBTAIN ALL OTHER

DIMENSIONAL DATA FROM THE MODEL. THE

MODEL REPRESENTS BASIC DIMENSIONAL DATA

UNLESS OTHERWISE SPECIFIED.

3. APPLICABLE STANDARDS:
ASME Y14.41-2003 APPLIES TO DATASET.
ASME Y14 6-1994 APPLIES TO DIMENSIONIN

OTHERWISE SPEC]

PRECEDENCE OVER DIMENSIONAL DATA
DEFINED BY THE MODEL. OBTAIN ALL OTHER
DIMENSIONAL DATA FROM THE MODEL. THE o
MODEL REPRESENTS BASIC DIMENSIONAL DATA
UNLESS GOTHERWISE SPECIFIED

3 APPLICABLE STANDARDS:
ASME Y14 41-2003 APPLIES TO DATASET

ASME Y14 6M-1884 APPLIES TO DIMENSIONING
AND TOLERANCING

APPLIES TO ALL
UNTOLERANCED SURFACES.

5 UNITS: INCHES

IS

| ERANCED DIMENSIONS AND BASIC
EFINED ON THE DRAVNG TAKE
OVER DIMENSIONAL DATA

HE MCODEL. OBTAIN ALL OTHER
DATA FROM THE MODEL. THE
FSENTS BASIC DIMENSIONAL DATA
RWSE SPECIFIED

TANDARDS:

003 APPLIES TO DATASET.

1994 APPLIES TO DIMENSIONING
CING

APPLIES TO ALL
ED SURFACES
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Conformance Testing Terminology

PMI element: An annotation, coordinate system,
supplemental geometry entity, or saved view

Presentation: What the human user sees
(Visual consumption)
Representation: What the downstream software receives

(Automated consumption)

Verification: How well each PMI element is modeled
(CAD system capability)

Validation: How well each PMI element is translated
(Translator capability)

5 | NIST MBE PMI FTC Model Verification Results



Fully-toleranced vs. Combined Test Cases

@ Combined Test Case (CTC)

Combination of representative PMI constructs
Not intended to be realistic

@ Fully-toleranced Test Case (FTC)

All geometric features are fully-toleranced in the context of the GD&T

Each tolerancing feature is adequately controlled and constrained by
tolerances that comply with the applicable dimensioning, tolerancing,
and modeling standards

Includes as many annotation types and constructs as needed to fully
control and constrain each geometric feature relative to one or more
datum reference frames

Accounts for the constraint requirements on the form, size, orientation,
and location of features and hierarchical interrelationships between
their tolerance zones and datum reference frames

Not intended to be functional
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Verification Testing Methodology

@ The representation and presentation of each PMI element is
compared to the test case specification

@ Any differences, which cannot be resolved with an alternate
modeling technique, are categorized as a:
— Representation Limitation
— Presentation Limitation
— Style Difference (representation and presentation are correct but

different between systems)

@ Each limitation/difference is grouped by characteristic and
type

@ An example of each characteristic-type combination is
documented in this presentation

@ The following slide indexes (underlined) these examples
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Verification Characteristics (and index to examples)

Representation Limitation

¢ ¢ ¢ ¢ © ¢ ¢

Annotation structure

Annotation parameters
Annotation geometry

Coordinate system structure
Coordinate system parameters
Supplemental geometry structure

Supplemental geometry parameters

Style Difference

9

¢ ¢ ¢

Annotation structure

Annotation geometry

Supplemental geometry structure

Product geometry parameters

If a characteristic is not underlined,
no limitations were found in this dataset.

Presentation Limitation
Annotation visibility
Annotation color

Annotation name

Annotation layout

Annotation location
Annotation orientation
Annotation lines

Annotation text

Coordinate system visibility
Coordinate system color
Coordinate system name
Coordinate system text
Supplemental geometry visibility
Supplemental geometry color
Saved view structure

Saved view name

Saved view frustum

¢Cc o0 e 000000000 ¢ ¢

¢

PMI Constructs Test Case Drawings and Models
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Verification Capability Measurement Methodology

J

J

Each PMI element limitation/difference is counted by
category, characteristic, and type

The subtotal per characteristic is divided by the subtotal of
PMI elements to which it applies

— Multiple limitations/differences of the same characteristic for the same
PMI element are only counted once

The total per category is divided by the total PMI elements

— Multiple limitations/differences of the same category for the same PMI
element are only counted once, with representation > presentation

The following slides show these statistics for this dataset

The name of each CAD system is generalized according to
the overall results ("CAD A” better than “CAD B"...)
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Representation Limitation Counts
by Characteristic and Type (across all systems)

-IRepresentation Limitations

- Annotation structure
FCF extension lines defined as separate DIM
FCF missing composite layout
FCF not defined
FCF projected tolerance zone defined as separate DIM
FCF text defined as separate note
FCF text duplicated

-IAnnotation parameters
Chamfer DIM width not defined
DIM conic surfaces defined with encoded text
DIM controlled radius defined with encoded text
DIM missing dual dimension tolerance
DIM not defined as reference DIM
DIM origin not defined
DIM radius defined with encoded text
DIM slot radius defined with encoded text
DIM spherical diameter defined with encoded text
DIM spherical radius defined with encoded text
DIM tapered center defined with encoded text
FCF between-basis defined with encoded text
FCF diameter symbaol not specified
FCF dual dimension defined with encoded text
FCF free state defined with encoded text
FCF missing all-around designation
FCF missing tangent plane modifier
FCF spherical diameter defined with encoded text

133

38
18
4

-

PR = M = P D b b b W@ = W = M=

-IAnnotation geometry

£

DFS not associated with complete set of faces

DIM associated with incorrect face

DIM not associated with complete set of faces

DIM not associated with edge

DIM not associated with face

DTS not associated with SG curve

FCF associated with incorrect face

FCF extension line DIM not associated with correct face
FCF not associated with complete set of faces

FCF not associated with SG curve

= MW = MM = Dn

-
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Abbrev Definition

AN  Annotation

CS  Coordinate system
DFS  Datum feature symbaol
DIM  Dimension

DRF  Datum reference frame
DTS  Datum target symbol
FCF  Feature control frame
PG  Product geometry

5G  Supplemental geometry
VW View

TranscenData



Style Difference Counts
by Characteristic and Type (across all systems)

- Style Differences 36
- Annotation structure 12
DTS requires DFS to be defined 12
-IAnnotation geometry 20

DFS edge association is extraneous

DIM edge association is extraneous

FCF edge association is extraneous 1
-l Supplemental geometry structure

FCF limited area is non-solid surface on solid face

FCF limited area is subdivided solid face

= L Do M

Abbrev Definition
AN  Annotation
CS  Coordinate system
DFS  Datum feature symbaol
DIM  Dimension
DRF  Datum reference frame
DTS  Datum target symbol
FCF  Feature control frame
PG  Product geometry
5G  Supplemental geometry
VW View
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Presentation Limitation Counts
by Characteristic and Type (across all systems)

-IPresentation Limitations 198

-l Annotation visibility 4

DFS is extraneous when DTS is defined 4

-l Annotation layout 43
Counterbore DIM defined as two separate DIM's 1

Countersink DIM defined as two separate DIM's
DIM dual dimension bracket size very small
DIM dual dimension position is incorrect
DIM not stacked correctly
DIM text misaligned
FCF defined separate from general note text
FCF instance count not in front
FCF modifiers reversed
FCF stack order reversed
Hole DIM defined as two separate DIM's
Slot DIM defined as two separate DIMs
=IAnnotation location
DFS not attached to FCF
FCF not attached to DIM
- Annotation orientation
DIM view plane rotated
FCF view plane rotated
=IAnnotation lines 1
DFS missing extension line
DIM leader line is extraneous
FCF divider line cuts through symbaol
FCF leader line passes through FCF
FCF missing dual leader lines
FCF radial extension lines defined as SG curves

o
L o = = = NP 30PN = O oM =MNMNMN &= = Wk

-l Annotation text 39
DFS text is extraneous B
DIM has extraneous space 7
DIM missing pattern text 2
DIM missing zero tolerance limit negative sign 2
DIM nominal value rounded incorrectly 4
DIM pattern text is extraneous 1
DIM pattern text is incorrect 1
FCF extension line DIM text is extraneous B
FCF missing projected tolerance zone length 2
FCF pattern text is extraneous 7
FCF pattern text is incorrect 1

-ICoordinate system visibility 19
C5 visible in wrong view 19

- Supplemental geometry visibility 29
5G curve visible in wrong view 16
5G point visible in wrong view 13

- Saved view structure 11
View cannot contain annotations on different planes 11

- Saved view frustum 11
View camera position not defined 11
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Abbrev Definition

AN  Annotation

CS  Coordinate system
DFS  Datum feature symbaol
DIM  Dimension

DRF  Datum reference frame
DTS  Datum target symbol
FCF  Feature control frame
PG  Product geometry

5G  Supplemental geometry
VW View
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Verification Percentages by Characteristic and System

Element Element Count per Test Case
Representation Limitations Count CADA CADB CADC CADD PMI Element 6 8 9 Total
Annotation structure 182 97% 89% 97% 99% Annotation 66 52 64 182
Annotation parameters 182 96% 92% 95% 91% Coordinate System 15 9 9 33
Annotation geometry 182 97% 95% 100% 86% Supplemental Geometry Entity 6 2 3 16
Coordinate system parameters 33 100%  100% 100%  100% Saved View 3 4 4 11
Supplemental geometry structure 16 100%  100% 100%  100% Total: 90 67 85 242

Supplemental geometry parameters 16 100% 100% 100%  100%

Each percentage is calculated using

Element this ratio:
Presentation Limitations Count CADA CADB CADC CADD
Annotation visibility 182 100%  100%  100% 98% o
Annotation color 182 100% 100% 100%  100% (Element count — Limitation count)
Annotation name 182 100%  100%  100%  100% Element count
Annotation layout 182 96% 91% 96% 94%
Annotation location 182 100% 99% 92% 98%
Annotation orientation 182 99% 98% 99% 99%
Annotation lines 182 99%  97%  98%  97% The limitation count excludes limitations
Annotation text 182 96% 91% 99% 92% with the same characteristic
Coordinate system visibility 33 100%  100% 100%  42% .
Coordinate system color 33 100%  100% 100%  100% (bUt different types) on the same PMI
Coordinate system name 33 100% 100% 100%  100% element.
Coordinate system text 33 100%  100% 100%  100%
Supplemental geometry visibility 16 100%  100%  100% 0% Percentages less than 90% are shown
Supplemental geometry color 16 100% 100%  100%  100% in bold font
Saved view structure 11 100% 100% 100% 0% In bo :
Saved view name 11 100%  100% 100%  100%
Saved view frustum 11 100%  100%  100% 0%
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Verification Percentages by System

CADA CADB CADC CADD “No Limitations” measures the capability for
No Limitations 89% 69% 82%  52% both automated and visual consumption and is
Presentation Limitations only 3% 12% 12% 30% calculated as 100% less the other limitation
Representation Limitations 8% 19% 7% 18%
Representation Level| 92% 81% 93%  82% percentages.
100% - “Representation Level” measures the capability
N | [ . .
. t for automated consumption only and is
80% 1— — calculated as 100% less the representation
60% | _ mRepresentation Limitations limitations percentage.

Presentation Limitations only

40% +— —  mNoLimitations The presentation and represer]tatior_] Iimi’Fation
percentages are calculated using this ratio:

20% {— —

0% . : . . Limitation count
CADA  CADB  CADC  CADD Element count

The “Presentation Limitation Only” count
excludes presentation limitations that overlap
with representation limitations on the same PMI
element.

The “Element Count” includes all annotations,
coordinate systems, supplemental geometry
entities, and saved views specified in the test
cases.
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Verification Summary

@ The limitation characteristics and types are different for each
system.

@ All 4 CAD systems are able to represent more than 80% of
the annotations, supplemental geometry entities, and saved
views in this verification test.

@ The systems vary significantly in their ability to visually
present the PMI| elements as specified in the test cases.

@ None of the systems are able to present the complex
dimensions (counterbore, countersink, hole, slot) as specified
In the test case while representing the correct geometry
associations for each component of the dimension.
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Verification Characteristics (and index to examples)

Representation Limitation

¢ ¢ ¢ ¢ © ¢ ¢

Annotation structure

Annotation parameters
Annotation geometry

Coordinate system structure
Coordinate system parameters
Supplemental geometry structure

Supplemental geometry parameters

Style Difference

9

¢ ¢ ¢

Annotation structure

Annotation geometry

Supplemental geometry structure

Product geometry parameters

If a characteristic is not underlined,
no limitations were found in this dataset.

Presentation Limitation
Annotation visibility
Annotation color

Annotation name

Annotation layout

Annotation location
Annotation orientation
Annotation lines

Annotation text

Coordinate system visibility
Coordinate system color
Coordinate system name
Coordinate system text
Supplemental geometry visibility
Supplemental geometry color
Saved view structure

Saved view name

Saved view frustum

¢Cc o0 e 000000000 ¢ ¢

¢

PMI Constructs Test Case Drawings and Models
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CAD System Representation Limitations for

Annotation Structure

Return
to Index
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Annotation Structure: Representation Limitation
FCF extension lines defined as separate DIM

These extension lines are defined as a separate dimension

that has no displayed value. Return
to Index
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Annotation Structure: Representation Limitation
FCF missing composite layout

Test Case

Return
to Index
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Annotation Structure: Representation Limitation
FCF not defined

Test Case

This specified feature control frame is defined. Return
to Index
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Annotation Structure: Representation Limitation
FCF projected tolerance zone defined as separate DIM

The length of the projected tolerance zone for this feature

: : ) : Return
control frame is defined as a separate dimension. —

to Index
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Annotation Structure: Representation Limitation
FCF text defined as separate note

The text which defines the between-basis for this feature

control frame is defined as a separate note annotation. Return
to Index
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Annotation Structure: Representation Limitation
FCF text duplicated

This annotation text is defined twice in the model. Return
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CAD System Representation Limitations for

Annotation Parameters

Return
to Index

24 | NIST MBE PMI FTC Model Verification Results % TranscenData



Annotation Parameters: Representation Limitation
Chamfer DIM width not defined

Test Case

0

07
#X h

ﬁb S\_.Q“’x/ y

This chamfer is missing the dimension that defines its width. Return
to Index
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Annotation Parameters: Representation Limitation
DIM conic surfaces defined with encoded text

The conic surfaces portion of this dimension is defined using
encoded text. Return

to Index
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Annotation Parameters: Representation Limitation
DIM controlled radius defined with encoded text

The controlled radius parameter of this dimension is

R
defined using encoded text. Return

to Index
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Annotation Parameters: Representation Limitation
DIM missing dual dimension tolerance

This dual dimension is missing a tolerance value. Return
to Index
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Annotation Parameters: Representation Limitation
DIM not defined as reference DIM

This dimension has parentheses, as specified, but is not

defined as a reference dimension. Return

to Index
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Annotation Parameters: Representation Limitation
DIM origin not defined

Incorrect

Correct

The origin for this oriented dimension is not defined. Return
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Annotation Parameters: Representation Limitation
DIM radius defined with encoded text

The radius parameter of this dimension is defined using Return
encoded text. to Index
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Annotation Parameters: Representation Limitation
DIM slot radius defined with encoded text

The radius parameter of this dimension is defined using encoded Return
text. to Index
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Annotation Parameters: Representation Limitation
DIM spherical diameter defined with encoded text

The spherical diameter parameter of this dimension is defined

: Return
using encoded text. PP

to Index

33 | NIST MBE PMI FTC Model Verification Results



Annotation Parameters: Representation Limitation
DIM spherical radius defined with encoded text

This spherical radius parameter of this dimension is defined using

encoded text. Return
to Index
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Annotation Parameters: Representation Limitation
DIM tapered center defined with encoded text

The tapered center parameter of this dimension is defined using

encoded text. Return

to Index
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Annotation Parameters: Representation Limitation
FCF between-basis defined with encoded text

The between-basis for this feature control frame is defined

as encoded text and not with named parameters. Return

to Index
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Annotation Parameters: Representation Limitation
FCF diameter symbol not specified

Test Case
S

>

°

=

Ny

%

T

7
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. Representation Limitation
Annotation Parameters:

FCF dual dimension defined with encoded text

Return
to Index
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. Representation Limitation
Annotation Parameters:

FCF free state defined with encoded text

N }@%%%

This free state tolerance modifier is defined using

encoded text. Return

to Index
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Annotation Parameters: Representation Limitation
FCF missing all-around designation

Test Case

This feature control frame is missing an all-around symbol. Return
to Index

40 | NIST MBE PMI FTC Model Verification Results



Annotation Parameters: Representation Limitation
FCF missing tangent plane modifier

Test Case

i

Return
to Index

This feature control frame is missing the specified tangent plane modifier.
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Annotation Parameters: Representation Limitation
FCF spherical diameter defined with encoded text

This spherical diameter tolerance zone symbol is defined

using encoded text. Return
to Index
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CAD System Representation Limitations for

Annotation Geometry

Return
to Index
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Annotation Geometry: Representation Limitation
DFS not associated with complete set of faces

Incomplete

Complete

This datum feature symbol is not associated with all of the specified faces. Return
to Index
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Annotation Geometry: Representation Limitation
DIM associated with incorrect face

Correct

Incorrect

This dimension is not associated with the correct specified face. Return
to Index

45 | NIST MBE PMI FTC Model Verification Results TranscenData



Annotation Geometry: Representation Limitation

DIM not associated with complete set of faces
Complete

Incomplete

This dimension is only associated with some of the specified faces. Return
to Index
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Annotation Geometry: Representation Limitation

DIM not associated with edge
Correct

Incorrect

Return

This dimension is not associated with the specified edge.
to Index
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Annotation Geometry: Representation Limitation
DIM not associated with face

Correct

Incorrect

Return
to Index

This dimension is not associated with both specified faces.
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Annotation Geometry: Representation Limitation
DTS not associated with SG curve

Incorrect

Correct

Return

This datum target symbol is not associated with the specified curve.
to Index
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Annotation Geometry: Representation Limitation
FCF associated with incorrect face

Correct

Incorrect

. ..,.
QQQ

&

This feature control frame is not associated with the correct faces. Return
to Index
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Annotation Geometry: Representation Limitation

FCF extension line DIM not associated with correct face

Incomplete
Complete

The extension lines for this dimension are not associated with all of

Ret
the specified faces. return

to Index
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Annotation Geometry: Representation Limitation

FCF not associated with complete set of faces
Complete

Incomplete

This feature control frame is not associated with all of the Return
specified faces. to Index
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Annotation Geometry: Representation Limitation
FCF not associated with SG curve

This feature control frame is not associated with the
supplemental geometry curve that defines its tolerance Return
direction on this face. to Index
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CAD System Style Differences for

Annotation Structure

Return
to Index
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Annotation Structure: Style Difference
DTS requires DFS to be defined

The system requires a datum feature symbol to be defined when a
datum target symbol is defined. It allows the datum feature symbol Return
to be hidden so the view appears as specified in the test case. to Index
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CAD System Style Differences for

Annotation Geometry

Return
to Index
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Annotation Geometry: Style Difference
DFS edge association is extraneous

The association of this datum feature symbol with the
edge of the hole is used to indicate graphical placement. Return
It is not specified in the test case. to Index
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Annotation Geometry: Style Difference
DIM edge association is extraneous

Correct Incorrect

This dimension is unnecessarily associated with the edges of this hole.
Return

to Index
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Annotation Geometry: Style Difference
FCF edge association is extraneous

Correct Incorrect

This geometric tolerance is unnecessarily associated with the edges
of this hole.

Return
to Index
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CAD System Style Differences for

Supplemental Geometry Structure

Return
to Index
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Supplemental Geometry Structure: Style Difference
FCF limited area is non-solid surface on solid face

The limited area for this feature control frame is defined as a Return
non-solid surface placed on the solid face. to Index
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Supplemental Geometry Structure: Style Difference
FCF limited area is subdivided solid face

The limited area for this feature control frame is defined as
a solid face that has been separated from the adjacent Return
faces in this solid. to Index
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CAD System Presentation Limitations for

Annotation Visibility

Return
to Index
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Annotation Visibility:
DFS is extraneous when DTS is defined

This datum feature symbol is unnecessary when a datum

Ret
target symbol is defined. return

to Index
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CAD System Presentation Limitations for

Annotation Layout

Return
to Index
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Annotation Layout:
Counterbore DIM defined as two separate DIM's

Test Case

LT UYL TUTART T vl

A
INCHES °$%
~~_/ %
00° O [y *0p

T

This counterbore dimension cannot be defined as a single annotation with

named parameters that each have correct face associations. It must be
defined as two separate dimensions.

Return
to Index
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Annotation Layout:
Countersink DIM defined as two separate DIM's

Test Case

This countersink dimension cannot be defined as a single annotation with
named parameters that each have correct face associations. It mustbe  Return
defined as two separate dimensions. to Index
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Annotation Layout:
DIM dual dimension bracket size very small

Correct

Incorrect

The brackets on this dimension are very small relative to the text height.

Return
to Index
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Annotation Layout:

DIM dual dimension position is incorrect
Correct

Incorrect

This dual dimension is inserted between the primary nominal dimension Return
and its tolerance. to Index
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Annotation Layout:

DIM not stacked correctly
Test Case

These hole and counterbore dimensions are not combined as specified. Return
to Index
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Annotation Layout:
DIM text misaligned

Test Case

The text for the nominal value of this dimension is not aligned as specified. Return

to Index
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Annotation Layout:
FCF defined separate from general note text

HNATES {UMLESS OTHERWISE EPECIFIED) :

1. GAD MOOEL REY. __ 12 REGUIRED
T COMPFLETE PRODUST DEFINITION.

2. DIRECTLY-TOLERANGED DIMEHSIONE &HD BASIOC
GIMENSIONE DEFINED OM THE DRAEWING TAKE
PRECEDEHCE LWER DIMEMSIOHAL DATA
DEFIMED EY THE MODEL. OETAIN ALL OTHER
DIMENSIONAL DATS FROM THE MODEL. THE
MODEL REPREZSEMTES BASIG DIMENSIOMAL DATS
UMLESS OTHERWISE SPECIFIED.

3. APFLICAELE STANDARLDE: 3
ASME ¥14.41-2003 AFPFLIEZ T DATRIET. X
ABME ¥14.5M-1594 APPLIES TD DIMEWSIOMING
AUDTOLERAMETRE

4] [&].058]|A|B|C|arrLIES TO ALL
MTT@lERﬁH@EE[ﬁ;EFA@ES.

5. UNITZ: INGHES.

446]
This geometric tolerance is defined as a separate entity from the
general notes. Return
to Index
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Annotation Layout:
FCF instance count not in front

Test Case

r---

‘&
<>

This instance count is not in the specified location.
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Annotation Layout:
FCF modifiers reversed

Test Case

The order of these feature control frame modifiers is reversed from Return
the specification. to Index
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Annotation Layout:
FCF stack order reversed

Test Case

These feature control frames are not stacked as specified. Return
to Index
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Annotation Layout:
Hole DIM defined as two separate DIM’s

Test Case
I — &.250 +.008
¥.50 .05
[ [2.015]D[H]|
Y L (@1.000)
N PN
(gzﬁ 1.000)
This hole dimension is defined using two separate dimensions. Return

to Index
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Annotation Layout:
Slot DIM defined as two separate DIMS

Test Case

This slot dimension is defined using two separate dimensions. Return
to Index
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CAD System Presentation Limitations for

Annotation Location

Return
to Index

78 | NIST MBE PMI FTC Model Verification Results % TranscenData



Annotation Location:
DFS not attached to FCF

Attached

Not Attached

This datum feature symbol is not attached to the associated
feature control frame for this hole pattern.

Return
to Index
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Annotation Location:
FCF not attached to DIM

Test Case

Fo M

J L

This feature control frame is not attached to it's associated dimension. t_§?:|lélt‘x
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CAD System Presentation Limitations for

Annotation Orientation

Return
to Index
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Annotation Orientation:
DIM view plane rotated

Test Case

This dimension is not oriented as specified. Return
to Index
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Annotation Orientation:
FCF view plane rotated

Test Case

to Index
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CAD System Presentation Limitations for

Annotation Lines

Return
to Index
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Annotation Lines:
DFS missing extension line

Test Case

This datum feature symbol does not have the specified Return
extension line. to Index
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Annotation Lines:
DIM leader line is extraneous

Correct Incorrect

This dimension has an extra leader line that is not specified. Return

to Index
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Annotation Lines:
FCF divider line cuts through symbol

Test Case

The divider line of this feature control frame runs through the
tolerance symbol.

Return
to Index
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Annotation Lines:
FCF leader line passes through FCF

Test Case

The leader line for this annotation stack passes through the feature
control frame. Return
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Annotation Lines:
FCF missing dual leader lines

Test Case
P .05\0\3\0}—\ \
01|D| o~
2 SURFACES
% | " —_——— g I I I I I B BN B
g, ol
X e}
al ro.
A 230A3AU2 S
[
&.250 £.008 ]
¥ .50 £.05
<6 2.015|D[G]|
This feature control frame is missing a second leader line. Return

to Index
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Annotation Lines:
FCF radial extension lines defined as SG curves

These extension lines have been created as non-solid

curves in the model. Return

to Index
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CAD System Presentation Limitations for

Annotation Text

Return
to Index
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Annotation Text:

DFS text is extraneous
Test Case

This datum feature symbol has an unspecified “R” symbol. Return
to Index
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Annotation Text:
DIM has extraneous space

Test Case

(%R
&500) .

This dimension has extra spaces around the parentheses. Return

to Index
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Annotation Text:
DIM missing pattern text

Complete

Incomplete
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Annotation Text:
DIM missing zero tolerance limit negative sign

Test Case

This tolerance is missing the specified negative sign. Return
to Index
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Annotation Text:
DIM nominal value rounded incorrectly

Test Case

Return
to Index
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Annotation Text:
DIM pattern text is extraneous

Test Case

This dimension has extra pattern text. Return

to Index
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Annotation Text:
DIM pattern text is incorrect

Test Case

Return
to Index
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Annotation Text:
FCF extension line DIM text is extraneous

Test Case

The extension lines for this feature control frame include an
unspecified dimension.
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Annotation Text:
FCF missing projected tolerance zone length

Test Case

The length of the projected tolerance zone for this Return
feature control frame is not displayed as specified. to Index
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Annotation Text:
FCF pattern text is extraneous

Test Case
) '05|D|B|C}_\ \ |
01D Ve e
2 SURFACES y
N~ (| olalal] o |f EI
/ [® A '_ (|| ro_ ! I
@ X egoaTIVE S |
)
'Y a = =

This feature control frame has extra pattern text.
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Annotation Text:
FCF pattern text is incorrect

Test Case

S
D

Q LB >
I rs‘__qr -
§\®\ = &
N L @hﬁ
&
This feature control frame does not show the specified instance count. Return

to Index
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CAD System Presentation Limitations for

Coordinate System Visibility

Return
to Index
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Coordinate System Visibility:

CS visible in wrong view
Test Case

This coordinate system is shown in a view for which it is not specified. Return
to Index
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CAD System Presentation Limitations for

Supplemental Geometry Visibility

Return
to Index
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Supplemental Geometry Visibility:
SG curve visible in wrong view

Test Case

>

These supplemental curves are visible in a view for which they are
not specified. Return
to Index
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Supplemental Geometry Visibility:
SG point visible in wrong view

Test Case
\
o o
— >\
(]
=

These supplemental points are visible in a view for which they are not

specified. Return
to Index
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CAD System Presentation Limitations for

Saved View Structure

Return
to Index
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Saved View Structure:
View cannot contain annotations on different planes

Test Case

The PMI views in this system are limited to annotations with the same view
and reading directions. The specified saved view has annotations with
multiple view and reading directions.

Return
to Index
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CAD System Presentation Limitations for

Saved View Frustum

Return
to Index
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Saved View Frustum:
View camera position not defined

Test Case

(015D |GM S Tos[D[B[C
-] |.00s[p[B]C
2x ¢ 250099 4
$|2 03|D|B|C Y X
== oO1.100)
R
Each saved view in the test case has a specified camera position
(view direction and zoom level). This system is unable to store a Return
camera position in its PMI view definition. —
to Index
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PMI Constructs

Return
to Index

i £ TranscenData
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PMI Constructs in FTC 6
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Feature Description specification Ano ID Comments Feature Description Specification ano ID Comments
Datum Feature & Flatmess .01 T1 Spherical Cutowt [SR_500] D14 Reference Dimension
Digtum Feature Symbaol & DF1 Large External Rounds ¥ CR.50 102 D15
Darturmn Feature 8 1200201 o1 Tapered Canter Rib Surface [ 100:200 D16 Basic Dimension
Perpendicularity .012| 4 T2 Profile Surface 04| A|B[C Ti6
HekiaiE SRl D2 Conic surfaces 241,00 - 3.00 D17 Basic Dimension
DEtum Faature C Perpendicularity .012|A|B T3 —
profile surface .05|D|6|C . §
Digtum Feature Symbol © DIF3 Cone w/ G1 Pm‘ﬁle:url’a:e '3‘1: : | Ti7 Applies to cone and cylinder
Datum Feature D Profile Surface 02 |A|B|C T4 = = = z
o P 5 05|D|B|C . .
Flamess .01 LE] Cylindrical Cone Suppaort mﬁle:um:e l l 7 applies to cone and oyfinder
Datum Feature Symbol D DF4 Pmﬂ‘:”m:emw
Datum Faature E Profilz Surface 02| 4|B|C T6 cone w/ H1 e e DB T8 applies to cone and cylinder
Profile Surface .01 |D
ot ML i Profile Surface 05|D|B|C
- . . & Surface | . .
Diatum Feature Symbal E DFS Cylindrical Cone support - Ti8 Applies to cone and cylinder
Profile surface .01|D
Datum Faature F 43 @i 281 + 008 D2 — = =
— Cylindrical hole in cone w/ G1 Paso toos D18
Position @ .015|E|A|B T8 —
Position @.015|D|G Tio
Digtum Feature Symbol F DIFG
4% INDIVIDUALLY STR1 Bottom of Hole ¥.50+05 D19
Datum Target G1 Diztum Target Symbaol G1 oTl Cylindrical hale in cone w/ H1 Q.Eu +o08 D20
. Circular line element for datum @ -
Rrepresented line elamant RLE1 rget Position #.015|D|H T20
&1 and controlled element
Battom of Hole F.50105 D1
(@h.000) o3 Defines RLEL _
'Width feature of size @ 11-J2 500 =008 m22
DEtum Target H1 Digtum Target Symbol H1 DT2 Position 025]0[C =1
. circular line element for datum 3 = = =
Represented line elemeant RLE2 rEet width featura of size @ Ki1-k2 .500 .008 D23
H1 and controlled element =
7 — Position .025|D| C|K T22
(£1.000) = == zeneral Profile Tolerance 1 Profile Surface .05 |A|B|C T23
Catum Target J1, J2 Datum Target Symbaols J1-12 DT3, 074 MCS for views 1,2, 3 C51-1 Iain MCS for model
Profile surface .05|D|B|C =
S (1] = Surfaces are grouped MCS for DRF & €512 .
Profile Surface .01|D MCS for DRF A|B €51-3 =
2 SURFACES STR2 Groups surfaces for T9 MCs for DRF A|B|C 514 nunE
Represented line elemant RLE3 MCS for DRF C|A|B 515 nnnw
Represented line element RLE4 MCS for DRF D|B|C s2
[1.106) D5 Applies to datum target lines MCS for DRF E|&IE 53
DEtum Target K1, K2 Datum Target Symbols K1-K2 DTS, DTG : —
3 IR = First of 4 individual datum reference
Profile Surface .05|D|B|C = surf: o frames for F
Profile Surface .01| D S — s second of 4 individual datum
2 SURFACES STR3 Groups surfaces for T10 refarance frames for F
Represented line element RLES Third of 4 individual datum reference
Represented line element RLEE MCS for DRF F3 e frames for F
(1.206) D6 Applies to datum target lines N 57 Fourth of 4 individual dawum reference
spherical Diameter Surfaces 2x 5@ 1.250 £.008 o7 frames for F
Position 5@ 025| 0] B|C TI1 MCs for DRF D|G 55
MCS for DRF D|H [et]
(Counterbored Holes - St 1 ax @415 + 008 DB
unte s Pais WICS for DRF B|C|J cs10
Ll 625 £ 020 D5-1 MCS for DRF D] C|K c511
position @.0z250) |a|B|C T12 spplies to F1B-F28 General Notes NOTES... STRS Flat to screen
F.s0toz De-2
Counterbored Holes - Set 2 20 @562 +.008 D10
Position @ .015|C|AB Ti3
L1 @E12 020 D11-1
Position @i.02s5@ |c|a|B T1a
F.56t02 D11-2
(Counterbared Holes - St 3 L a0 +01 D121
Pasition @02} | F Ti5 applies individually to 4 hales Ret u rn
FI1+02 D132 ——
4% INDIVIDUALLY STR4 t I d
Fillets 24K R125 1020 D13 o n ex

= = TranscenData




PMI Constructs in FTC 8

Feature Description specification Ana 1D Comments Feature Description specification Ana 1D Comments
Datum Feature: A Fiatness 03(E) T Applies in free state Leader-Directed Note L1 IDN1  |Labels RLE 1 that bounds limited area
Flatness 015 T2
Datum Feature symbol A DF1 Leader-Directed Note L2 LDNZ Labels RLE 2 that bounds limited area
Datum Feature B i 238 +.005/-.001 D1 -
pr—— iG] o Recess for Placard Parallelism 015(T) |0 1
Pe Iculare 05 A T3 ias in free state
D:'E — t‘; — — App Profiiz 035 D[8]C =2
um reature Sym o : Profile 04|D|EF
Datum Feature C i 238 +.005/-.001 [H] Cutout for PCB Mtg All Around L
Pasition @.0200(F) |a |8 ™ applies in free state square hole cutout [C31.100) D10
Diztum Feature Symbol © DF3 Profile .D15|D|G@
Datum Feature D Parallelism 03] A T5 e T24
Profile 064 |B|C — T6 Profie 020[D[B|C
Tl e SNyl Lo cutout for E stop Profile 005|D|B|C T25
Datum Feature E Diztum Feature Symbaol E DF3 Controlled by D3 and T7 all around
DEtum Faature F Ditum Feature Symbol F DIF6 Controlled by D3 and T7
m by ) ) ) profile 1015 | | HED-10)
Pamtern of PCB Mg Holes 10x @.213 +.005/-.001 D3 controls DF E and DF F Cutout for Middle Switch on -X Side . — T26
all arou
position @.0a() | p|B|C
) . . Profile 015 | 0] k) LD
- i Controls DF E and OF F cutout for Middle Switch on +X Side IoIx@ L@ 27
Position @.02(8) |D|B|C Al Around
C=tum Faature G bt 4 Ej_EIJ- + 006/~ 001 D4 [General Profile Tolerance Profile Surface .06|A|B|C T2E
Position .03 |2|B|C T2 Iwz:sg views A, B C51-1 Main llncs for mods!
MCS for DRF & £51-2 same location as MCSL
Ditum Feature Symbal G DF7 z
MCs for DRF A|B C51-3 Same location as MCS1
e e 223 +.005/-001 [ IS for DRF A|B|C - Free State €514 |Same location as MCSL
position @050 |D|B|C MCS for DRF A|B| C - Restrained €51-5 same |ocation a5 MCS1
position 0200 D|B|C ™ MCS for Views €, D c521
M aET 1 MCS for DRF D C52-2 Same location as MC5S2
Datum Feature Symbal H oF2 Iw::sg DRF D|B|C C52-3 Same |ocation as MCS2
Datum Feature | @242 +.005/- D01 D6 BACS i IRF DI -6 =1
— MCS for DRF D| GIH) csa
Position @.050() [D|B|C
- MCS for DRF | H-HE) [et]
Pasition @.0200) |D|B|C Ti0
nACs for DRF D | k(D | LD 36
SIM REOT 1 : :
Diatum Feature Symbol | = General Notes NOTES... STR1 Flat to screen
Catum Feature K @ 223 + 005/~ D01 o7
Position @.050(d) [D|B|C
Pasition @.0200) |D|B|C Ti1
SIM REOT 2
Diatum Feature Symbaol K DF10
Datum Feature L @ 242 + 005/~ 001 Dz
Position @.050() [D|B|C
Position @.020() |D|B|C Tiz
SIM REOT 2
Diztum Feature Symbaol L DF11
Pattern of 2 Other Main Mg Holes 2x (@ 238 +.005/-.001 D9
pasition @.023@([D |a|8]c T13 applies in free state
Bottom Inside Surface Parallelism 02| D Ti4
Profile 06| A|B|C TS5
surface Opposite Datum Feature A parallelism 015(T) | & TiG
paralelism 03(F)(T) |4 7 applies in fres state
Profile 054 |B|C TiE
External Sidewsll in -X Direction Profile .06|4|B|C Ti8
Limited Area on External Sidewall in-x  [Flamness 015 = Tolerance applies between line Ret u rn
ﬁre{tiﬂn ud—h-Lz EIEME Lland L2 S
Represented line element RLE1 L1 t I d
Represented line element RLE2 2 o n ex
—
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PMI Constructs in FTC 9
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Feature Description specification Ano ID Comments Feature Description specification Ano ID Comments
Datum Feature & Flatmess .01 T1 3 Position .03 | A|G|H Ti9 Radial Direction - SIELD
Digtum Feature Symbaol & DF1 Represented line element RLE1 Curve reprasents radial path
DEtumn Feature B @234 t.008 D1 Paolar Hole 1 - Horizontal Position .01 |A |G |H T20 Applies in ¥ direction - SIELD
perpendicularity ﬁmﬁ 2 2 : Hep.rjueﬂted line elemeant RLEZ hnerepraems xr:lnestu:n
e s —~ Paolar Hole 2 - Diagonal Position .01 |A |G |H T21 Applies 45° to X direction - SIELD
s e Represented line element RLE3 Line represants 45° to X direction
LTl e @234 2008 [ve) Polar Hole 3 - Vertical Pasition 01|A|G|H 22 applies in ¥ direction - SIELD
Position Z.016|a|B T3 Represented line element RLE4 Line represants Y direction
Ditum Feature Symbal © DF3 Cual Unit Holes 20 @315 +.008 [8 10.2] D18 nch and [mm] per DRM 11th ed.
Datum Feature D @750 + 008 D3 Pasition @.030 [0.76] |A|B|C 123 nch and [mm] per DRM 11th ed.
perpendicularity #.010] & T Hole Pattern 5 - Bidirectional Tols 3x @ 281 £.008 D19
Position #.050]4|B|C TS Perpendicularity {0104 T24
Datum Feature Symbal D DF4 3x Position .060|A|B|C T25 applies in % direction - SIELD
Datum Faature E 2x @ 221 +.008 D4 Represented line elemant RLES Line represants ¥ direction
Position .020|4|D|8 T5 3 Position .Df'to|ﬁ|ﬂ iC T26 ﬂ.pph&S iny dllecthn - S.IELD
= Represented line element RLEE Line represents ¥ direction
Distum Feature Symbol E DF5 = . Bs6
Datum Feature F an ﬁ.EDi.O]@ b5 Hole Pattern 6 - I8 REQT LH 2x §1.156 1.008 D20
= Position £.0250) |a|D E! 127
Position @.030|a|B|C ™ Po2s@ |4 |0@ =@
SEP RECT STR4
Diztum Feature Symbaol F DF& = P = "
Daturn Feature G ;_-‘fj}j + 008 o6 Hole Pattern 7 - SIM REQT RH 2x 5 156 * 008 D21
— Position {£.025 A|D E 28
Position @i.040|a|B|C T8 Po2s@|210@ @
Perpendicularity @ 010]2 g SEP RECT STRS
erpendiculari
Profile Surface 05|A|B|C -
Ditum Feature Symbol 6 OF7 Profile Tolerance 1 21l Around 20 Peripheral [sheared) surfaces
i iEEl 140 008 i SIET MCS for Views A, B, C, D C51-1 | Main MCS for model
Position @.010|a |G| B T10 SIELD MC5 for DRF & €512 Same location as MCS1
Ditum Feature Symbaol H DFg mMCs for DRF A|B C51-3 Same location as MCS1
Radial End - Datum Feature H Profile D0E|&|G|H Ti1 MCS for DRF A|B|C 514 Same |ocation as MCSL
|Chamfers [cones) 4% .03 .01 % .03 201 o8 2 dims and tols in one spac MCS for DRF &4|D|B s52
Hole Pattern 1 - Panel Mounting Zxg.234 2008 D9 other 2 panel mounting holes mCs for DRF A] DD | ER) cs3 Same location as DRF A|D|B
Pasition @.0160) |A|B|C T12 RACS for DRF & P =4
= Holes sized for PEM CL55-032-3 self- MCS for DRF A|G|B £S5
Haole Pattern 2 - Hi tal 3X 0 350 +.003/-.000 (Eally] -
i onzon 250 +.003/ dlinching nuts MICS for DRF A]E|H cs6 Same Iocation as DRF A|G |8
Position {@.050 (F) 260|A|B|C s Compasits Pasition 2 54 = T?I Nf:tra — MOTES... STRE Flat to screen
. . Idenitifier Detail view C WSl
Position @010 (F) 260| A Projected tolerance zone
. Huol ized for PEM CL55-032-3 self-
Haole Pattern 3 - Vertical 3% 250 +.003/-.000 D11 cies sizedior
dinching nuts
Position @.050 () 2604 2| T2 Composite Position 2 Segments with
Position @010 (F) 260| A Projected tolerance zone
Profile .02 |4 |F - .
[Cutout - for FTC10 Insert = 0214 F@ Ti5 Cautourt for insert into FTC10
All Around
srnall Slots .25tm Diz Width
Position .02(H) |A|B|C Ti6
BOUNDARY STR1
2x1.00 .02 D13 Length - SIELD
Position .06(d) |A|B|C 7 SIELD
BOUNDARY STR2 SIELD
4xXR Dia Ends
Large Slot 375 £.008 X 1.500 2012 D15 2 dims and tols in one spac
Position .030(d) |a|B|C 1
e Return
BOUNDARY STR3 ——
2XR D16 Ends
Hale Pattern 4 - Polar 3x (@.156 +.008 D17
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Test Case Drawings and Models

Return
to Index
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Fully-toleranced Test Case 6
Saved View MBD_A Drawing

NOTES (UNLESS OTHERWISE SPECIFIED): Feature and Specification Index
nist_ftc_06_asmel_rd_fsi_pdf

1. CAD MODEL REV. __ IS REQUIRED
TO COMPLETE PRODUCT DEFINITION.

2. DIRECTLY-TOLERANCED DIMENSIONS AND BASIC
DIMENSIONS DEFINED ON THE DRAWING TAKE F_.'Fo
PRECEDENCE OVER DIMENSIONAL DATA 2)(6
DEFINED BY THE MODEL. OBTAIN ALL OTHER
DIMENSIONAL DATA FROM THE MODEL. THE
MODEL REPRESENTS BASIC DIMENSIONAL DATA (3&
UNLESS OTHERWISE SPECIFIED. 500)

-

3. APPLICABLE STANDARDS:
ASME Y14.41-2003 APPLIES TO DATASET.
ASME Y14.5M-1994 APPLIES TO DIMENSIONING
AND TOLERANCING.

4. E AFPLIES TO ALL

UNTOLERANCED SURFACES.

5. UNITS: INCHES

00 2
>3 T
79 A0 RE
-015 ¢ & 1»0"2 Fj
@'/@,‘J/zﬂf;ﬁp iﬁ%“
1222091 5w
4,} |
P
e
g2 S / p
SV |
S - i
= 6 'E B
?;E g # agi{ﬂﬂﬁﬁ
A il
PMI Fully-Toleranced Test Case 6 - View A M
Includes Atomic Test Cases - 52, 53, 72, 87, 88, 89 RevD to Index
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Fully-toleranced Test Case 6
Saved View MBD_A Models

Return
to Index
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Fully-toleranced Test Case 6
Saved View MBD_B Drawing

PMI Fully-Toleranced Test Case 6 - View B M
Includes Atomic Test Cases - 57, 58 Rev D to Index
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Fully-toleranced Test Case 6
Saved View MBD_B Models

Return
to Index
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Fully-toleranced Test Case 6
Saved View MBD_C Drawing

View Rotated 45°

(1.108)

(1.108)
.500 + 008 —— — .500 +.008
[ [.025]|D[C[J] [+ ].025|D][C]K]
N AR N A
\ J_‘I\,/' N K1/ \K2 J
/ AN /
A
) S N /
AN . 05 D|B|C
/ N L~
o -g? ||::: S - / \ S %H‘E’u_‘
. ™
> SURFAGES O 2 SURFACES

@.250 £.008 —
¥.50 +£.05

#.015|D| G|

(21.000) —

PMI Fully-Toleranced Test Case 6 - View C M
Includes Atomic Test Cases - 73, 80

revD | tO INdeXx
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Fully-toleranced Test Case 6
Saved View MBD_C Models

Return
to Index
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Fully-toleranced Test Case 8
Saved View MBD_A Drawing

NOTES (UNLESS OTHERWISE SPECIFIED): Feature and Specification Index
nist_ftc_08_asmel_rc_fsi pdf

1. CAD MODEL REV. IS REQUIRED

TO COMPLETE PRODUCT DEFINITION.
//

2. DIRECTLY-TOLERANCED DIMENSIONS AND <o /@\c’>
BASIC DIMENSIONS DEFINED ON THE DRAWING ST
TAKE PRECEDENCE OVER DIMENSIONAL DATA o ST
DEFINED BY THE MODEL. OBTAIN ALL OTHER a—%ﬁ"’f’/
DIMENSIONAL DATA FROM THE MODEL. THE <>
MODEL REPRESENTS BASIC DIMENSIONAL DATA /

UNLESS OTHERWISE SPECIFIED.

3. APPLICABLE STANDARDS:
ASME Y14.41-2003 APPLIES TO DATASET.
ASME Y14.5M-1994 APFLIES TO DIMENSIONING
AND TOLERANCING.

4. [&>].0s]A]B]C] APPLIES TO ALL

UNTOLERANCED SURFACES.

5. DIMENSIONING AND TOLERANCING o =)
APPLY WITH PART RESTRAINED AS ?
FOLLOWS, EXCEPT AS INDICATED. =

PLACE DATUM FEATURE A AGAINST
DATUM FEATURE SIMULATOR A.

ENGAGE DATUM FEATURES B s

AND C WITH DATUM FEATURE s :2‘__@-7 = @ =

SIMULATORS B AND C o
RESPECTIVELY. & =

Do [=]
APPLY LOAD TO PART TO {@/g/ o>
RESTRAIN DATUM FEATURE <
A AGAINST ITS SIMULATOR. ?

DETAILED INSPECTION PLAN 2
NEEDED TC COMPLETELY
DEFINE RESTRAINT.

ég’l\/

6. UNITS: INCHES g /&)‘: -

PMI Fully-Toleranced Test Case 8 - View A M
Includes Atomic Test Cases - 66, 90 Rev C to Index
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Fully-toleranced Test Case 8
Saved View MBD_A Models

AL PP ORARNTS IS EHENSIOMAL DATA
URALIEA CTHERTIE SPRCIPE.

Prel o1 3. AFPLICAHLE BTANDMRDS:
S A S—— k™ ABME YHLA 2083 APPLEES TO ONTABET.
- H ABME YHLE- Wi APPLIES TD CINENERONING
poErs L _ METCSRCHE
+ =~ e [~ RRIAIRIC] i To AL
«M UNTOLERANCED AURRACES,
e — % DNRENIIOHING AHIT TOLERANCING
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Fully-toleranced Test Case 8
Saved View MBD_B Drawing

o
PMI Fully-Toleranced Test Case 8 - View B M
Includes Atomic Test Cases - 68, 76, 94 Rev C to I ndex
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Fully-toleranced Test Case 8
Saved View MBD_ B Models
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Fully-toleranced Test Case 8
Saved View MBD_C Drawing

PMI Fully-Toleranced Test Case 8 - View C M
Includes Atomic Test Cases - 54 Rev C to Index
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Fully-toleranced Test Case 8
Saved View MBD_C Models
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Fully-toleranced Test Case 8
Saved View MBD_D Drawing

PMI Fully-Toleranced Test Case 8 - View D M
Includes Atomic Test Cases - 76, 77, 99
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Fully-toleranced Test Case 8
Saved View MBD_D Models
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Fully-toleranced Test Case 9
Saved View MBD_A Drawing

NOTES (UNLESS OTHERWISE SPECIFIED):

1. CAD MODEL REV. __ISREQUIRED TO
COMPLETE PRODUCT DEFINITION.

2. DIRECTLY-TOLERANCED DIMENSIONS AND BASIC
DIMENSIONS DEFINED ON THE DRAWING TAKE
PRECEDENCE OVER DIMENSIONAL DATA DEFINED BY
THE MODEL. OBTAIN ALL OTHER DIMENSIONAL DATA

3. APPLICABLE STANDARDS:
ASME Y14.41-2003 APFLIES TO DATASET.
ASME Y14.5M-1994 APFLIES TO DIMENSIONING AND
TOLERANCING.

4. DIMENSION AND TOLERANCE
VALUES SHOWN IN SQUARE BRACKETS
PXO{X] ARE MILLIMETERS.

5. MATERIAL: (.1185 THICK) 11 GA 304
SST SHT, ASTM A240.

6. UNITS: INCHES

PMI Fully-Toleranced Test Case 9 - View A
Includes Atomic Test Cases - 59, 61

Feature and Specification Index
nist_ftc_09_asmel_rd_fsi pdf

FROM THE MODEL. THE MODEL REPRESENTS BASIC 905 [
DIMENSIONAL DATA UNLESS OTHERWISE SPECIFIED. < 21h 1

Rev D
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Fully-toleranced Test Case 9
Saved View MBD_A Models
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Fully-toleranced Test Case 9
Saved View MBD_B Drawing

PMI Fully-Toleranced Test Case 9 - View B
Includes Atomic Test Cases - 75, 96, 97
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Fully-toleranced Test Case 9
Saved View MBD_ B Models
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Fully-toleranced Test Case 9
Saved View MBD_C Drawing

Notes -

Model Coordinate System A|B|C
shown translated to facilitate
display in this view.

Supplemental geometry used to
define directions for polar
coordinate tolerance zones.

PMI Fully-Toleranced Test Case 9 - View C
Includes Atomic Test Cases - 82

Return
revD | tO INdeXx
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Fully-toleranced Test Case 9
Saved View MBD_C Models
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Fully-toleranced Test Case 9
Saved View MBD_D Drawing

Notes -
Dual units used for 2X @.315 holes.

Supplemental geometry used to
define directions for rectangular
coordinate tolerance zones.

PMI Fully-Toleranced Test Case 9 - View D M
Includes Atomic Test Cases - 81, 95, 98 Rev D to I ndex
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Fully-toleranced Test Case 9
Saved View MBD_D Models
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