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DISCLAIMER OF ENDORSEMENT

Reference herein to any specific commercial products,
process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute
or imply its endorsement, recommendation, or favoring by
the United States Government or Sandia National
Laboratories.

The views and opinions of authors expressed herein do
not necessarily state or reflect those of the United States
Government or Sandia National Laboratories and shall not
be used for advertising or product endorsement purposes.
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Question?

= How many of you are familiar with or have perhaps heard of
the document titled “Identification, Support Model (SH) 3D
CAD Part”?

= Purpose of this presentation is to provide possible impact
scenario's this document may have on acceptance practices?




CAGE CODE 14213

R. DeVilbiss 332 KC
5. Whited B33 KC
T. Henderson 2081 SA
T. Christie 20B2 SA
O, Viortobomei 2882 5A
C. Wong EX3 5L
R Wan Cleawe B2234 5L

(U) IDENTIFICATION, SUPPORT MODEL (SH),

3D CAD PART
CHAMGE HISTORY
CONTROL HUMBER ISSUE RELEASEICHAMNGE MO,
BE25016-00 A AER 2013308054
B825018-01 B FCO 2013358054,
B8250168-01 IER 2014172054
BE25016-02 L FCO 2014385854
B825016-03 D FCOD 2018245154
Callout for par defining drawings and s micdel:

SUPPORT MODEL REPRESENTS (1) GEOMETRY PER 8025016

(1) Imzsert "MOMINAL® or "MEAN" to represent the support model's state of geometry.

DATE

101113
Af30v14
5030114
102014
0118

SR25018
PaceEd oF 13

Nofe: The nominal support model iz considersd the pimary support moded for 392504 6.
Refer to Sacfion 3.3 for addiional information.




Support Model (SH) 3D CAD Part @

1.2 Purpose
The purpose of this

) iﬁpeﬁegﬂﬁf:sg AP 203 — Configuration Controlled 3D
- authorize the S Design of Mechanlf:al Parts and
- identify and callg Assemblies

1.3.14 STEP ‘.

A STEP file is a STa
CAD file. Acceptable




Final Acceptance Based on Drawing @.

3.6 Support Model Authorization and Release at Issue A

Specific use(s) of a Support Model identified in product definition is at the discretion of the PRT or
design owner and shall be captured by the Engineering Authorization (AER or CER) released to IMS. A
DER may be used to release a development Support Model. Support Models may be used, for
example, in manufacturing, inspection, or analysis processes.

The Support Model and associated graphic drawing issues (AY or IPL) shall be in accordance with
T039. Refer to Section 6.1 for additional information.

Final acceptance of product is based on the drawing. However, this does not preclude the use of
Support Models in conjunction with the drawing in situations where it provides clarity or other
advantage during the final acceptance process. In cases regarding interpretation of the intent of the
Support Model versus the intent of the drawing, it is the responsibility of the Support Model user to
contact the design owner of the 3D CAD supported product drawing for resolution.




Support Model Callout in Product @&
Definition

NOTES:
1. SUPPORT MODEL REPRESENTS NOMINAL GEOMETRY PER 9925016.

IPL callout:

AR | SH5A6789-000 | SUPPORT MODEL, WIDGET 1

ARS | 1234567-00 BULK MATERIAL

NA | 9925016 IDENTIFICATION, SUPPORT MODEL, 3D CAD PART
NA | 9919100 MARKING, GENERAL METHODS
NA | 9900000 GENERAL REQUIREMENTS

NO PART / CONTROL NUMBER DESCRIPTION / MATERIAL NOTE | SHEET | [TeEM
REQD ZONE




What does this mean for product  @zx=.
acceptance?

ASME Y14.43-2011

[Revision of ASME Y14.43-2003 (R2008)]

Dimensioning
and Tolerancing
Principles for
Gages and
Fixtures

Engineering Drawing and Related
Documentation Practices




4.12 Economics

When a GO or functional gage is not economically
feasible, suitable simulations may be constructed using
other inspection tools. For example, a
computer-controlled coordinate measurement machine
may be used to acquire a digital data set. The points
may then be used to model actual values and compare
these with a worst-case computer design model of the
feature under test to determine violations of the bound-
aries normally inspected with a hard (physical) GO or
functional gage. These computer-generated GO and
functional gages simulate the function of hard gages.
The simulated soft gage will verity or reject only the
points probed, which are not necessarily representative
of all points on the workpiece being gaged. Also, it is
recommended for features being gaged for interrelation-
ships to datums that these workpieces be fixtured when-
ever possible to give a better simulation of the high-
point planes and axes than may be possible through the
use of probes directly on the datum features. Fixtures
shall be produced at a sufficient level of accuracy to
ensure acceptable uncertainty.




Soft Gaging .

Soft gaging is the term used when a set of coordinate
measurement data, such as data generated by a coordi-
nate measuring machine (CMM), is compared with a
design model for purposes of part acceptance /rejection.
In general terms, the soft gaging process works as
tollows:

Step 1: A part’s nominal geometry is modeled with
CAD software.

Step 2:  The design model is imported into the soft
gaging software where tolerance attributes are
attached to part features. (Some CAD systems
perform this step internally.)

Step 3:  The soft gaging software is used to generate
a worst-case model based on the nominal CAD
geometry varying by the amount allowed by
the tolerances. This worst-case model is called
a soft gage.

Step 4: A part is measured on a CMM, generating a
cloud of coordinate data points.

Step 5:  The soft gaging software compares this cloud
of points (or sometimes a reverse-engineered
design model based on it) with the soft gage
model and displays out-of-tolerance
conditions.

I E E _ _ ———— —————— —— — — — ——— —————————————— —————————II———



Example - Zeiss Calypso
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Example - Zeiss Calypso ) .
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Example - Smart Profile
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3D Profile Definition using ASME Y14 .41

ASMEY14.41-2012

[Revision of ASME Y14.41-2003 (R2008)]

(203

gray surfaces

=002 Digital Product
Definition Data

Practices

£]0-15

green surfaces

Engineering Drawing and Related
Documentation Practices

Drawing Note: Unless Otherwise Specified All

Dimensions Are Basic and Controlled By The CAD %
& The American Society of

ciety o
® Mechanical Engineers

Model and Controlled Simultaneously

The above engineering drawing example depicts profile tolerancing of all 3D surfaces
being fully defined with three explicit profile of a surface callouts per the ASME Y14.41-

2012 Standard.
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3D Model Based Drawing S
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ASME Y14.41 - 3D Modeling Standard
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Example — OGP MeasureFit
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Example — QVI/CCP Comparators
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Questions?
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March 15, 2017

Mr. E.& "Tomy" Bryce

Team Lead, RED Science and Enginesring (2522-1)
Sandia Nabonal Laboratories

P.0Q, Box 5800

Mail Stop 0616

Albuguarque, MM B7185

Diear Mr. Bryce:

In response to youwr e-mail dated March 14, 2017, ASME grants you permission to wse
excerpls from the standard Bsted below:

Cover Paga

Saction 412 -4.12.2
Section 8-2

Figure B-2

3 requeated to be used in 8 prasertation titled “Lise Gupport Models in Acceptance” at
Mational Muclear Sacurity Administration (MNSA) Lawrence Livermare Labaraboey (LLNL) Site
on Aprl 18-18, 2017, As is customary, we ask that the source document and ASME be fully
acknowledged. “Reprinted from ASME Y14.43-2011, by permission of The American
Sﬂclﬂr!,r of Mechanical Engineers. All rights reserved”, Mo further copies can be made
withrat written permieeinn Thic permiesion i= for this edition onlby. | you heve any
questions do nal hesitale to confact ma.

Sincerely,
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S_}""M'AL g

|wette Estavaz

Syetems Administralor
(212} 501-B4EZ
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