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Motivation for Standards
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What do standards accomplish?

A Safety of people and property
A Ec o ofcaaly

A C o mwjthlregulation

A 1 nt er ooppeoduatdand serviges

AEncourages competition

A Di mtradeibarrers

A P r oaormamoe understanding
Alnnovation

Business & Research
are Global!
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Standards Sodrt vl ey
Standards: Requires Interoperability

A Repeatability (I can get the sal

A Reproducibility (someone el se c:

A Compatibility (comparative or ¢t

Comparative:
A one vs. another (e.g. A is heavier than B)
A by consensus, but no anchor

Traceable:

A calibration to a
A precision
A accuracy

n/ t
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Standards Frameworks  Ntonl e of
U.S. Department of Commerce
Documentary Standards Physical Standards
S| (System
International)

e National
USA — Metrology
( ) Institutes
ASTM ASME IEEE Primary Defense
(1898) (1884) (1884) Labs

SAE JAYVAVAY )
(1916) (1932) Calibration | /o0 Manufacturing
Labs
Consensus

Repeatability Consenél_Js
Reproducibility Traceability

Documentary, Reference Materials (Artifacts), Reference Data
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Documentary standards come from
ASTM, AFNOR, API, ASME, BSI, EN, CSA, DIN, GB, ISO, JIS, SAE, ...

Acronym Soup!
does not matter because they all fall under
the framework and "traceability" to shared standards

Ensures "Standard" of Units, Processes, and Procedures
to realize the necessary
A Repeatabil
A Reproducib
ACompatibility

Copyright 2003 hitp:/ /www.indospectrum.com




Some Legal Aspects of Standards 1P
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Legal Contracts & Treaty Agreements
requires some method to enforce compliance
A Regul ations
A Key comparisons
Audi ts
Certi fi
|l nspect.
Document

To o o I

Contract Law & Wording of Documentary Standards

A shall = requirement*

A should = recommendati on*

A may = permission*

A can = possibility or capabi

Amust = law of nature, but should be avoided*
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Controlling (& Assessing) Error & Uncertainty
1) Remove what error and uncertainty sources you can
2) Measure or assess the rest
A error bud g e variabilpyrstadies, jemahrnaokimg/round-robin, ...

Preliminary: [development stage]

Pre-test: [start of a series of tests]

During testing: [while we run the test] A
Post test: [some time after the test is done]i

A
4 \
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Preliminary: [development stage]
intralaboratory, interlaboratory, benchmarking
A repeatability, reproduci bility, met ho
A defining your -banediagrary, whilé some souces wé rieglesth

Measurement Reference Measurement Measurement
Setup Standard Equipment Environment Subject
Lighting Camera/mount - N ,.
Lens aperture temperature - 8N
Exposure time CCD sensor M9 o N BR
Depthof-field Lens resolution temperature - ) CHIRS g
Fieldof-view —» Lens distortion Object heat » WO ' ,_
Speckle pattern Image noise —»\ Camera motion —» ’
Stereorig mounting —»\  Calibration Camera resolution Dust/Dirt —» Image blur —»
Stereo camera angle —\ grid Image ADC Air turbulence —» Sample motion Total
Measurement
Displacement —, ASTM E2208 —»/ Repeatability —», Step size —», Variation
3D Shape —¥, VIG3D Testing > Training —, Subset size —»
Strain Guide Optimization criterion
Scholarly — Grayvalue interpolation —>
literature Subset shape function ——,
Stereorig calibration —>
Imageprefiltering —»,
Strain calculation —; e
Definition of Physical Procedures Personnel Software
Measurand Constants Calculations




Standards: Controlling Error & Uncertainty U

Standards and Technology
U.S. Department of Commerce

Pre-test: [start of a series of tests]
setup (method). calibration, and verification/classification

P

Noise Floor Check
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During testing: [while we run the test]
methods, procedures, and acquisition

Engineering
Stress vs. Strain
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Standards: Controlling Error & Uncertainty

A Region o
A Subset

A Step
A Correl aty
Thresholds

A et c.
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Post-test: [some time after the test is done]

analysis, rejection, and reporting

Left Image

near failure -

0.5 - increased transverse stress

--::\

-- increment 0.01 m/m

Strain Cal cu |<m%*>dt4i o~ B0

Sampling

Reporting
et c.

initial transverse stress

0.3
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Preliminary: [development stage]
intralaboratory, interlaboratory, benchmarking
A repeatability, reproducibility, me t
A defining your -banediagrar, whilé somersouces wé rfeglesth

Pre-test: [start of a series of tests]
setup (method), calibration, and verification/classification

During testing: [while we run the test]
methods, procedures, and acquisition

A
A

Post-test: [some time after the test is done]
analysis, rejection, and reporting
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Which DIC set-up bestn Fforip ur p® s e Ot
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Standards or Experiments
Strain measurement: 2-point / uniform field / variable field / localized
Displacement measurement: 2-point / displacements x, y, z / rotations
Specimen shape: flat / curved / initially flat then curved
Strain range: elastic / plastic / near-failure strains
Temporal range: static / quasi-static / dynamic

EngineeringStressvs. Strain
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