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Rethinking How You Write Standards

• Going digital is changing how standards 
are written

• A document does not always translate well 
to a database of digital standards

• Sentence structure, table layouts, and 
variable naming can all be impacted

• Need to consider how digital standards are 
searched and retrieved—not how a 
document is read

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Digital-Ready Standards

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Primary Differences When Writing a 
Document vs. a Digital Standard

• Digital standards need to be searchable, 
across all unique separate values

• Dimensions
• Properties
• Elemental composition
• Etc.

• Inconsistency increases AI Model 
complexity, the need for manual review, 
and the need for external support tools, 
i.e., mapping tables
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Document Structure
• Sentence structure
• Composition

Table Structure
• How to best show 

properties in tables
• See good (and not-

so-good) tables 

Content
• Property naming
• Value ranges
• Units
• Number formats

How to Think of Standards Differently
What We’ve Learned So Far

S A E  I n t e r n a t i o n a l

Drawings and 
Variables
• Dimensions
• Data
• Variable names
• Units 
• Number formats

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Table Structure

S A E  I n t e r n a t i o n a l

High Risk
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Organizing Primary Data Elements in Tables

Table 5b Minimum Tensile Properties AxialTable 5a Minimum Tensile Properties Tangential

Table 5 Minimum Tensile Properties

Axis Tensile Strength Yield Strength at 
0.2% Offset

Elongation in 
4D

Elongation in 
5D

Tangential 55.0 ksi (379 MPa) 41.0 ksi (283 MPa) 6% 5%

Axial 55.0 ksi (379 MPa) 41.0 ksi (283 MPa) 5% 4%

Property Value
Tensile Strength 55.0 ksi (379 MPa)
Yield Strength at 0.2% 
Offset

41.0 ksi (283 MPa)

Elongation in 4D 6%
Elongation in 5D 5%

Property Value
Tensile Strength 55.0 ksi (379 MPa)
Yield Strength at 0.2% 
Offset

41.0 ksi (283 MPa)

Elongation in 4D 5%
Elongation in 5D 4%

OR

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Avoid Combining Multiple Primary Data Elements 
in One Column

Table 3 Minimum Hardness Requirements

Nominal Thickness Inch Nominal Thickness 
Millimeters

Hardness 
HR15N

Hardness 
HRA

Hardness 
HRC

Up to 0.040, incl Up to 1.02, incl 75 N/A N/A

Over 0.040 to 0.070, incl Over 1.02 to 1.78, incl N/A 64 N/A

Over 0.070 to 0.1874, incl Over 1.78 to 4.760, incl N/A N/A 30

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Reporting Primary Data Elements with Different 
Table Dimensions

Table 2a Yield Strength

Table 2b Elongation

Property Value

Yield Strength Center Stress, +15% 36.0 ksi
Yield Strength Working Range 10.5 ksi

S A E  I n t e r n a t i o n a l

Nominal Diameter Inch Nominal 
Diameter 
Millimeter

Elongation, 
min

0.012 to 0.020, incl 0.30 to 0.50, incl 15%
0.025 to 0.040, incl 0.62 to 1.00, incl 20%

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Simplify Tables, Even if that Requires 
Splitting into Multiple Tables

Table Ia Chemical Requirements (Heat Analysis) Percent 
by Weight for Type I, II

              1 Manganese…
Table Ib Chemical Requirements (Heat Analysis) Percent 

by Weight for Type II

 1 Not varying more than 0.13% in any one lot.
 2 Not varying more than 0.30 in any one lot.

Table Ic Chemical Requirements (Heat Analysis) Percent 
by Weight for Type III

Element Min Max
Carbon 0.55 0.85
Manganese 0.60 1.201

Silicon 0.10 0.35
Phosphorus -- 0.040
Sulfur -- 0.050

Element Min Max
Carbon 0.45 0.851

Manganese 0.60 1.302

Silicon 0.10 0.30
Phosphorus -- 0.040
Sulfur -- 0.050

Element Min Max
Carbon 0.55 0.85
Manganese 0.60 1.20
Silicon 0.10 0.30
Phosphorus -- 0.040
Sulfur -- 0.050

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE



13

• Use a unique way to identify null cells 
in tables

• Blank cells may “mean” the value 
equals the cell above it

Explicitly Identify Null Cells in Tables

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Good Table Examples

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Example of Challenging Table

• Data ranges shown in a 
single cell

• Notes in same format as 
different units

• Multiple values in some 
cells (Temp/Time)

• Solution Heat Treated Row 
is unclear

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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• Keep tables simple—strive to have one data element per cell
• Think about how you are organizing data in rows and 

columns
• Simplifying and better organizing tables may require some 

data to be repeated 
• It may be best to split more complex tables into two or more

Takeaways

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Drawing and Variables

S A E  I n t e r n a t i o n a l

Medium-High Risk
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Using Consistent Variable Names for Dimensions

• Digital standards must be searchable in 
different ways than PDFs

• Users who want to find a standard part 
may want to search by various 
dimensions to find the right size
• Any dimension that a user wants to search 

must have a variable name (preferably a 
consistent one!)

• If standard variables are not used, 
manual mapping tables need to be 
created and managed 

S A E  I n t e r n a t i o n a l
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Working Towards Consistent Variables

• Where possible, work to make variables consistent across a common 
Type and Subtype

• In addition, work to make variables consistent from standard to standard

Ty
pe

Subtype Variables

Nut Self-locking, Spline 
Drive

D
B Nominal Size
K Max
…

Nut Plain Hexagon, Drilled 
and Undrilled

AF
K
R
…

Nut Castellated Hexagon E Min
D Nominal Thread Size
AF
…

S A E  I n t e r n a t i o n a l
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Data Stored Outside of Standards
• Some data, such has fixed dimensions of parts, are sometimes stored in separate document
• When the standard itself does not include the relevant data, it can complicate the digitization process.
• Some values do not have a variable name (e.g., common for fixed values)

What does this mean?
• Increases amount of manual extraction
• Requires manual variable naming
• Increases need for manually managed 

mapping tables
• Reduces value of drawing itself when 

fixed measurements are not identified

S A E  I n t e r n a t i o n a l

Display all relevant variables/measurements 
in drawings or in tables in the standard
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• /8/ looks like dimension, but 
this is actually a note 

• Relevant metadata often 
buried in list of notes for 
parts standards

• Best practice is to identify 
types of information in 
notes, rather than a random 
list

Non-Dimensional Information in 
Drawings
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Takeaways

S A E  I n t e r n a t i o n a l

• Use standard variables within a Type and Subtype of a part 
to reduce manual management and support cross-standard 
searching

• Where possible, have all relevant data in a standard and 
avoid separate documents

• Clearly identify the different types of information in the 
Notes section

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Content

S A E  I n t e r n a t i o n a l

Medium-High Risk
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Properties, Elements, Units and Such 

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Naming of Properties, Elements, Units and Such

• It is important to understand that users will search for digital 
standards based on various properties or elements 

• Naming properties consistently will help work toward more 
standard naming conventions.

• When inconsistent names are used, you must use a mapping 
table to enforce consistency:

• Inconsistency results in a lot of manual extraction/review from 
drawings and document text.

S A E  I n t e r n a t i o n a l



26

• Composition breakdown 
is critical information in 
materials specifications

• Be sure to include a 
Composition table for 
materials, even if 
Composition is specified 
in the Standard Title

• Having the model create 
this table adds 
complexity

Composition

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Data Ranges

Model trained so that “, 
incl” or “, excl” specify 
whether the range 
includes the number or not

Regardless of method used, it is best to be consistent so models 
do not have to account for multiple variations.

Model trained so value is 
included, if not otherwise 
specified 
• Value is >= 0.018 and 

<= 0.050

Model trained so that “and 
over” means >= and 
“Under” means <
• Value is >= 0.1875
• Value is < 0.006

S A E  I n t e r n a t i o n a l
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Units

When digitized, users will be searching 
for data based on properties.
Consistent units reduce model 
complexity with conversions:
• psi vs. ksi
• Minutes vs. hours
• Determine whether it is best to 

standardize with smaller or larger units

S A E  I n t e r n a t i o n a l
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Units and Number Format Internationalization

S A E  I n t e r n a t i o n a l

• Establish a convention for measurements and keep it consistent 
across standards

• Enforce consistency in number formats (always use “,” or decimal)

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Remainders and Formulas in Tables

• Users cannot search on “remainder”
• Users cannot search on “10xC” 
• Best to have numeric value for all         

elements when possible
• Models can calculate this, but it adds 

unnecessary complexity and manual 
oversight

• Also, consider decimal precision—keep 
consistent where possible

S A E  I n t e r n a t i o n a l
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Fractions vs. Decimals

• Use decimals over fractions, 
where possible

• Avoid scientific notations
• Different number formats, 

just like inconsistent units, 
adds unnecessary complexity 
to model and increases 
manual extraction/review

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Takeaways

• Consistency, consistency, consistency
• Simpler models
• Less manual extraction
• Less manual verification
• Less management of mapping tables
• More thorough search functionality

• Include composition tables for all material 
specifications

• Avoid requiring model to calculate values 
(e.g., remainder)

• Avoid using fractions or scientific notations

Properties

Elements

Units

Data Ranges

Number Formats

Decimal Precision

S A E  I n t e r n a t i o n a l
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Document Structure

S A E  I n t e r n a t i o n a l

Medium-High Risk
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Sentence Structure

3.3.3.1 Tensile Properties 
Tensile properties in the T62 Temper shall be as shown in Table 4.

3.4.2.1 Radiographic Indications (voids or inclusions)

Any dimension of any indication, measured in the plane of the radiograph, shall not exceed 0.050 inch 
(1.27 mm).

The average dimension of any indication shall be the arithmetic average of the maximum and 
minimum dimensions measured in the plane of the radiograph, and shall not exceed 0.030 inch (0.76 
mm).

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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The product shall be supplied in the following condition:

Cold rolled, annealed, and, unless annealing is performed in an 
atmosphere yielding a bright finish, descaled having a surface 
appearance comparable to the following commercial corrosion-
resistant steel finishes as described in ASTM A480/A480M and 
AS4194, and the following:

Hot rolled, or when authorized by purchaser, cold rolled, and 
annealed; when so ordered, plate shall be descaled.

Example: Corrosion Heat-Resistant 
Alloy

Incomplete requirements

Missing requirements

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Complete Sentences Directly Impacts Machine- 
Readability

The product shall be supplied in:
- Sheet
- Strip
- Plate

Sheet and Strip shall be Cold rolled, annealed, and, unless 
annealing is performed in an atmosphere yielding a bright finish, 
descaled having a surface appearance comparable to the 
following commercial corrosion-resistant steel finishes as 
described in ASTM A480/A480M and AS4194, and the following:

Sheet shall be No. 2 D Finish

Strip shall be No. 1 Finish

Plate shall be hot rolled, or when authorized by purchaser, cold 
rolled, and annealed; when so ordered, plate shall be descaled.

Requirements for Sheet
Requirements for Strip
Requirements for Plate

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Table/Figure References

3.3.2 Hardness
Hardness shall be as specified in Table 1.

Table 1 Nominal Diameter or Distance Between Parallel Sides

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Part Number Logic
• Some standards have a standard 

logic used to generate part 
numbers

• Requires readers and the model 
to refer to tables and notes to 
built a part number

• Recommendations:
• Refer to a common type of reference 

(e.g., a table) to build part number
• Specify the part number logic for each 

standard in the document (e.g., 
beginning of notes section)

• Ensure that standards can effectively 
grouped or classified by their part 
number logic

• Logic can be built into the model to 
generate the appropriate part numbers

Note 6 could easily be a table

S A E  I n t e r n a t i o n a lCopyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Takeaways

S A E  I n t e r n a t i o n a l

Use complete sentences
• All relevant information in sentence, even if that requires repeating text in a section title
• Remember that each paragraph will be treated as a separate entity

Do not embed requirements in section titles
• Requirements should be in discrete paragraphs

Use explicit table or figure references (e.g., Table 1, Figure 5)

For cases where part numbers are built from a common reference 
• Refer to a common type of reference (e.g., a table) to build part number
• Specify the part number logic for each standard in the document (e.g., beginning of notes 

section)
• Ensure that standards can effectively grouped or classified by their part number logic so that 

model can auto-generate part numbers

Copyright © SAE International. Further use or distribution is not permitted without permission from SAE
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Summary

S A E  I n t e r n a t i o n a l



41Copyright © SAE International. Further use or distribution is not permitted without permission from SAE

Summary

Stop thinking about standards as documents and more like 
they are a database

• The standard needs to stand on its own
• The components need to stand on their own

Digital standards need to be searchable, across standards
Consistency = Simpler AI models
Simpler AI models = Less manual extraction/review and 
fewer support tools = LESS COST
Some options to enforce consistency:

• Central templates or style guides
• Central editorial review
• Checking software

S A E  I n t e r n a t i o n a l

Contacts:
SAE International: leslie.mckay@sae.org
Cognistx: info@cognistx.com 

mailto:leslie.mckay@sae.org
mailto:info@cognistx.com
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Questions?

S A E  I n t e r n a t i o n a l
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