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Design Allowables for Aerospace Industry

• Design for aerospace metallic structures must 
be approved by FAA certifier

• FAA accepts "A-Basis" and "B-Basis" values 
published in MIL-HDBK-5, and now MMPDS 
(Metallic Materials Properties Development and 
Standardization) as meeting the regulations of 
FAR 25.613.  

OR
• The designer must have sufficient data to verify 

the design allowables used. 



Design Allowables for Aerospace Industry

• The FAA views the MMPDS handbook as a vital tool for aircraft 
certification and continued airworthiness activities.

• Without the handbook, FAA review and approval of applicant submittals 
becomes more difficult, more costly and less consistent.  

• There could be multiple data submission for the same material that are 
conflicting or other instances that would require time consuming analysis 
and adjudication by the FAA.



S = Specification Minimum

B = T90

A = T99

Mechanical Property (i.e., FTY, et al) 

• B-Basis: At least 90% of population 
equals or exceeds value with 95% 
confidence.

• A-Basis: At least 99% of population 
equals or exceeds value with 95% 
confidence or the specification 
minimum when it is lower.

What is meant by A-Basis, B-Basis ?



What is the MMPDS Handbook?

• Metallic Materials Properties Development and 
Standardization

• Origination: ANC-5 in 1937  (prepared by Army-
Navy-Commerce Committee on Aircraft 
Requirements)

• In 1946 the United States Air Force sanctioned 
the creation of a database to include physical 
and mechanical properties of aerospace 
materials. 

• This database was created in 1958 and dubbed 
Military Handbook-5 (or MIL-HDBK-5 for short).

• The USAF issued a cancellation notice for MIL-
HDBK-5J, effective May 5, 2004. In the notice, 
a pointer is made to the MMPDS-01 as the 
replacement document.

• The MMPDS is now the only government-
recognized source in the U.S. of published 
design-allowable properties for metallic 
commercial and military aircraft structures and 
mechanically fastened joints.



MIL-HDBK-5J Handbook Cancellation Notice was issued 
May 2004 and superseded to MMPDS:



What is in MMPDS ?

• Mechanical property design 
allowables

• Physical property

• Stress-strain curves

• Effect of temperature curves

• Fatigue life curves

• Joints and Fasteners

• And More….



Graph Examples



What does it take to get design allowables 
in MMPDS?

Testing
Data analysis

Al alloy/temper registration

Public specification

More testing 
and analysis



Process to get an Alloy into MMPDS

Is it AluminumAlloy

Register with AA

AMS Specification

MMPDS Design Allowable

No

Yes



Requirements for MMPDS

•Must have a public specification, typically an SAE 
AMS (Aerospace Materials Specification)

•Required Tests; Tensile, Compression, Shear, 
Bearing, Stress-strain curves, Modulus, Physical 
properties

•Recommended tests; Elevated temperature, Fatigue, 
Fracture Toughness, Crack Growth

•Exceptions; High temperature applications do not 
require secondary properties, fasteners and joints 
(different requirements)



Aluminum Alloys

•Alloy and temper must be registered with AA
– Contact: Parvaneh Shafiee, Manager, Alloy and Temper 

Registration

– pshafiee@aluminum.org

•Aluminum alloy/temper registration requires sample 
size of 100 tests from 10 lots.  

•Tentative minimums may be registered for smaller 
sample sizes.

•Aerospace alloys typically use same analysis as AMS 
or MMPDS as appropriate.



International Alloy Designation & Chemical 
Composition Registration of Wrought Aluminum Alloys

Proposed Alloy 
Composition

AAI responds to 
Signatory with 

alloy designation

Registration 
request submitted 

to country 
Signatory

Signatory submits 
registration request 

to Aluminum 
Association Inc.

Signatory submits registration 
request to other Signatory 
organizations for review.

AAI Technical Committee 
on Product Standards 

reviews alloy registration

AAI publishes alloy 
designation and composition 

in TEAL Sheets

Resolution & 
Approval

Aluminum Association Inc. (AAI) registration is the 
internationally recognized alloy designation system for 
wrought Al alloys.
International registrations are submitted to the AAI through 
Signatories of the Declaration of Accord.
Alloy must be offered for sale in commercial quantities and 
sold in a standard business context within last 12 months.
Alloy must be produced by commercial processes and not 
just “laboratory scale” volumes.
Alloy is cast and fabricated in production facilities and is 
NOT a one-time production.
There is an expected and ongoing commercial demand for 
the alloy.



AMS Specification

• Information about the AMS Metals Group, the AMS 
NonMetals Group, and each of the individual committees that 
make up the AMS Division, available at the following URL: 
<http://www.sae.org/technicalcommittees/aermtd.htm>.

• Public posting of basic information is on line at the following 
URL:  http://www.sae.org/standardsdev

• Contact Kerri Rohall at SAE <kerrir@sae.org>
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Overview of
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AMS Metals Group

Commodity Committees - Dedicated to Maintaining Specifications
AMS-B Finishes, Processes, & Fluids
AMS-D Nonferrous Alloys (Aluminum, Magnesium, & Copper)
AMS-E Carbon & Low Alloy Steels, Specialty Steels & Alloys
AMS-F Corrosion & Heat Resistant Alloys
AMS-G Titanium, Beryllium & Refractory Materials

Engineering Committee - Dedicated to Leading Edge Technical Issues
AMEC Aerospace Metals Engineering Committee (providing technical resources for 

cooperative activities and the synergistic interchange of ideas and member 
experience)

• Six committees dedicated to creating and maintaining more than 2400 
AMS specifications covering metals and metals processes. 

• Participants include OEMs, suppliers, processors, consulting firms, 
government, and others across the aerospace and defense industries.



1. Committee/chairperson validates need for specification 
and assesses the maturity of the material/process.
• Support from at least two aerospace users
• Proposed properties substantiated by Battelle analysis.

2. Sponsor drafts the new specification after obtaining assistance from 
SAE Editorial Consultant for format, consistency, and technical clarity.

3. Draft specification balloted to SAE technical committee of jurisdiction 
for comment over a 28-Day review period.

4. Each technical (requirements-based) comment is debated and resolved 
by consensus process.

5. Final version balloted to SAE Aerospace (industry VPs) for approval.
6. Document published by SAE.

Creating an AMS Specification



Committee Interactions

• Specification balloting and debate occurs year-round through 
committee website, email, and electronic communication 
tools.

• Meetings are open to all interested parties 
(two meetings each year for most committees) 

• Committee officers & membership approved by SAE 
Aerospace Council

• Committee chairpersons are responsible for maintaining 
committee membership balance (user, supplier, & liaison 
members)

• Only committee members vote on draft documents
– Supplier member participation is highly valued, but final 

approval votes are “User Member Only”
(OEM/transport operator/government).  

• Individuals participate on committees as technical experts and 
not as representatives of their organization/business. 



Data Requirements

• AMS minimum data requirements
– Aluminum alloys and tempers must be registered with AA
– Sample size 30 (per thickness range for wrought product unless 

regression analysis used)
– 3 Heats

• Statistical analysis 
– Normal analysis 
– Spec min =  Mean – (k99 * Std. Deviation)

- k99 = one-sided tolerance tolerance-limit factor corresponding to a 
proportion at least 0.99 of a normal distribution and a confidence 
coefficient of 0.95 

– Larger sample sizes (100) use MMPDS guidelines

• Proposed minimums must be supported by data (can be 
slightly lower, but cannot be higher)



Statistical Analysis

• Minimum properties are 
determined for all 3 
– AA

– AMS

– MMPDS

• However, not necessarily in 
the same way

• Most demanding analysis is 
MMPDS 

• Necessary cooperation 
between all groups



Battelle Analysis

• All analysis is done by Battelle (non-partial) using SAE 
AMS guidelines or MMPDS guidelines as appropriate.

• All data received by Battelle is considered company 
confidential and is not shared with any other source 
without permission of company which supplied the data.

• Analysis result is sent to whomever supplied the data.  

• The data supplier can decide if they want to proceed or 
acquire more data for 
– AA registration (if aluminum alloy)

– AMS minimums

– MMPDS design allowables



MMPDS

• Information about MMPDS can be found on 
www.mmpds.org

• Contacts for handbooks: Anne Mundy mundya@battelle.org

• Contacts for technical questions: 

Jana Jackson jacksonj@battelle.org

Rich Rice  ricerc@battelle.org



MMPDS Organization

•Maintain Technical Oversight

•Ensure Certifying Body 
Requirements Met

•Support Analyses to Add/    
Update GSG Priority           
Materials and Data

•Justify Access to Data by 
Government Agencies

•Cover Publication of MMPDS 
Revisions, Agendas and     
Minutes

•Provide/Update Specialized   
Data Analysis Tools

•Provide Exclusive Access to 
Current / Quantitative Data & 
Supporting Information

•Establish Priority of New 
Materials and Data Analysis Tools 
for MMPDS Incorporation

•Supporting MMPDS Analyses   
for MMPDS Coordination

MMPDS/
MIL-HDBK-5
Coordination

Government
Responsibilities

Industry
Responsibilities



ISG/GSG  Current Members

• There are 23 current, active ISG member companies
-Airbus - Alcan - Alcoa

-Allfast - Alu Menziken - Aubert & Duval

-Boeing - Bombardier - Corus Aluminum

-Embraer - Goodrich Aero. - Granta

-Haynes Intl. - ITP - Kaiser Aluminum

-L3 Comm. (new) - Lockheed Martin - Northrop Grumman

-Raytheon Aircraft - Spirit Aerosystems - Sumitomo Light Metal

-Textron (Cessna) - Westmoreland

• GSG members for the current program year are expected to include: 
FAA, Navy, DLA, and NASA

• GSG memberships on the part of the Air Force and Army are anticipated 
in the future



MMPDS Data Requirements

• Tensile properties
– For A- & B-Basis, minimum of 100 tests, 10 heats/ 10 lots

• Secondary properties; compression, shear, bearing
– Paired ratios

– 3 heats/ 10 lots, 20 samples (prefer duplicate/lot)

• Elongation (from specification)

• Modulus

• Physical properties

• Stress-Strain curves



Additional info

• Desired
– Elevated temperature effects

– Fatigue

– Crack growth

– Fracture toughness 

– Stress corrosion cracking 
resistance

• Fasteners and joints 
(Chapter 8 of MMPDS)



MMPDS Coordination Committee

•Proposed inclusions/changes to MMPDS are 
presented to MMPDS Coordination Committees for 
approval

•Meetings held in spring and fall

• Information on meeting www.mmpds.org



Summary

• MMPDS Handbook is the approved source for design 
allowables by FAA

• Requirements:
– Public Specification
– Data Analysis done by Battelle
– Approval by MMPDS Coordination Committee

• Helpful websites:
– www.sae.org
– www.mmpds.org

• Contact:  (Jana) JacksonJ@Battelle.org


