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Abstract 

This standard defines terminology and establishes uniform processes, procedures, and systematic 
methods for the management, control, monitoring, determination, verification, and documentation of mass 
properties during the design, development and operational phases of space systems, including their 
components and subsystems. This standard applies to space vehicles, upper stage vehicles, injection 
stages, satellite payloads, reentry vehicles, launch vehicles, and ballistic vehicles. This standard is 
intended to be used as a reference for the development of a project-specific, contractually required mass 
properties control plan. 
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Foreword 
This document is intended as a guide for developing mass properties control plans, and may also be used 
to establish requirements during preparation of acquisition contract and program specific documents. 

This standard combines MIL-STD-1811, MIL-HDBK-1811 Handbook for Mass Properties Control for 
Space systems, and MIL-M-38310B Mass Properties Control Requirements for Missile and Space 
systems. It contains proven methods and lessons learned for effective mass properties control, combines 
tools necessary for timely evaluation of program mass properties, and enables early decision making 
regarding possible design changes.  

The primary objective of this standard is to provide effective and uniform processes for space system 
mass properties control, analysis, verification, data management, and documentation. It is intended to be 
as comprehensive as practical and will be periodically updated to incorporate advances and innovations. 

The individuals that participated in the consensus development process with greater than 20% 
attendance are listed below. Members of the Technical Editing Subcommittee are indicated with an 
asterisk. Special recognition is given to William Kruse, Richard Sugiyama, and Louis Yang, who wrote the 
Technical Operating Report that formed the basis of this document. 

Tom Ajluni    Swales Aerospace 

Kevin Bee    ATK Thiokol 

Geoffrey Beech*   NASA MSFC 

Roger Belt    The Boeing Company 

Gerard Drewek    General Dynamics-Advanced Information  
     Systems 

David Finkleman   Analytical Graphics Incorporated 

Michael Froehlich   Ball Aerospace & Technologies Corporation 

William Griffiths (Chief Technical Editor) The Aerospace Corporation 

Mahantesh Hiremath*   Stellar Solutions, Inc. 

Gary Holloway (Co-Chair)  Lockheed Martin Space Systems Company 

Roland Holzmann*   The Boeing Company 

Quang Lam    Orbital Sciences Corporation 

Bell Lee*    Raytheon 

Dean Liensdorf    Lockheed Martin Space Systems Company 

Ian MacNeil*    The Boeing Company 

Thomas McGovern   Lockheed Martin Corporation 

John Nakai    Northrop Grumman 

Geoffrey Reber    The Aerospace Corporation 

Glen Richbourg    Lockheed Martin Space Systems Company 

Ric Roy     The Boeing Company 

Ronald Solomon   Northrop Grumman 
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Richard Sugiyama   The Aerospace Corporation 

Joseph Vecera*    Honeywell 

Ernest Wade    The Aerospace Corporation 

Louis Yang (Co-Chair)   The Aerospace Corporation 

Robert Zimmerman   Lockheed Martin Corporation 

At the time of approval, the voting members of the AIAA Mass Properties Committee on Standards were: 

Tom Ajluni    Swales Aerospace 

Kevin Bee    ATK Thiokol 

Geoffrey Beech    NASA MSFC 

Roger Belt    The Boeing Company 

Gerard Drewek    General Dynamics-Advanced Information  
     Systems 

David Finkleman   Analytical Graphics Incorporated 

Michael Froehlich   Ball Aerospace & Technologies Corporation 

Mahantesh Hiremath   Stellar Solutions, Inc. 

Gary Holloway    Lockheed Martin Space Systems Company 

Quang Lam    Orbital Sciences Corporation 

Bell Lee    Raytheon 

Ronald Solomon   Northrop Grumman 

Joseph Vecera    Honeywell 

Louis Yang    The Aerospace Corporation 

The above consensus body approved this document in November 2006. 

The AIAA Standards Executive Council (Mr. Amr ElSawy, Chairman) accepted the document for 
publication in December 2006. 

The AIAA Standards Procedures dictate that all approved Standards, Recommended Practices, and 
Guides are advisory only. Their use by anyone engaged in industry or trade is entirely voluntary. There is 
no agreement between industry or trade, in general or specific, and AIAA to adhere to any AIAA 
standards publication and no commitment to conform to or be guided by standards reports. However, 
should a procuring authority choose to use this standard and contractually impose it upon a contractor or 
subcontractor, the use of this standard will be as defined by that particular contract. 

In formulating, revising, and approving standards publications, the committees on standards will not 
consider patents that may apply to the subject matter. Prospective users of the publications are 
responsible for protecting themselves against liability for infringement of patents or copyright or both. 
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1 Scope 
This standard defines terminology and establishes uniform processes, procedures, and systematic 
methods for the management, control, monitoring, determination, verification, and documentation of mass 
properties during the design, development and operational phases of space systems, including their 
components and subsystems. This standard applies to space vehicles, upper stage vehicles, injection 
stages, satellite payloads, reentry vehicles, launch vehicles, and ballistic vehicles. This standard is 
intended to be used as a reference for the development of a project-specific, contractually required mass 
properties control plan. 

2 Tailoring 
When viewed from the perspective of a specific program or project context, the requirements defined in 
this Standard may be tailored to match the actual requirements of the particular program or project. 
Tailoring of requirements shall be undertaken in consultation with the procuring authority where 
applicable. 

NOTE Tailoring is a process by which individual requirements or specifications, standards, and related documents 
are evaluated and made applicable to a specific program or project by selection, and in some exceptional cases, 
modification and addition of requirements in the standards. 

3 Vocabulary 
3.1 Acronyms and Abbreviated Terms 

AIAA American Institute of Aeronautics and Astronautics 

ANSI American National Standards Institute 

ATP Authorization to Proceed 

CAD Computer Aided Design 

CDR Critical Design Review 

CDRL Contract Data Requirements List 

CFE Customer Furnished Equipment 

CM Center of Mass 

CR Customer Reserve 

DID Data Item Description 

ECLSS Environmental Control and Life Support System 

FEM Finite Element Model 

GSE Ground Support Equipment 

I&T Integration and Test 

LV Launch Vehicle 

MGA Mass Growth Allowance 

MIL-STD Military Standard 
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