NFPA 1125

Code for the
Manufacture of
Model Rocket and
High Power
Rocket Motors

2007 Edition

(3]

NFPA

NFPA, 1 Batterymarch Park, Quincy, MA 02169-7471
An International Codes and Standards Organization

Documents

Document Sharing Hub

Full document details: NFPA 1125 2007


http://avadocuments2026.com/doc/nfpa-1125-2007
http://avadocuments2026.com/doc/nfpa-1125-2007

IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA DOCUMENTS
NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA DOCUMENTS

NFPA codes, standards, recommended practices, and guides, of which the document contained herein is one, are de-
veloped through a consensus standards development process approved by the American National Standards Institute.
This process brings together volunteers representing varied viewpoints and interests to achieve consensus on fire and
other safety issues. While the NFPA administers the process and establishes rules to promote fairness in the develop-
ment of consensus, it does not independently test, evaluate, or verify the accuracy of any information or the soundness
of any judgments contained in its codes and standards.

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or reliance
on this document. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any information
published herein.

In issuing and making this document available, the NFPA is not undertaking to render professional or other services
for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any person or entity
to someone else. Anyone using this document should rely on his or her own independent judgment or, as appropriate,
seek the advice of a competent professional in determining the exercise of reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of this document.
Nor does the NFPA list, certify, test or inspect products, designs, or installations for compliance with this document.
Any certification or other statement of compliance with the requirements of this document shall not be attributable to
the NFPA and is solely the responsibility of the certifier or maker of the statement.
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ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents

Users of NFPA codes, standards, recommended practices, and guides should be aware that
these documents may be superseded at any time by the issuance of new editions or may be
amended from time to time through the issuance of Tentative Interim Amendments. An offi-
cial NFPA document at any point in time consists of the current edition of the document
together with any Tentative Interim Amendments and any Errata then in effect. In order to
determine whether a given documentis the current edition and whether it has been amended
through the issuance of Tentative Interim Amendments or corrected through the issuance of
Errata, consult appropriate NFPA publications such as the National Fire Codes® Subscription
Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed
below.

Interpretations of NFPA Documents

A statement, written or oral, that is not processed in accordance with Section 6 of the Reg-
ulations Governing Committee Projects shall not be considered the official position of NFPA
or any of its Committees and shall not be considered to be, nor be relied upon as, a Formal
Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights
asserted in connection with any items which are mentioned in or are the subject of NFPA
codes, standards, recommended practices, and guides, and the NFPA disclaims liability for
the infringement of any patent resulting from the use of or reliance on these documents.
Users of these documents are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, is entirely their own responsibility.

NFPA adheres to applicable policies of the American National Standards Institute with
respect to patents. For further information contact the NFPA at the address listed below.

Law and Regulations

Users of these documents should consult applicable federal, state, and local laws and reg-
ulations. NFPA does not, by the publication of its codes, standards, recommended practices,
and guides, intend to urge action that is not in compliance with applicable laws, and these
documents may not be construed as doing so.

Copyrights

This document is copyrighted by the NFPA. It is made available for a wide variety of both
public and private uses. These include both use, by reference, in laws and regulations, and
use in private selfregulation, standardization, and the promotion of safe practices and
methods. By making this document available for use and adoption by public authorities and
private users, the NFPA does not waive any rights in copyright to this document.

Use of NFPA documents for regulatory purposes should be accomplished through adop-
tion by reference. The term “adoption by reference” means the citing of title, edition, and
publishing information only. Any deletions, additions, and changes desired by the adopting
authority should be noted separately in the adopting instrument. In order to assist NFPA in
following the uses made of its documents, adopting authorities are requested to notify the
NFPA (Attention: Secretary, Standards Council) in writing of such use. For technical assis-
tance and questions concerning adoption of NFPA documents, contact NFPA at the address
below.

For Further Information

All questions or other communications relating to NFPA codes, standards, recommended
practices, and guides and all requests for information on NFPA procedures governing its
codes and standards development process, including information on the procedures for
requesting Formal Interpretations, for proposing Tentative Interim Amendments, and for
proposing revisions to NFPA documents during regular revision cycles, should be sent to
NFPA headquarters, addressed to the attention of the Secretary, Standards Council, NFPA,
1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

For more information about NFPA, visit the NFPA website at www.nfpa.org.
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Copyright © 2006 National Fire Protection Association. All Rights Reserved.
NFPA 1125
Code for the
Manufacture of Model Rocket and High Power Rocket Motors

2007 Edition

This edition of NFPA 1125, Code for the Manufacture of Model Rocket and High Power Rocket
Motors, was prepared by the Technical Committee on Pyrotechnics. It was issued by the Stan-
dards Council on July 28, 2006, with an effective date of August 17, 2006, and supersedes all
previous editions.

This edition of NFPA 1125 was approved as an American National Standard on August 17,
2006.

Origin and Development of NFPA 1125

With the increased interest in high power rocketry, the Technical Committee on Pyrotech-
nics believed that public safety would be best served by the development of a code relating to
the manufacture of model and high power rocket motors rather than relying on the provi-
sions of NFPA 1124, Code for the Manufacture, Transportation, and Storage of Fireworks. NFPA 1124
pertains to the manufacture of fireworks, much of which is not applicable to the manufacture
of model rocket and high power rocket motors.

In 1988, the Committee developed the first edition of NFPA 1125 for model rocket motors
only. However, by 1995, the use of high power rocket motors became important as a distinc-
tion from the model rocketry sector of the public. The scope of NFPA 1125 was expanded to
address both model and high power rocket motor manufacture. NFPA 1125 included require-
ments developed by the Committee to promote safety in the manufacture of model rocket
motors and also the manufacture of high power rocket motors.

In the 2001 revision, the Committee incorporated changes updating regulatory provisions,
which made it compatible with industry practices and consistent with NFPA 1122, Code for
Model Rocketry, and NFPA 1127, Code for High Power Rocketry. The revision also included changes
to conform with the Manual of Style for NFPA Technical Committee Documents.

The 2007 revision of the code includes updates to definitions for coordination with the
rocketry documents and to be consistent with the NFPA Glossary of Terms.

The Committee has modified the definition and design requirements for hybrid propel-
lant high power rocket motors to allow the use of liquid fuels. The Committee has also added
arequirement of labeling the casing of reloadable rocket motors with the maximum number
of times the casing can be reused.
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COMMITTEE PERSONNEL 1125-3

This list vepresents the membership at the time the Committee was balloted on the final text of this edition. Since that time,
changes in the membership may have occurred. A key to classifications is found at the back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of the Association or
any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on the manufacture,
transportation, and storage of consumer and display fireworks, pyrotechnic special effects, and model and
high power rocket motors. This Committee shall have primary responsibility for the use of display fireworks
and for model and high power rocketry, and the construction, launching, and other operations that involve
model and high power rocket motors. The Committee shall have primary responsibility for documents on
the wholesale and retail sale and storage of consumer fireworks.

The Committee does not have responsibility for documents on the use of consumer fireworks by the general
public; on the use of pyrotechnic special effects before a proximate audience; on the manufacture, transpor-
tation, storage for use of military, automotive, agricultural, and industrial pyrotechnics.
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NFPA 1125
Code for the

Manufacture of Model Rocket
and High Power Rocket Motors

2007 Edition

IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

Changes other than editorial are indicated by a vertical
rule beside the paragraph, table, or figure in which the
change occurred. These rules are included as an aid to the
user in identifying changes from the previous edition. Where
one or more complete paragraphs have been deleted, the de-
letion is indicated by a bullet (®) between the paragraphs that
remain.

Areference in brackets [ | following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex D. Editorial
changes to extracted material consist of revising references to
an appropriate division in this document or the inclusion of
the document number with the division number when the
reference is to the original document. Requests for interpreta-
tions or revisions of extracted text shall be sent to the techni-
cal committee responsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex D.

Chapter 1 Administration

1.1 Scope.

1.1.1%* This code shall apply to the manufacture of model and
high power rocket motors designed, sold, and used for the
purpose of propelling recoverable aero models.

1.1.2 This code shall apply to the design, construction, and
reliability of model and high power rocket motors and model
rocket and high power motor-reloading kits and their compo-
nents, and to the limitation of propellant mass and power.

1.1.3 This code shall not apply to the sale and use of the
following:

(1) Model rocket motors (covered by NFPA 1122, Code for
Model Rocketry)

(2) High power rocket motors (covered by NFPA 1127, Code
for High Power Rocketry)

1.1.4%* This code shall not apply to the manufacture, transpor-
tation, and storage of fireworks.

Full document details: NFPA 1125 2007

1.1.5 This code shall not apply to the manufacture, transporta-
tion, and storage of rocket motors by the United States military or
other agencies or political subdivisions of the United States.

1.1.6 This code shall not apply to the assembly of reloadable
model or high power rocket motors by the user.

1.1.7 This code shall not apply to the fabrication of model
rocket motors or high power rocket motors by individuals for
their personal use.

1.2 Purpose.

1.2.1 The purpose of this code shall be to provide reasonable
safety in the manufacture of model rocket and high power
rocket motors.

1.2.2 The purpose of this code shall be to ensure the avail-
ability of commercial model and high power rocket motors
and components that meet the standards as stated herein.

1.2.3 The purpose of this code shall also be to supplement
existing federal, state, or local regulations.

1.3 Equivalency. Nothing in this code is intended to prevent
the use of systems, methods, or devices of equivalent or supe-
rior quality, strength, fire resistance, effectiveness, durability,
and safety over those prescribed by this code.

1.3.1 Technical documentation shall be submitted to the au-
thority having jurisdiction to demonstrate equivalency.

1.3.2 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

1.4 Enforcement. This code shall be administered and en-
forced by the authority having jurisdiction designated by the
governing authority. (See Annex C for sample wording for enabling
legislation.)

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this code and shall be consid-
ered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2007 edition.

NFPA 70, National Electrical Code®, 2005 edition.

NFPA 101®, Life Safety Code®, 2006 edition.

NFPA 430, Code for the Storage of Liquid and Solid Oxidizers,
2004 edition.

NFPA 704, Standard System for the Identification of the Hazards
of Materials for Emergency Response, 2007 edition.

NFPA 1122, Code for Model Rocketry, 2002 edition.

NFPA 1127, Code for High Power Rocketry, 2002 edition.

2.3 Other Publications.

2.3.1 U.S. Government Publications. U.S. Government Print-
ing Office, Washington, DC 20402.

Title 16, Code of Federal Regulations, Part 1500, Federal
Hazardous Substances Act.

Title 16, Code of Federal Regulations, Parts 1500.85(8) and
(9), Consumer Product Safety Commission (CPSC) Regulations.
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Title 18, United States Code, Chapter 40, “Importation,
Manufacture, Distribution, and Storage of Explosive Materi-
als,” Regulation of Explosives, of the Crime Control Act of
1970, Title XI.

Title 27, Code of Federal Regulations, Part 55, Bureau of
Alcohol, Tobacco, Firearms, and Explosives, U.S. Department
of the Treasury.

Title 29, Code of Federal Regulations, Part 1910.119.

Title 40, Code of Federal Regulations, U.S. EPA, Superfund
Appropriation and Reauthorization Act (SARA), Title III.

Title 49, Code of Federal Regulations, Parts 100 to end (Haz-
ardous Materials Regulations, U.S. Dept. of Transportation).

DOT-E-7887, Exemption to Title 49, Code of Federal Regu-
lations, Parts 171-180.

2.3.2 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 495, Explosive Materials Code, 2006 edition.

NFPA 1122, Code for Model Rocketry, 2002 edition.

NFPA 1124, Code for the Manufacture, Transportation, Storage,
and Retail Sales of Fireworks and Pyrotechnic Articles, 2006 edition.

NFPA 1127, Code for High Power Rocketry, 2002 edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this code. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

3.2.2% Authority Having Jurisdiction (AHJ) An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3% Code. Astandard thatis an extensive compilation of pro-
visions covering broad subject matter or that is suitable for adop-
tion into law independently of other codes and standards.

3.2.4 Labeled. Equipment or materials to which has been at-
tached a label, symbol, or other identifying mark of an organiza-
tion that is acceptable to the authority having jurisdiction and
concerned with product evaluation, that maintains periodic in-
spection of production of labeled equipment or materials, and
by whose labeling the manufacturer indicates compliance with
appropriate standards or performance in a specified manner.

3.2.5%* Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the author-
ity having jurisdiction and concerned with evaluation of products
or services, that maintains periodic inspection of production of
listed equipment or materials or periodic evaluation of services,
and whose listing states that either the equipment, material, or

\
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service meets appropriate designated standards or has been
tested and found suitable for a specified purpose.

3.2.6 Shall. Indicates a mandatory requirement.

3.2.7 Should. Indicates a recommendation or that which is
advised but not required.

3.3 General Definitions.

3.3.1 Aero Model. An unmanned flying device including the
category of model or high power rocket as defined in this
section.

3.3.2*% Barricade. A natural or artificial barrier that effectively
screens a magazine, building, railway, or highway from the effects
of an explosion in a magazine or building containing explosives.

3.3.2.1 Artificial Barricade. An artificial mound or revet-
ted wall of earth of a minimum thickness of 0.9 m (3 ft).

3.3.2.2 Natural Barricade. A natural outdoor feature(s),
such as hills or trees, with a density sufficient to prevent
surrounding exposures that require protection from being
seen from a magazine or building containing explosives
when the trees are bare of leaves. [1124, 2006]

3.3.2.3% Screen Barricade. Any barrier that contains the
embers and debris from a fire or deflagration in a process
building, thus preventing propagation of fire to other
buildings or areas.

3.3.3 Building.

3.3.3.1% Inhabited Building. Any building or structure
regularly used in whole or part as a place of human habita-
tion. [495, 2006]

3.3.3.2 Mixing Building. Any building used primarily for
mixing and blending of propellant, delay, or ejection com-
positions.

3.3.3.3 Nonprocess Building. Any office building, ware-
house, or other building located in a rocket motor plant
where no explosives are processed or stored.

3.3.3.4 Process Building. Any building in which propel-
lant, delay composition, or ejection composition is mixed,
pressed, or modified in any manner, or in which any modi-
fication is made to the model or high power rocket motor
prior to its completed form, excluding interim storage, la-
beling, or packaging of the completed motor in consumer
packaging or in a container acceptable to the Department
of Transportation.

3.3.3.5 Storage Building. Any building or structure in the
rocket motor plant in which model rocket motors or high
power rocket motors in any state of processing or finished
model rocket motors or high power rocket motors are
stored, but in which no processing or manufacturing is ac-
tually performed.

3.3.4 Certified. Approved or endorsed authoritatively.

3.3.5% Certified Motor. A commercially made rocket motor
that has been tested by a recognized testing organization that
is acceptable to the authority having jurisdiction and found to
meet the requirements set forth in this code.

3.3.6* Certified User. An individual, a distributor, or a seller
who has been tested or otherwise examined by a recognized or-
ganization that is acceptable to the authority having jurisdiction
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and found to be qualified to purchase, possess, or use high power
rocket motors.

3.3.7 Commercial Manufacturer. Any individual, firm, part-
nership, joint venture, corporation, or other business entity
engaged in research, development, production, preparation,
testing, maintenance, or supply of rockets, rocket motors,
rocket propellant chemicals, rocket propellant, delay or ejec-
tion modules, or rocket components or parts. [1122, 2002]

3.3.8 Composition.

3.3.8.1 Delay Composition. A chemical mixture that, upon
burning and without explosion, is used to provide a delay
between the thrust and ejection phases.

3.3.8.2 Ejection Composition. A chemical mixture that,
upon burning, produces a burst of gas for deploying recov-
ery devices.

3.3.8.3 Propellant Composition. A chemical mixture that,
upon burning, produces thrust to propel a recoverable
aero model.

3.3.9* Explosive. Any chemical compound, mixture, or de-
vice, the primary or common purpose of which is to function
by explosion. [495, 2006]

3.3.9.1 Low Explosive. Explosive materials that can be
caused to deflagrate when confined (e.g., Black Powder,
safety fuses, igniters, igniter cords, fuse lighters, and display
fireworks defined as low explosives by U.S. Department of
Transportation regulations in 49 CFR 173 except for bulk
salutes).

3.3.10 Facility. All land and buildings, including the rocket
motor plant, constituting a model or high power rocket motor
manufacturing operation.

3.3.11 Flight Cylinder. A high-pressure container used in a
hybrid rocket motor system to contain pressurized liquid or
gas. [1127, 2002]

3.3.11.1 Sealed Flight Cylinder. A flight cylinder used in a
hybrid rocket motor system into which a pressurized liquid
or gas can be loaded prior to launch and stored for an
indefinite period.

3.3.11.2 Vented Flight Cylinder. A flight cylinder used in a
hybrid rocket motor system that continuously vents a pres-
surized liquid or gas to the atmosphere during the motor
fill and ignition procedures.

3.3.12 Highway. Any public street, public alley, or public
road including a privately financed, constructed, or main-
tained road that is regularly and openly traveled by the gen-
eral public.

3.3.13 Magazine. A building or structure, other than an ex-
plosives manufacturing building, approved for the storage of
explosive materials. [1124, 2006]

3.3.14* Manufacture. The preparation of propellant, delay,
and ejection compositions and the loading and assembly of
model or high power rocket motors and igniters and any other
alteration of their pyrotechnic components.

3.3.15 Model Rocket Engine. See 3.3.25, Rocket Motor.

3.3.16 Module. A pyrotechnic component of a hybrid or re-
loadable rocket motor in which its chemical composition is
preloaded into a finished assembly that does not necessitate
mixing of ingredients by the user.
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3.3.17 Motor-Reloading Kit. A package designed and pro-
duced by a commercial manufacturer that contains all the
components and parts necessary to reload and reuse a reload-
able model or high power rocket motor casing.

3.3.18 Person. Any individual, firm, copartnership, corpora-
tion, company, association, or joint-stock association, includ-
ing any trustee, receiver, assignee, or personal representative
thereof.

3.3.19 Pressing System. A building or group of buildings con-
stituting one rocket motor manufacturing unit; considered as
one process building for the application of Table 6.1.2 (see
Table 6.1.2).

3.3.20 Production Lot. A uniquely identifiable group of solid
propellant model or high power rocket motors, motor-
reloading kits, or pyrotechnic module(s) possessing the same
characteristics resulting from production under common
manufacturing conditions using the same batch of materials.

3.3.21 Propellant. The material(s) utilized in a model or
high power rocket motor that produces thrust by the dis-
charge of a working fluid generated by combustion, decompo-
sition, change of state, or other operation of such material
contained, carried, or stored within the model or high power
rocket motor.

3.3.22 Public Conveyance. Any railroad car, street car, ferry,
cab, bus, airplane, or other vehicle that carries passengers for
hire.

3.3.23 Railway. Any steam, electric, diesel-electric, or other
railroad or railway that carries passengers for hire on the par-
ticular line or branch in the vicinity of a rocket motor plant or
storage facility.

3.3.24 Rocket Engine. See 3.3.25, Rocket Motor.

3.3.25 Rocket Motor. A device containing propellant that pro-
vides the force or thrust to cause a rocket to move. [1122, 2002]

3.3.25.1 Composite Propellant Rocket Motor. Any device as
defined under rocket motor that utilizes a propellant
charge consisting primarily of an inorganic oxidizer dis-
persed in a carbonaceous polymeric binder.

3.3.25.2 High Power Rocket Motor. A rocket motor that
has more than 160 N-sec but no more than 40,960 N-sec
of total impulse, or that produces an average thrust of
greater than 80 N, or that contains greater than 62.5 g
(2.2 oz) of propellant.

3.3.25.3 Hybrid Rocket Motor. Arocket motor in which one
or more of the fuels exist in a physical state (solid, liquid, or
gaseous) different than the oxidizer and that derives its
force or thrust from the combination thereof.

3.3.25.4 Model Rocket Motor. A rocket motor that has a
total impulse of no greater than 160 N-sec (36 Ib-sec), an
average thrust of no greater than 80 N (18 Ibf), and a pro-
pellant weight of no greater than 62.5 g (2.2 0z), and that
otherwise meets the other requirements set forth in
NFPA 1125, Code for the Manufacture of Model Rocket and High
Power Rocket Motors. [1122, 2002]

3.3.25.5 Reloadable Motor System. A combination of a re-
loadable rocket motor casing and a motor-reloading kit
that are designed to be used together as a system.
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