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FOREWORD

This document has been adapted from the Aerospace Fluid Component Designers’
Handbook (Report RPL-TDR-64-25, Revision D) prepared by TRW Systems, Redondo

Beach, CA under contract to the Air Force Rocket Propulsion Laboratory, Edwards
AFB, CA.
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1. SCOPE:

The importance of adequate component procurement specifications to the success
of a hardware development program cannot be overemphasized. Specifications
which are too stringent can be as detrimental as specifications which are too
lax. Performance specifications must not only identify all of the component
requirements, but they must also include sufficient quality assurance
provisions so that compliance can be verified. It should be understood that
in almost every case specifications for components will ultimately become part
of a BINDING, WRITTEN CONTRACT (PO).

The purpose of this document is to describe types of specifications, provide
guidance for the preparation of fluid component specifications, and identify
documents commonly referenced in fluid component specifications.

2. APPLICABLE DOCUMENTS:
2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Many of the documents commonly cited in fluid-system component specifications
may be found in the following documents:

AIR737 Aerospace Hydraulic and Pneumatic Specifications and Standards
AIR1174 Index of Starting System Specifications and Standards
AIR1408 Aerospace Fuel System Specifications and Standards

It should be noted that the writer should use diligence in seeking other
applicable documents. The supplier should make certain that he/she is not
requiring anything that would infringe on any existing patents.

2.2 DOD Publications:

Department of Defense specifications, standards, etc. may be found in the
Department of Defense, Index of Specifications and Standards. Part I is an
alphabetical listing, and Part II is a numerical Tisting. The Index of
Specifications and Standards may be obtained from:

Commanding Officer

Naval Publications and Forms Center
Attention: NPFC 3064

5801 Tabor Avenue

Philadelphia, PA 19120

3. TYPES OF SPECIFICATIONS:

Fluid component specifications can be categorized according to one of the
following three basic types:

a. Performance

b. Manufacturing
c. Proprietary
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3. (Continued):

Each type is described here and discussed in detail in the subsequent
paragraphs.

a. Performance Specification: Identifies the constraining parameters, details
the required performance, and specifies the tests needed to verify
conformance of the product to performance requirements.

b. Manufacturing Specification: Identifies the complete design including
materials, processes, tolerances, dimensions, and configuration in
sufficient detail for any qualified manufacturer to produce the product.

c. Proprietary Specification: Identifies the exact make, model, or part
number and allows no latitude for deviation for the specified product(s).

3.1 Performance Specification:
A performance specification is a clear and accurate description of the
design, construction, and performance requirements of a product with
provisions for determining compliance with the specification. A performance
specification is written as the basis for procurement of an end product which
will completely fulfill all specified requirements.

To accomplish this objective, a performance specification must provide
complete answers to the following questions:

a. What is the product?

b. What physical, mechanical, or chemical constraints are imposed on the
product?

c. What must the product accomplish?

d. In what environment must it function, and within what Timits?

e. What tests and inspections will prove compliance with the requirements?
f. How is the product to be finished, marked, cleaned, packaged, etc.

g. What documentation is required?

h. What are the 1ife and reliability requirements and how is compliance to be
demonstrated?

i. What are the maintenance reqﬁirements?

J. What safety devices and features are required?

A well-written specification will answer each of the questions clearly. If
any question is not answered, it is possible that something has been

overlooked, and trouble may be experienced during procurement and application
of the product.
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3.1 (Continued):

Many component problems in aerospace procurement can be traced to performance
and test specifications which either lack important information or are based
on unrealistically stringent requirements. Specifications which do not
define component requirements can result in components failing to meet the
intended function.

Alternately, unnecessarily stringent or conservative specifications will
require excessively long and expensive development programs which can result
in overdesigned products.

Unreasonably severe functional requirements such as response times, leakage
rates, regulation bands, and unrealistic environmental requirements often
result in excessive costs, long delivery times, and unreliable systems.
Therefore, a performance specification must consider all the requirements of
the component for its intended function, and it should avoid imposing severe
performance or environmental margins which could compromise the end result.

3.2 Manufacturing Specification:

A manufacturing specification is a document containing enough detailed
information to produce the end product described without requiring any
additional design work. This specification contains the necessary design
details, materials, manufacturing methods, and processes necessary to produce
the product.

This type of specification is often used to obtain competitive procurement of
a well-seasoned design and when properly prepared and administered can
produce a competitive procurement of a very complex product at a minimum
cost.

Particular care should be taken to prevent inclusion of performance
specifications and tests in a manufacturing specification. Such a
combination of performance and manufacturing specifications may be
unenforceable because, if the specified design and manufacturing data do not
produce a product with the specified performance, the specification is
obviously in conflict within its own sections.
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