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The purpose of this document is to provide a c¢lear and
conclise description of the methods used to obtain compliance
with materials control requirements. It is intended as an aid
or guide to the payload developer/scientist/contractor in
providing the methodology needed to assure that materials used
meet the applicable requirements.

1.1 Introduction and Background

As more payloads, of increasing diversity and complexity,
are added to the STS manifest, the task of assuring compllance
with materials requirements becomes increasingly more complex.
Therefore, a means to aid hardware developers was needed. This
has been accomplished in the series of flow charts (attached)
along with the accompanying explanatory material. A glossary of
terms is also provided to aid in understanding the rationale 1in
developing and conmplying with requirements.

Obviously, materials which by test meet the requirements
for a particular use environment (i.e., are not flammable in 25%
0,, for example) are not normally a concern, The difficulty
arises where a material has been selected for use becauss of
certain desirable properties {(for example, electrical or thermal
properties) but does not meet one or more of the acceptance
eriteria required for use in space flight (for example,
flammability or toxicity). If sufficient logical reasoning {or
rationale) o¢an be developed to show that this material, in its
apecific application and use environment does not present a
hazard, elther to the crew or to the vehicle, then the use may
be permitted.

This process Is documented by an MUA (Material Usage
Agreement). This document discusses many of +the faoctors
involved in developing and providing the rationale for the wuse
6f a non-acceptable material, as well as flow c¢harts to
illustrate the variocous steps in the overall process.
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1.3 Definition of Terms

This glossary of terms is limited to those ltems peculiar
to materials evaluation,.

Ageing ~ Deterioration of material properties with age,

wvhether in use or stored,.

Barrier, Fire - An obstruction, such as a partition, that

prohibits or tends to inhibit the propagation of burning, May
be internal or external in configuration.

Break, Fire - A gap or opening Dbetween flammable
materials vwhich would prevent propagation of burning.
Non-flammable materials would provide the same effect,

Beta Cloth =~ A non flammable Teflon coated fiberglass
cloth used to cover or enclose flammable materials/components/
subassemblies.

Certification =~ The final step in the materials and
processes evaluation in which the MSFC MAEB certifies to MSFC
management the flight worthiness of the paylocad/experiment.

Container, Sealed ~ A container which permits atmosphere
exchange rates no greater than 10-" standard CC second with
atmosphere pressure differential., Note: Such contalners must
be able to withstand pressure differential without fallure (such
as that imposed during ascent to orbit).

Container, Vented - An unsealed enclosure that permits
atmosphere exchange.

Container, Vent Area Limits - Containers with surface
area greater than 100 square inches should have vent areas not
exceeding one (1) percent. Containers with surface areas less
than 100 square inches should have vent area of at least 0.5
square inches. ‘ :

The vents should be covered with metal mesh of 100 mesh or
greater and the mesh material must itself meet flammability
requirements.,

Container Vent Location - Insofar as possible, the
container vents should ©bDe 1located to prevent or minimize the
"Chimney Effect" created by internal burning. Single vents, or
in the case of multiple vents, locating these on the same face
of the container will minimize this hazard,

Container Wall Thickness - This ocontainer should be
conatructed of metal or nonmetal nonflammable composites. Metal
container walls should be at lsast .062 inches thiok,
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Container Free Space =~ The free space (unoccupled volume
in the container) should be limited as much as possible. In

general, the free space should not exceed 25% of the total
volume,

Corrosion - The attack of metal surfaces and dissimiliar

metals In contact on exposure to the environment,

Configuration Desc¢ription -~ The development by the use of
drawings, sketches, photographs and narrative of a description
of the location and relative position of materials to permit an
assessment of the total configuration,

Evaluation

1) Material - Identification of the material and a
determination of the 1letter rating for that material fron
MSFC~HDBK-527/J8C 096014, Note: This must be specific. For
flammability, thickness of the evaluated material must be eqgual
to or greater than thilckness/rating values in MSFC~-HDBK-527/J8C
09604, Percentage 0, values/ratings, likewise must be equal to
or greater than use environment of the evaluated material.

2) MUA's, Generated Analysis, etc. ~ An assessment by
EHOZ2 personnel of the inputs submitted by the payload developer
in support of the use of materials/components/subassemblies,.

Environment - Refers, in general, to use environment of
material, Specifioc examples are given as follows:

1) Qrbiter Crew Compartment 10.5 psia, 30% 0,/14.5 psla

25.9% 0,, Remainder N,

2) Spacelab Manned Compartment 14.7 psia, 24.5% 0,

3) Cargo Bay -~ 14.7 psia, 21% 0, (ARir) Vented to vacuum
on ascent ' :

4) Fluid Systems - Materials in actual contact with
fluids or those which would c¢come 1Into contact in case of a
single barrier failure.

Exposure Time -~ The actual time, including test, checkout
and qualification times that a materlial is exposed to 1its wuse
environment. Some experiments are stored in containers until

deployed., Some materials are exposed to flulds only when
experiment 1s in operation.

Fluid System Compatibility = The condition that the fluid
in wuse does not react and it is not degraded by exposure tolthe
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materials in contact and conversely that the materials of
construction do not react and are not adversely affected by
exposure to the fluid in the system.

Flammable - A material which fails to meet the acceptance

criteria when tested per the requirements of NHB 8060, 1. i.e.,
will burn, if ignited.

Flammability Rating - As given in MSFC~HDBK-B527D/JSC
09604, a letter (i.e., TA", nwpn, wen, eto.) designating the
extent to which a material burns when tested as above,

Heat Sink - The condition where a structure or panel of
good thermal conductivity and in intimate contaet with a burning
material, extracts a sufficient quantity of heat by conduction
to lower the temperature below the ignition point and extinguish

burning, Obviously an effective heat sink could limit ignition
Iinitially.
Ignition Source - A source of heat sufficliently intense

and localized such as to induce combustion. 1In general, for
flammabllity considerations, any eleotrical wire or elevated
temperature component is considered an ignition sourece.
Monopropellants, strong oxidizers, bases, eto, must also be
considered.

Isolation - 1) The distance of separation of adjacent

materials on any plans.

2) The distance of separation between flammable materials
where adjacent materials are nonflammable,

Los -~ (Line of 8Sight) The straight line distance between
a material and a critical optical surface,

MAEB (Materials Application Evaluation Board) ~ The Board
chartered by MSFC for the purpose of evaluating acceptability of
Material Usage Agreements, Material Usage Agreements are
submitted for (a) materials and processes not meeting a
requirement (b) component MUA's (determination of acceptability
of components, experiments, ete.). See next page.

Materials List -~ A complete listing of all materials for
a proJject/payload. This 1list would contain material name,
generic name, manufacturar, manufacturer's designation, agure
cycle and post cure cycle, surface area, thickness, quantity
NASA materlal code and seleation criteria rating (as appropriate
for use environment).
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Major Use Material

1) Flammability -~ Area greater than one square foot or

amount greater than one half pound, exposed to oxygen containing
environment.

2) Toxicity -~ All materials test data must be submitted

3) TVS - sSurface area -~ LOS Distance as follows:
Surface Area LOS Distance
> 1 in? < 24 in
> 4 in? > 24 < 48 in
> 10 in? > 48 < 96 in
Major Structural Material - A load carrying member to

include struts, brackets, braces and all mounting hardware
(fasteners).

MUA (Material Usage Agreement) =~ A request by the payload
developer/experimenter with supporting rationale to permit the
use of a non "A" rated material. The MUA is evaluated by MSFC
Materials and Proocesses Laboratory, Materials Selection and
gontrol Office, Code EHO02 and approved/disapproved by the MAEB.
If approved, it 1s wvalid for the specific material, in the

specific usage for that hardware only.

MUA, Component - Same as MUA above, except that it s
effective for an entire component, subassembly, "black box",
etac. 1t is also speclfic for the covered application only.

MUA, Certification - A document that represents
compilation of materials lists, MUA's and other items pertalning
to a single specific component, container/experiment. Prepared
by the Materials and Processes Lead Engineer and submitted to
the Secretary of the MAEB, it represents a complete data package
for the payload and covers all materials, components,
subassemblies, etc. This document provides the basis for the
MALEB certification for the payload and submission of
certification to JSC.

Nonflammable - A material that meets the aocceptance
criteria wnen tested per the requirements of NHB 8060,1.
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Payload or Hardware Developer - The organization
responsible for developling, assembling, integrating and
delivering a specific end item. The developer and experimenter
could be the same organization. For larger payloads, with

multiple eXxperiments, the developer could be the integration
contractor or mission manager.

Process or Processing Parameters - The controlled
variables involved in producing or applying a given material
which determine the physical, chemical or metallurgical

properties of the final material., In many instances varjiation
in the desired processing parameters result in non acceptable
properties.

Propagation Path - The path taken by a flame front
external to or within an enclosure that represents the fire path
between flammable materials, It is not necessarily a straight
line, nor in the same plane.

Stress Corrosion Cracking (SCC) - The susceptibility of
metalllc materials under tensile stress to develop cracks along
grain boundarlies.

SCC Rating - A5 per MSFC-HDBK~-527/JSC 09604, letter
ratings are assigned as: man - highly resistant;
"gn  ~ poderately resistant; and "C" - not resistant to the

development of stress corrosion craocking.

Subassembly - A complete unit, .but part of a larger
assembly =~ wused interchangeably with component, "black box",
etc.

Thermal Vacuum Stability (TVS ~ Outgassing): -~ The
condition where nonmetallic materials at operating temperature
in vacuum evolve molecules through various mechanisms that may
deposit on nearby surfaces.

TVS _Rating - As per MSFC-HDBK-527/J58C 09604,

Toxicity (Toxiec Outgassing) ~ The condition in a closed
habitable environment where nonmetallie and certalin metallie
materials evolve molecgules or fragments of molecules that may be

hazardous to crew members.

Toxiclty Rating -~ As per MSFC-HDBK~52T7/JSC 09604,

Use Environment - See Environment.
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1.4 Use Environment

As indicated by Table 1, a material is to be evaluated only
in its wuse environment, and is not required to meet all
selection criteria imposed. For example, materials in the Crew
Bay do not have to meet thermal vacuum stability requirements.
Similarly, materials in-the Cargo Bay do not have to meet Crew

Bay toxicity requirements. Only materials actually exposed to
LOX/GOX or to other hazardous fluids have to meet those
criteria. Evaluate materials for the seleotion c¢riteria

applicable to their usage/function,

1.5 Effectivity

Since the materials and processes c¢controls imposed on a
particular end item are often a function of the ¢ontrelling,
managing or contracting agency, it 1is recommended that the
payload/hardware developer determine from the CEI (Contract End
Item) or other applicable NASA speclification the actual (M&P)
requirements. All payloads in the S8STS8S have to meet the
requirements of NHB 1700,7A "Safety Pollecy and Requirements for
Payloads Using the Space Transportation System" and ICD 2-19001
(Shuttle Orbiter/Cargo Standard Interfaces).

The procedures in this document have been developed ¢to
conform to the requirements of MSFC~STD-506B, JSC 0006 and JSC
20149, Materials must meet the safety requirements of NHB
1700.T7TA. Ultimately, - all organizations iInveolved in the
development of a paylcad, and its certification for flight have
the same objective -~ that of providing safe, reliable,
functioning hardware - and to this end wutilization of the
eriteria and proc¢edures specified herein i1s belisved to provide
the best method.

1.6 Information and/or Assistance

The MSFC Materials Selection and Control O0ffice (EHO02)
maintains numerous computerized data bases containing
information on materials usage in flight hardware., In addition,
extensive catalogs of vendor and manufacturer's literature are
malintained to assist in material identification and property
determination, It is recommended that where uncertalnty exlsts
concerning identification, properties, or usage of a material,
personnel of EHOZ be consulted.

For the «c¢ase where the wmaterial 1is not listed in
MSFC-HDBK-527/ JSC 09604 (or 1s 1listed as untested) several
options exist. If test data from another source exists, then
this information should be forwarded to EHOZ2 for evaluation, 1f
no data exists then a sample should be submitted for test. "This
effort wlll be <¢oordinated by Materials Selegtion and Conftrol
Office, Code EHO2,. '
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1.7 Re-Use of Certifiled Hardware

Experiments,"black boxes", components or other items that
have been previously flown {(and therefore have an approved
Certification MUA)} do not require re-certification if the
following conditions are met:

a) Original Certification is valid
b) Intended use environment is the same for which
the original certification was issued (i.e., previously

qualified for Crew Bay, for example, and will be re-flown in
Crew Bay)

Certification for the new use will be accomplished by the
hardware developer bY:

a) Citing the original MIUL (Material Usage List),
complete with MIUL number and date of issue.

b) Providing a materials list for all changes to
the original list.

c) Specifying the new STS flight effectivity.

This information will be supplied to EHO02, who will
evaluate the submission, determine 1f additional information is
required, and when all issues have been resolved, issuve =a
"Revision A" o the original Certification MUA to cover the
re-use of the hardware

2,0 Methods of Implementation

This document 1lists the factors normally employed in
determining the suitablility of a specific wusage of a non
acceptable (or not listed) material. The rationale for use Iis
developed by logically applying the appropriate factors to the
specific case to show that the material application is
acceptable and does not present a hazard in its specific use
condition, Factors other than those listed may be used where
applicable. Reasoning based on previous wuse on other
hardware/spacecraft 1s not acceptable since the premise for
acoeptabllity in either case is application specific.

Accomplishing an assessment of the payload, as to
compliance with the imposed materials requirements, 1nvolves a
number of specific actions by the payload developer, followed by
an evaluation of the results of these actions by EHO02, Both the
actions by the payload developer and the evaluation by EHOz
involve a number of options which may be chosen as appropriate,
The general flow of the assessment process 1s shown
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schematically in Figure 2. The first step in the process 1is the
preparation by the payload developer of a complete materials
list for each subassembly, The first choice presented is that
of determining whether to evaluate as a subassembly or by
individual materials in the subassembly. Evaluation 1is
agcomplished by determining for each material, the rating glven
in MSFC-HDBK-527/JSC 09604,

a) Option I - Evaluate as Subassembly

Result A - All materials are "A" rated, subassembly
is acceptable, Information is submitted to EHOZ2, who prepares a
Certification MUA for submission to the MAEB,

Result B - All materials not "A" rated or all
materials not identified - Generate analysis and detailed
rationale for all non "AY" rated materials and submit to EHOQ2 for
evaluation., HRationale should be developed at subassembly level
as for materials in "c¢closed container", etoc. Subsequent actlons

result from the evaluation by EHOZ,

b) Option II - Evaluation by Individual Materials

Result A - All materials "A" rated., Materials list
is acceptable., Information is submitted to EHO2 who prepares a
Certification MUA for submission to the MAEB.

Result B - All materials not "A" rated. Payload
developer prepares and submits rationale for each material not
WAM rated, The raticnale should be annotated on the materials

list. IXtems used in structures, bracket and mounting hardware
that - are not highly resistant to stress corrosion coracking must
have MUA's with a stress corrosion evaluation. This information
will be submitted to EH02 for evaluation. Subsequent actions
result from the evaluation by EHO2, primarily, acceptance or
requests for additional information. In all cases, the . final
action 1s a review by the MSFC Materials Application Evaluation
Board (MAEB). '

Comparison of Component MUA vs,., Individual Material MUA

If the situation exists where there are many different
materials located within a container, housing, main body,
compartment, or other enclosure then it may be advantageous to
handle all of the materials with a single MUA. Depending on the
particular selection criteria appliocable, if the enclosure meets
the requirements, for example, for a c¢losed contalner for
flammability, then the entire assembly may be covered with a
slngle component MUA, The rationale must be develcoped for the
specific selectlion c¢riteria applicable and the specific
conflguration and submitted on a c¢omponent MUA form. The
development of rationale and submission of MUA's on-' each
individual materials is thus avolded.



Downloaded from http://www.everyspec.com

MSFC-PROC-1301 10

2.1 General Instructions

2.1,1 Compile Materials List

Develop sufficient information on each material to
uniquely identify the specific material used. Designation (or
name) of material, generic type or c¢lass, manufacturer,
manufacturers!' designation and/or "trade name", NASA material
gode, thiekness, surface area, welght, surface finish (ir
needed), cure or processes information , part number and use
envircenment would normally be adequate, {See attached form for
standard format).

2.1.2 Rate Each Material

Reference MSFC-HDBK-527/J8C 09604 and look up the
lestter rating for each material for the application and use
envirconment and thickness as appropriate. Any material rated
unacoeeptable will require substitution of an acceptable
materlal, or development of sufficient rationale for acceptance.
Materials not listed in MSFC-HDBK-527/J8C 09604 are handled by
(1) providing data in remarks section of material 1list from
another source which c¢learly indicates the material meets the
appropriate selection eriteria; or (2) providing material sample
for test, to develop data, or (3) providing rationale justifying
the wuse of the material 1In the particular application with no
further action. The compiled list would thus contain
identification 'of each material application used by drawing
number, part number, use environment, rating faor each
appropriate A oriteria, and an entry in the remarks column for
each rating less than "A" (or no rating} to explain what action
is being taken to prove acceptabllity for use. EHOZ will
evaluate the above iInformation to determine if additional
rationale/ or MUA's are required.

2.1.3 Use of Flow Charts

Referring to Flg. 2, for Path 1,
‘a) Evaluation by Subassembly

1) If all materials 1listed are "A" rated, submit
copy of materials 1list to EHO02, who will prepare the
Certification MUA for the subassembly

2) If all materials are not "A" rated, generate an
analysils using the factors given (appropriate to selection
eriteria) and submit to EHO02 for evaluation, Subsequent
actlvitles depend on action taken by EHO2 Lead "Engineer and
MAEB, as shown in Fig. 2.
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Referring to Fig, 2, for evaluation by material.

b) 1) If all materials are "A" rated, submit copy of
materials list to EHO0Z2, who will prepare a Certification MUA for
the subassembly.

2) If all materials are not M"A" rafted, submit
rationale for each non "A" rated material. Subsequent
activities, MUA's, depend on actlon taken by EHO0O2 Lead Engineer
and MAEB, as shown in Fig, 2.

2.2.1 Corrcaion Protection
Corrosion 1s not considered a safety critical
parameter, but is a requirement on all MSFC built or managed
flight hardware. Therefore, it is strongly recommended that
corrosion protection be implemented on all flight hardware.
The assessment procedure 1s shown in Fig. 3.

2.2.2 Stress Corrosion Susceptibility

For payloads and experiments the assessment of
materials for stress corrosion c¢racking susceptibility is
normally limited to those items considered to be structure
membears; these elements that support the payload, to include
brackets, braces, and mounting hardware, and whose failure could
result in loss of function.

Non "A" rated metallic materials defined above will
be evaluated by the procedures given In MSFC-SPEC~522A. A
stress corrosion . evaluation analysis is submitted with an MUA
for evaluation by EHOZ.

2.3 Non-metals

2.3.1 Analysis Procedure - Nonmetals Flammability by
' Material
Flammability - Weight and surface areas must be provided

for all materials on the following items for:

1)Quantity or Amount -~ Exposed surface area greater than
one (1) square foot or weight greater than one half (1/2) pound
must be evaluated as major use materials. ‘

2) Propagation Path - (Separation distance from other
flammable materials) Separation greater than or equal to 12"
from "C" rated material is considered a non propagating path,’

3) Ignition Sources ~ Materials less than or equal to two
(2) inchea distance from an ignition source are considered
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ignitible. Ignition sources are any electrical wire or elevated
temperature component or element or other heat source.

4) Heat Sink - Materials sprayed on or bonded %o a
metallliec surface are considered to be on a heat sink. Metallic
materials of thickness equal to or or greater than .062 inches
are considered heat sinks sufficient to preclude continued
burning. Less than 10 mils nonmetallic material bonded to such

metal substrates are considered acceptable,

5) Stowage ltem - 1Items are normally stowed in a standard
storage drawer or other nonflammable (metal or nonflammable
metalliec) enclosure until use, and then re-stored (unpowered),
Items stowed 1in a powered condition, either by battery or off
the "orbiter" bus must be considered on an individual basis as
to flammability. The use of nonflammable storage inserts and

materials is strongly recommended.

The analysis oconsists of evaluating each of the 1listed
factors (as appropriate) and providing information (photos,
drawings and sketches) on configuration, ldentification of
adjacent materials, heat sinks, ete. as required to substantiate
conclusions. ;

2.3.2 Procedure Non-metals, Flammability by Subassembly

1) Evaluate by the five (5) items listed in Part

2|3|10

2) Fire Barrier - The existence of a metal or non
flammable partition within the enclosure constitutes a fire
barrier. The degree to whicech the partition isolates one
compartment from another must be considered.

3) Fire Break - A substantial area within the
enclosed volume which contains no - flammable materlials,

constitutes a fire break. See item 2, under part (a).

y) Enclosed Free Space - The amount of unfilled
volume within an enclosure should be minimized.

5) Chimney Effect -~ Normally enclosures should be
vented in one end only. It vents exist on opposite ends
creating a flow path for oxygen, this must be evaluated,
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2.3.3 Thermal Vacuum, General Evaluation Factors

1} Critical Optical Surface

Any vreflecting or refracting surface, sensitive to
deposition of a molecular layer of outgassed material is
considered a c¢ritical optical surface. 1In addition, thermal
control surface and surfaces of solar 'cells are considered
gritical slnce the degradation of reflectivity (or
transmissivity) is a function of operating wavelength, in
general tending to greater degradation at short wavelengths,
The wavelengths must be specified. As general design practice
only materials with very low VCM values should be used in
proximity to critical optical surfaces. For guideline purposes
to determine materials that must be evaluated the following is
provided.

Exposed Surface Arsa LOS Distance
> 1 in? < 24 in
> h in? > 24 in < 48
> 10 in?® > 48 in < 96¢
2) Overcoating - Overcoating an unacceptable

material with an acceptable material is permissible provided the
combination has been tested and found acceptable,

3) Thermal/Vaccum Bake - OQutgassing of materials
by means of a thermal/vacuum bake-~out is acceptable provided thes
folloewing conditions are metb:

a) Bake at 125°C for 48 hours at a pressure of
10-% torr, or less, or g

b) Bake at a maximum hot case temperature at 10-6
torr or less untll outgassing has sensibly ceased, as determined
by TQCM, RGA, or other suitable instrumentation. Materials, or
complete subassemblies, baked out utilizing the above described
procedures are considered acceptable for flight, Evidence to
indicate compliance with the requirements must be provided,
(Ex: test plans, test reports, etc.) :

2.3.4 Analysis Procedurae Nonmetals, Toxicity by
‘ Subassembly '

a) If all materials are "A" prated submit materials
list to EHOZ2,

b) If all materials are not "A" rated, develop
rationale for use and submit materials list to EHO2, showing
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rationale for use for all non "A" rated materials. A "B" rated
material need only have the proper cure, then the material is
AT rated and is acceptable,

¢) I1f appropriate, based on the EH02 evaluation of
submitted iInformation, the entire subassembly may be subjected
to a toxicity test, as a unit.

2.3.5 Analyslis Procedure Nonmetals Toxlcity by Individual
Materials

——— et e e e et e s

Unidentified trace gases will have all constituents
treated as one gas. MAC for unidentified trace gas totalled mus
t not exceed 0,1 milligrams/M?.

a} If all materials are "A" rated submit materials
list to EHOZ,.

b) If all materials mnot "A" pated, develop
rationale for use and submit materials list to EHOZ2 showing with
for all non "A" rate d materials. nghr rated materials are

acceptable provided they are cured to the minimum parameters
required to meet the "A" rating criteria.

Evaluation Factors

a) Materials Quantity - State total quantity of
materlial used in all loegations.

b) Sealed Container - Material is totally
enclosed in a sealed container, as defined in 1.3, Definition of
Terms. P

e) Odor Only - Is odor removed by bakihg?

d) Exposed Area - What is exposed area of

materlal?

2;3.6 Systém Evaluation for Toxicity

The entire system shall be evaluated for toxicity
and an offgassing and summation report submitted to JSC,

2.4 Fluids Compatibility ~ Metals and Nonmetals

Ratings are specific for a given material eXposed to a
given fluid., Materials that are part of a fluld system, but not
gxposed or 1in contact with the actual fluid, need not be
evaluated., Exgeption: Materials classed as above, but which

would be - exposed to the fluid in the case of a single barrier
fallure should be evaluated.
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a) Fluid Parameters - Identify fluld used as to
composition (if required), pressure flow rate, temperature and
quanticy,

b) Material Parameters -~ Quantity used, area exposed (or
in contact with fluid).

c) Time _of Exposure(Operational or Life of Hardware) -~
Continuous contact or intermittently.

2,5 LOX/GOX Service

Testing and rating of materials (both metallic and
nonmetallie) for LOX/GOX service is a complex process invelving
many parameters, For this &reason, it is required that
materials 1intended for use in contact with LOX/GO0X be submitted
to EHOZ2 for review/approval prior to final selection and use,.

2.6 AGEING

Since ageing primarily affects the proper functioning of
the payload, particularly 1f the unit is intended for multiple
flights, 1t is not normally an imposed oriteria. However ' the
use of such data as 1s available is encouraged in order to
insure the reliability of payloads.

2.7 Standard/Commercial Parts

Standard/commercial parts are listed in MSFC-HDBK-527/JSC
09604 with ratings for the selection ceriteria, based on the
entire assembly. For parts not listed in the selec¢tion 1list,
use the rating for each individual material of the part, and
list all the materials which comprise the part <(including EEE
parts also),
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TABLE I
' GENERAL APPLICABILITY OF SELECTION CRITERTA
FLUID

CORR  SCC  COMP . TFLAM  TOX  TVS
ORBITER GREW BAY X X " X -1 X
SPACELAB HABITATION X X * X-2 X

ENVIRONMENT

CARGO BAY X X % X - 3 X

1. 10.2 PSIA, 307 O,
2. 14.5 PSTA, 24.5% 0,
3. 14,7 PSIA, 217 O, (AIR)

%  APPLICABLE ONLY IF CONTAINS/USES/EXPOSURE TO LOX/GOX, N, O,
HYDRAZINE, H, ETC.
]

-

FIGURE 1
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CERTIFICATION MUA

{1}

USAGE AGREEMENT NO.: {13)

REV {1}

PAGE

e OF

'cn (6)

SUBSYSTEM: {10}

|
4

ORIGINATOR:

ARGANIZATION: (4)

PART NUMBER (S}

SERIAL NUMBER (8}

ITEM DESCRIPTION {16}

NOMENCLATURE

FLIGHT EFFECTIVITY

SPECIFICATION

DEVELOPER/MANUFACTURER

DIMENSIONS/CLOSED/SEALED

LOCATION {4}

ENVIRONMENT

HABITABLE []

PRESSURE

TEMPERATURE

MEDIA

NON
HABITABLE LJ

THIS MUA PROVIDES CERTIFICATION OF THE FOLLOWING HARDWARE PER THE PROVISIONS

APPLICATION:
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i
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. * oF
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RATIONALE: THE CERTIFIGATION BASED ON EVALUATION OF [ | FINAL MATERIALS LIST [ |DRAWINGS

SUBMITTED BY!

ATTACHMENT 1 BRIEF DESCRIPTION OF ITEM & GENERAL CORRESPONDENCE

ATTACHMENT 2 MATERIAL USAGE AGREEMENTS & VERIFICATION SUMMARY

ATTACHMENT 3 TOXIC OUTGASSING DATA & VERIFICATION SUMMARY

ATTACHMENT 4 FINAL MATERIALS LIST AND/OR FLAMMABILITY VERIFICATION SUMMARY

ATTACHMENTS  SCC VERIFICATION SUMMARY

ATTACHMENT ¢  THERMAL VACUUM STABILITY VERIFICATION SUMMARY

ATTACHMENT 7  OPEN ITEMS _
ORIGINATOR PROGRAM MANAGER: DATE:

MATERIALS APPLICATIONS EVALUATION BOARD DISPOSITION
DATE ACCEPT REJECT DEFER MAEB MINUTES
CHAIRMAN: '
EF, EHOZ: N

SECRETARY:
REMAFRNKS:
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APPENDIX C

STRESS CORROSION EVA LUATION FORM

1.  Part Number
2. Part Name
3. Next Assembly Number
4, Manufacturer,
--5. -——Material S
6. Heat T'reatment B
7. Size-and Form___
8. Sustained Tensile Stresses-Magnitude and Direction
a. Process Residual
b. Assembly__
c. Design, Static__
9. Special Processing
10. Weldments
a. Alloy Form, Temper of Parent Metal
b. Filler Alloy if none, indicate |
¢, Welding Process
d. Weld Bead Removed - Yes ( ), No {)
o. Post-Weld Thermal Treatment
f. Post-Weld Stress Relief

1.

Environment
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APPENDIX C (CONTINUED)

12, Protective Finish

13, Function of Part

14. Effect of Failure

16. Evaluation of Stress Corrosion Susceptibility
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