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1. This standard providea instructions for
flight systems.

cleaning hydrazine storage and

2.. The project waa jointly funded by National Aeronautics and Space Administra-
tion, and the Air Force Rocket Propulsion Laboratory with the effort conducted
by the Jet Propulsion Laboratory.
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MILITARY STANDARD

HYDRA21NE PROPULSION SYSTEMS AND COMPONENTS

CLEANING OF

1. SCOPE

1.1 *. This standard defines the
cleaning requirements for hydrazine (N2H4)

general chemical and particulate
propulsion systems, associated

pressurant systems and related support equipment including assemblies, com-
ponents, and all component (piece] parts. Descaling, chemical deburring,
active pickling processes and propellant decontamination are “not within the
scope of this specification.

1.2 Purpose. The purpose of this document is to establish the cleaning
level requirements, cleaning procedures, packaging, and documentation for
procurement’of‘hydrazine systems and/or related hardware to be in contact
hydrazine propellant.

the
with

2. REFERENCED DOCUMENTS

2.1 The following documents of the latest issue in effect, form a part of
this standard to the extent specified herein:

SPECIFICATIONS

Federal

O-N-350 .Acid, Nitric, Technical Grade

3’ P-C-436 Cleaner, Alkaline, Boiling (Vat) Powder

o-s-595 Sodium Bichromate, Dihydrate, Technical

TT-I-735 Alcohol, Isopropyl, Grade B

Military

MIL-s-12071 Silver Nitrate, Technical

MIL-D-16791 Detergent, General Purpose

\

Liquid

1
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MIL-A-18455

MIL-B-22191

MiL-P-27&Ol

MIL-P-27407

AS~ D1193

STANDARDS

Militav

MS-36052

Argon, Technical (99.996% High Purity
,Grade for Critical Needs)

Barrier Material, Transparent,
Flexible, Heat Sealable

Propellant Pressurizing Agent, Nitrogen

Propellant Pressurizing Agent, Helium

Water, Types I & 11

Sulphuric Acid

Federal

FED-STD-209 Clean Room
Controlled

OTEER GOVERNMENT ACTIVITT

U.S. Air Force

and Work Station Requirements,
Environment

T .0. 00-25-203 Contamlnacion Control
Aerospace Facilities

PUBLICATIONS
..

American Society for Testing and titerials

ASTM D1193

ASTN Method D-257

ASTM Method D-1125

ASTM Method D-1293

(Copies of specifications, standards,
suppliers in accordancewith specific

of

Requirements for Reagent Water,
Types I & 11 “

DC Resistance or Conductance of
Insulating Materials, Tests for

Conductivity of Industrial Water and
Industrial Waste Water, Tests for

pH,of Industrial Water and Industrial
Waste Water, Tests for

drawings, and publications required by
procurement function should be obtaimed

from the procuring activity or as directed by such activity.)

Downloaded from http://www.everyspec.com
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3. Definitions.

a.

b.

c.

d.

e.

f.

II ~.

h.

i.

Piece part. A piece part is the elementary unit of a component or
system. It consists of one material and will be subject to later,
permanent assembly with other piece parts to form a component part.

Component part. A component part is two or more piece parts joined
together, which are not usually sybject to disassembly. O-rings,
poppets, valve housings, and fittings are piece parts of a valve
component part. A component part does not necessarily contain any
moving parts. A length of flared tubing with sleeves and fittings
would be considered a component part rather than a component.

Component. A component is a unit consisting of two or more
replaceable parts. The filter element, filter housing, and fittings
comprise a filter component. Components have a common mounting and
are within a single makeup, capable of perfo~ing a definite function
(e.g., filter, regulator, or valve).

Assembly. An assembly is a unit consisting of two or more components
joined together to perform a definite functi.n.. An assembly is
capable of independent operation and checkout before being intercon-
nected into a complete system.

m. A system is an interconnected assemblage of component
assemblies in a particular configuration. The assembly of tubing,
regulators, fill valves, explosive valves, propellant tanka, and
rocket motor comprise a system.

N“ewlymachined parts. Newly machined parts are items which have
been fabricated by any manufacturing process and have not received
any’surface treatment for the purpose of removing chemical or
particulate contamination to make such part clean or compatible
with propellants.

Effective filter area. Effective filter area refers to that area
of a filter element which is directly involved in filtering the
flowing media.

Internal surface, Internal surfaces are defined as those surfaces of
systems and assemblies of components and piece parts that contact
fluids.

Visibly clean. Visibly clean refers to observation by the unaided
eye regarding the freedom of the surface from particulate matter

approximately 50 microns (pm) and larger in size, and from all
visible filma other than known innocuous films.

Particulate matter. Particulate matter consists of very small
discrete particles of solid material. Particulate are sized in
micrometers (or pm) and counted as number of particles per unit of
volume of gas or liquid.

3
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k.

1.

m.

Non-volatile residue (NVR). NVR ia soluble (or suspended) material
and insoluble particulate below 0.8 urnremaining after the controlled
evaporation of a filtered, volatile liquid, usually measured in grams.

Test fluid. Any gaa or liquid used for test purposes (i.e., proof
pressure, leak, flow, functional, etc.) in any hydrazine or hydrazine
pressurant aystem, aasembly, or component.

Referee Fluid. Any inert liquid used directly aa a substitute for
hydrazine propellant during system, assembly, or component-level dynamic
testing (i.e., vibration).

4. GENERAL RRQUI=NTS (Not applicable)

5. DETAILEDKiQU1RE24ENTS

5.1 Particulate cleanliness. The cleanliness of all piece parts, components,
assemblies, systems and related and interfacing materials directly or indirectly
exposed to hydrazine shall meet the particulate cleanliness requirements of this
standard. The particulate cleanliness etandarda of Table I are listed in thrse
clasaea, the basia of each Baing a range of flow syat.emtube sizes:

a. Clasa 1: All sizes up to and including 3/4 inch outside diameter.

b. Claas 2: Sizes above 3/4 inch outside diameter and up to and including
2 inches outside diameter.

c. Class 3: All sizes above 2 inches outside diameter.

5.1.1 Class eelection. The procuring ,agencyshall epecify the class of
particulate cleanliness in their procurement documents. Certain,specific factors
shall be considered in the selection of claas level to be used:

a. In caaes where flow aystema @ropellant or presaurant] consist of more
than one lfne size,’the smallest flow system size shall,govern the
selection.

b. In cases where a flow control component or device was originally
designed for a smaller system but incorporated into a larger system,
the smaller system size shall govern the eelection.

5.2 Conflicting requirements. In the event of a conflict between the require-
>n.t-of=thfs<-s&andard-and the requirements of any other controlling document, the
conflict shall be referred to the procuring agency for resolution.

5.2.1 Deviations. Deviations from this standard shall only be authorized by
the procuring agency. Deviation shall be included in the applicable document.

,-

5.3 Cl;aning facility requirements.

4
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... ,

,..
,.

5.3.1 Environmental. All cleaning of hydrazine propulsion systems,
components, assemblies, and related support equipment shall be performed in work

:., areas, including lsminar-flow wrk benches or atationa, free of contamination
commensurate with the operation being performed per Table II (reference FED-STD-209).
General clean room operationa shall conform to either T.O. 00-25-203 or FED-STD-209.

5.3.1.1 Precleaning (piece parts). All cleaning of piece parta, up to but
not including the final rinse, shall be performed in a work area especially designed
to accomtuodatethe hazardous fluids, vapora and proceaaes involved. Environmental
control of this area is not required.

.

-- .

5
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Table II. Clean Room Classes. Particles Allowed

Particles allowed (per ft3)

0.5 microns 5.0 microns
Class and greater and greater

100 100 0

1,000 1,000 7

10,000 10,000 65

;.3 .1.2 Final rinse (piece parts). All final cleaning of piece parts
and all handling of cleaned components, assemblies, and systems (until properly
packaged) shall be performed in a work area commensurate with the particulate
level to be attained and, in any caae, shall conform to the requirements of
FED-STD-209, Class 10,000 minimum, and T.O. 00-25-203. Clasa 100 to 10,000
work stations concained within a Clasa 100,000 clean room may be substituted.
After initial certification, the work area shall be checked daily to asaure
proper work area environments. Temperature and relative humidity shall be
controlled to 23” i.5°C (72” f 8°F) and 45 t 15 percent respectively.

5 .3.2 Equipment. All equipment used to accomplish the requirements
of this standard shall be compatible with, and not adversely affected by,
the fluids and processes specifisd herein. The equipment shall be designed to
protect the operator and the hardware being cleaned. This requirement shall
include protections such aa ventilators or vapor traps, filters, pressure relief
devices, over-temperature and other safety devices. Soft goods exposed to che
cleaning fluids shall be limited to those materials which do not leach plasti-.
cizers into the fluids contained therein. (For example, Teflon FEP is accepc-
able.) The ultrasonic equipment shall be capable of providing at least 3 waccs
of power per square inch of tank bottom surface and shall be verified per 6.4.9.

Ei!a
Care shall be exercised when making connections co
items being cleaned.

-..

5.4 General cleaning reauiremehcs. The materials of construction of all
parts, components, and assemblies scheduled for hydrazine service shall be
cleaned in accordance with the solutions and sequences specified herein. The
parts, components, and assemblies shall be processed in accordance with Figure 1
and Tables 111 through XII. (Tables III through XII are located at the back of
this standard for reference convenience.)

7
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EgEE3
Halogenated solvents (Freon TF, TrichIorechylene, etc.)
or solvents containing halogen impurities (i.e., meth-
anol) should not be used in the cleaning of titanium
tanks, systems containing titanium tanks, titanium
piece parts or components. Furthermore, these solvents
should not be used in any monopropellant hydrazine
ayatem, unless specifically requested and authorized by
the procuring agency.

S.k.l Newly machined parts. All newly machined piece parts shall be
cleaned in accordance with the conditions and sequences specified for their
identified material of construction. Parts subject to later assembly processes
shall be treated at the latest possible point in the manufacturing sequence that
will assure the propei treatment and cleanliness of the part.

5.4.2 Recycled parts and components. Parts or components previously
expoeed to propellant shall not be subjected to acid or alkaline baths unless
specified in the appropriate manufacturing or reprocessing documents. Components
to be recleaned should be completely disassembled before the start of cleaning.
All parts shall be decontaminated and precleaned in accordance with the applicable
documents and then processed in accordance with Figure 1, as applicable.

5.4.3 Test and SUPPort equipment. Support equipment, or portions
thereof, interfacing with clean assemblies, shall be cleaned to a level equal
to, or better than the assembly. The support equipment shall be verified
capable of delivering fluids and gases of the required cleanliness and purity.
Filtration should be employed as required.

5.5 General cleaning operations for piece parts. The cleaning operaciona
~escribed below are guidelines for the specified operations. Alternate opera-
tions or procedures :ball be authorized by the procuring agency.

l-l 5.5.1 Decreasing. Solvent degreaaing shall be perfo~d to remove
surface oils, greasea, and other hydrocarbons that may have deposited during
handling or manufacturing. The solvent shall be continuously filtered or con-
trolled to prevent the ra-deposit of contaminants on the parts being cleaned.

5.5.1.1 Hot vapor solvent degreasinq. Hot vapor solvent decreasing shall
be performed by innnersingthe part(s) into the hot vapor phase of the solvent
until the solvent stops condensing on the part(a). If the equipment has spray-
ing”capability, the part should be sprayed with hot solvent. Parts shall be
immediately rinsed per 5.5.5.1 unless otherwise specified.

Note: Vapor decreasing shall be performed only if requested by
the procuring activity. The cleaning agent shall be

.
apprOved by che procuring activity prior co use.

9
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,5.5.1.2 Cold solvent or ultrasonic decreasing. Parts to be degreeaed
shall be suspended in a decreasing bath. Ultrasonic agitation or mechanical
scrubbing with a nylon, soft bristle brush (or both) shall be eiployed to aid
the decreasing action. If ultrasonic agitation is detrimental to the part,
manual agitation and scrubbing shall be employed. Parts ahal.1be immediately
rinsed per 5.5.5.1 following removal from the bath, unless otherwise specified.
All internal and external surfacea shall be exposed to the agitation and
scrubbing.

55.2 Detergent cleaning. The detergent solution shall be from a
nonionic, additive-free detergent mixed with deionized water. Parts shall be
subjecced to this detergent cleaning with ultrasonic agitation or scrubbing
with a nylon, eoft bristle brush. If ultrasonic agitation is detrimental to
the part, mechanical agitation and scrubbing with the nylon, soft bristle brush
shall be employed.” All internal end external pasaages and surfacea shall be
expOsed tO the agitated solution, preferably by forced flow. Parts shall be
immediately rinsed per 5.5.5.1.

.“ 5 .5.3 Alkaline cleaning. Surface oils, greases, and other contaminants
shall be removed by i!imersionof the part in an alkaline cleaning solution. The
bath shall be subjected to constant agitation by pneumatic or mechanical means
to aid in contamination removal, The cleaned part shall be imdiately rinsed
per 5.5.5.1. The alkaline soiucion shall not be allowed to dry on, or in, the
part being treated.

5..5.4 Acid treatment. Corrosion-resistant aceels, nickel steels, and
titanium parts shall be subjected to acid baths to remove surface embedments
(manufacturing contaminants) and to develop a pass,iveoxide film on the metal
surface. Since these acid solutions are for the purpose of removing metallic
contaminants and may affect the parent surface, the specified solutions, tem-
perature, and exposure thee shall strictly adhe=e to the
Tables III through VIII, as applicable.

5 .5.4.1 Acid solutions. Acid solutions shall be in
Tables III through VIII, aa applicable.

requirements of

accordance with

5 .5.4.2 Mixing acids. Acids shall always be mixed by adding the correct
.<~utt of acid to the correct amount of distilled water. The mixture shal1 be
stirred thoroughly to assure even mixture of the acid-water solution. In the
case of two or more additives to the water, they shall be added to the water in
the order,of destending concentration.

5 .5.4.3 General acid procedure. Items to be acid treated shall“b-e ‘‘---‘- “-‘“’
degreaeed and free of obvious contaminations. Parts shall be entirely submerged
in the acid bath. The acid bath shall be periodically agitated during the treat-
ment time to prevent conteminancs settling on the parts and to assist in removing
loosened surface particles. Parts shall be immediately rinsed per 5.5.5.1.

,-.
\

10
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5.5.5 Rinses. Rinse solutions serve three functions by providing a
nonreactive medium with which to:

a. Remove previous more reactive treatments and solutions

b. Rinse away loosened particulate contaminants from the
surface being cleaned

c. Verifv surface cleanliness by means of tests described
in 10<4+

5.5.5.1 Preclean rinse. Water used for rinse during precleaning opera-
tions shall conform to 1 [ASTM D 1193] (refer to Tables III through XII).

Parts shall be rinsed until the pH,of the rinse water is within 0.2 of the rinse
source. The same water shall not be used as the rinse water for d+fferent
treatments unless precautions are taken to verify that residues or any residual
materials from the treatment solutions have not accumulated in the rinse water.

5.5.5.2 Final rinse. Final rinse fluids shall be used solely for the
purpose of final rinse and cleanliness verification and shall not have been
used in any previous cleaning steps. The fluids shall be filtered using a
1.2-micron absolute or finer filter, and verified to meet the test fluid
requirements (Level E of ail classes) of Table I. Verification frequency iS
shown in Table XIII. Cleanliness verification shall be performed per }fj.4.. The
final rinse a.h.allbe repeated until conformance to Table I is established when
sampled per!1(1.4.Care shall be taken to assure that the finsl rinse fluid
contacts all surfaces of the item being rinsed in the most vigorous manner
permissible without damage to the item. The following rinse methods are listed
in order of descending preference:

a. Ultrasonic agitation with fluid recirculation

b. Ultrasonic agitation

c. Fluid recirculation

d. Rinse or flush.

5.5.6 I?ZYl%I. Drying procedural
liquid from the item being cleaned. Care
are removed from trapped araas as well as
in descending order of preference and effestiveness are:

are designed to remove all traces of
ehall be taken to assure that liquids
exposed surfaces. The drying methods,

a. Hot vacuum

b. Ambient temperature vacuum.-

C. Hot gas purge

d. Ambient temperature gas purge.

11
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5.5.6.1 Gas purge. Dry filtered gas with a dewpoint of less than -54°C
(less than -65°F), hydrocarbon content less than 25 ppsn,and filtered with a
5-micron maximum absolute filter shall be used to blow or purge the precleaned
parts until visually dry. Gas (i.e., argon, helium, or nitrogen) used for

s~ling ~ or drying Parts or assetilies after the final rinse, shall be addi-
tionally filtered with a 1.2-micron absolute maximum filter and verified
(Table XIII) to meet Lev+ H of the appropriate class of Table 1. Following
any hot gas purging, the hardware shall be cooled to ambient conditions with an
inert gas having a dewpoint of -54°C (-65”F) or less and verified as clean as
stated above.

Components or assemblies having internal passages and liquid traps shall be
purged until the dewpoint of the exit gas ia equal to the gas source (less than
-54°C or -65*F). A residual gas analyzer (a mssa spectrometer) should be used
when precision determination of gas quality is required. The temperature shall
be controlled within the limits shown in Tables III through XII, as applicable.

5 .5.6.2 Vacuum dry. Parts to be vacuum dried shall be exposed to a
vacuum within the temperature.and time limits specified in Tables .111through
XII. All watted surfaces of the items being dried shall be exposed to the
vacuum. If internal surface~ only are to be dried, the item may be evacuated
internally while exposed to the proper temperature. (See tank caution note
belcw.) The equipment shall be capable of achieving an absolute pressure less
than 133 N/m2 (less than 0.02 psia or 1 torr). The pressure shall be monitored
to verify that an acceptable vacuum is achieved for each evacuation. The
chamber or pumping system ehall be equipped with such safety device’sas necess-
ary to protect cricical hardware fram over temperature, oil back-migration,
and vacuum pump failure. Chamber location and repressurization systems shall
be of such design and location”as to assure an acceptable environment per
FED-STD-209, commensurate with the cleanliness level of the iteka being dried.

For personnel and equipment safety purposes, specific

aPPrOval shall be obcained from the procuring agency
prior to evacuating a propellant tank.

5.6 General cleaning instructions. The general instructions are guidelines
for cleaning typical items comprising the hydrazine propulsion systems and
related support equipment delineated in 3.6.1 through 5.6.2.7.

5 .6.1; Cleaning solutions. All solutions and baths shall be maintained
free of contamination by solution filtration, certification to new solution
specifications, or change of solution. Paramscers affecting the capability to
clean, or having the potential to contaminate or degrade the materials being
cleaned, shall be”periodically mumitored to assure eff+ctive solutions (e.g.,
PH. resistivity, temperature, composicior limits, halogen content, etc.). No
bath or solution shall be used if the visual appearance is degraded below that
of new solutions.
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5.6.2 Cleaning of typical items. The general descriptions of cleaning
techniques for selected types of items to be cleaned are provided in 5.6.2.1
through 5.6.2.4. Connections to components or assemblies having no mechanical
external joi:lts(e.g., flared cubes or AN ports) may be accomplished using
cleaned amber latex surgical cubing or flareless fittings designed to protecc
‘theinterfacing surfaces. Detailed cleaning procedures, conforming to the
requirements of this standard shall be prepared as required by the cleaning
agency or contractor.

5.6.2.1 Piuing. “tubingand machined manifolds. Piping, tubing, and
machined mardfolds should be processed in the following manner:

a.

b.

c.

d.

e.

Lengths less than 18 inches should be cleaned in a
manner similar to machined piece parts (5.6.2.5).

Lengths greater than 18 inches or exceeding ultrasonic
or bath capacity should be cleaned by forced flow with
the cleaning‘fluids specified for the appropriate alloy.

Acid

1)

2)

treatments:

Plug one end

Fill vith appropriate acid solutions (refer to
Tables III through VIII).

Exposure time shall be closely

3) Rinse per 5 .5.5.1

Dry per5.5.6.l .

Package:

followed.

1) Wrap ends with nylon sheet per MIL-B-22191, Type III,
and tape

2) Double bag.

5.6.2.2 Teflon-lined flexible plumbing. All Teflon-lined flexible hoses
should be cleaned in the following reamer:

a. Force flow of fluids in the sequence shown in Table IX.

b. Ultrasonic assistance during fluid flow.

c. Drying:

1) Gas purge per 5.S.6.1, or

2) Vacuum oven bake per 5.5.6.2.

13

Downloaded from http://www.everyspec.com



NIL-STD-1774

-. .

d. Package by wrapping enda with nylon sheet per MIL-B-22191,
Type III, and securing film only with cape. Bag plumbing
for protection during storage amdlor shipping out of clean
room.

.5.6.2.3 Flexible metal plumbing with convol”ced lining. convoluted Mtal
plumbing should be cleaned in the following manner:

a. Forced flow or rinsing of the applicable fluids. It is
desirable for the convolution centerline to be in the
vertical position.

b. Ultrasonic assistance while immersed in the bath
(5 minutes maximum).

c. Drying:

1) Gaa purge per 5.5.6.1, or
:,

2)
.,

Vacuum oven bake per 5.5.6.2.

d.
!,.

Package per 5.7.

s6.2.4 Pressure vessels and tanks. Precleaning (alkaline and acid
treatments) and final rinse of individual tanks shall be detailed by the indi-
vidual tank specification or as specified in,che following psragraph.

5 .6.2.4.1 Propellant tanks. The following guidelines are provided for
propulsion tanks:

a.

b.

c.

.
\

Tanks containing materials requiring different treatments
shall be treated prior to final tank assembly. Precautions
shall be taken to preclude formstion or introduction “of
concamipancs during subsequent operations. After final
assembly, only those fluids compatible with all materials
within the tank (e.g., baffles, bladders, or diaphra~s)
shall be introduced therein.

Tank’swith configurations or sizes chat preclude the intro-
duction,and removal of acids within the allowable exposure
time shall be treated prior to final assembly. Precautions
shall be taken to preclude the formation or introduction of
contaminants during subsequent aasembly operation.

Cleaning fluids should be introduced co the tank by contin-
uous flow through the tank, or by use of a flushing probe
(Figure 2). Filling and draining through a single port is
acceptable when the above methods cannot be perfor?ned.

14
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FIGURE 2. Typical Fitting for Pressure Flushing
a pressure Vessel or Tank

u< J’” - nlml Pnnmo

LfiifRESIJIEVUXL

f-l-

buw

FIGURE 3. Typical Pressure F1ushing Installation
for a Preasurant TanK

15
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d. Tanks shall be proof-pressure tested after any acid
treatment and shall use fluids and conditions,specified
in the tank.specification.

e. Final rinse for cleaning verification shall conform to the
requirements of 5.5.5.2. The quantity of fluid to be
introduced shall be determined at the rate of 500 milliliters
(ml) of fluid for sach square foot of internal surface area
or portion thereof(’IG.4.1.3) . The fluid shall contact all
internal surfaces of the tank and, where possible, the tank
shall be sloshed or agitated while expelling and collecting
the sample fluid.

f. Tanks shall be dried by one of the following methods, listed
in descending order of preference:

=..

The application of internal vacuum to a tank
shall be specifically approved by the procur-
ing agency.

1) Vacuum oven at 66°C (lSO”F).

2) hbient temperature vacuum.

3) Hot gas purge.

4) knbient temperature gas purge.

Care shall be maintained throughout the clean-
ing process to prevent damaging thin-walled
tanks.

5.6.2.4.2 P.ressuranttanks. The following guidelines are provided for
preasurant tanks: -..

a. A fitting specifically designed for pressure flushing of
preseure vessels should be used (Figure 2). The final
configuration of the flush fitting will be determined by
the size and shape of the specific pressure vessel being
cleaned. Prior to use, the ficting shall be cleaned to
the same level as required for the pressure vessel.

16
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of providing a continuous
minimum of 40 Psig into the

1.

2..

.3.

4.

5.

6.

7.

8.

pressure vessel-through the preesure flush fitti~g should
be used. A suggested.design is shown in Figure 3. Cleaning
solution should be passed through a 1.2 Mm (or finer) filter
(Millipore, or equivalent) , prior to entering the pressure
vessel. A 5 urnprefilter may also be used to prevent
excessively rapid clogging of the final 1.2 urn filter.

c. The solution of the ultrasonic tank, plus an added amount
sufficient to fill the pressure vessel, can be used and
recirculated with outflow from the pressure vessel returning
to the ultrasonic tank.

d. Preliminary cleaning of the pressure vessel should be
performed as follows:

Thoroughly clean the exterior of the pressure vessel by decreasing
or spray washing (5.5.1.2).

Clean the pressure vessel inlet boss and sealing surface(s) using a
spray rinser (or eauivalenc), containing an approved type of cisaning
agent. Rinse thoroughly and blow dry with clean filtered nitrogen
(5.5.6.1).

Attach a oleaned preesure flush fitting to the pressure vessel using
an approved seal between fitting and sealing surface on the preseure
vessel.

Connect flush fitting inlet to a pressure flushing system containing
a detergent solution per 5 .5.2; where possible, place pressure vessel
in ultrasonic tank, turn on flushing system and allow the pressure
veseel to fill with cleaning solution.

When a steady outflow from the flush outlet is achieved, turn on the
ultrasonic generator and operate for ac least one hour.

Disconnect the pressure vessel from the pressure flushing system, and
drain the cleaning solution from pressure vessel. Use filtered .— -
nitrogen at low pressure to aid in forcing out the solutionT-—

Attach a pre’ssureflush fitting to a pressurized source of filtered
deionized water and flush the pressure vessel until no detergent can
be noted in the flushing water.

Fill che pressure veesel with filtered deionized water, and submerge
the entire vessel in a suitable precleaned subcank containing filtered
deionized water. Place the subtank within the ultrasonic cleaning
tank and ultrasonically clean for at lease 15 minutes, assuring that
no solution from the ultrasonic tank enters the s“btank or the
pressure vessel.
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9. Drain the,deionized water from the pressure vessel, using filtered
nitrogen co aid in draining. Continue nitrogen flow for 2 to 3 min-
utes afte$ che water flow haa atopped.

10. Blow the external surface of the pressure vessel dry with filtered
nitrogen and repeat stepa 4. through 10. for a total of three
detergencldeionized water waehea.

e. Intermediate cleaning of the pressure vee.aelshould be
performed as follows:

Step

1.

2.

3.

4.

5.

6.

7.

8.

Remove nitrogen supply line from pressure flush fitting, and add 100 ml
of filtered isopropyl alcohol (IPA) to the pressure vessel through the
pressure flush fitting inlet.

Cap off flush fitting inlet and outlet ports, then manually rotate and
vigorously ahake pressure vessel for one minute. Alcohol will absorb
any moisture remaining within the pressure veaael.

Drain the alcohol from the pressure vessel, and blow dry with filtered
nitrogen.

Fill pressure veaael 1/3 to 1/2 full with IPA, which haa been filtered
through a 1.2 vm (or finer) filter (Millipore, or equivalent). Cap
off flush fitting inlet and outlet ports.

Where poesible, place pressure vessel in the ultrasonic cleaner sub-
tank containing deionized water, and turn on the ultrasonic generator.
Clean the preaaure vessel for one hour, changing vessel position
frequently to assure complete cleaning.

After one hour, remove the pressure vessel from the tank, and withdraw
a 100 ml s~ple of IPA into a precleaned beaker for particle count.

If the particle count exceeds the acceptable limits 10.4.1.4.1, drain
and flush the pressure vessel with filtered IPA, then repeat stepa 4.
through 6. until acceptable limits are reached.

Drain and flush the vessel a final time with filtered IPA, then flow
~iltered nitrogen through the pressure flush fitting inlet until no

od=o~alcohol-can. be.noted ac the o“tlec pore.

f.
-,. ~-

Vacuum rated vessels may be evacuated and monitored with a
partial pressure analyzar for residual alcohol.

9. Remove the pressure flush fitting and prapare the pressure.vessel for
storage as defined below.

\

10
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FIGURE 4. Typical Packaging of Single Items
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FIGURE 5. Typical Packaging of Small Multiple Items
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5 .7.2 Proper enclosure and sealing materials. A piece part, component,
or assembly, which is in an identifiably clean condition, shall be maintained in
this condition to the point of usage by sealing, as shown on Figures 4 and 5
within a cleaned enclosure. Parts shall be haridledwith clean, lint-free gloves
during all cleauing, handling, drying, inspection, and packaging operation:.
Packaging of cleaned component parts or components shall be perfnrmed in an
environmentally controlled area as soon as practical after completion of final
cleaning. All ports leading to precision-cleaned internal surfaces or passages
shall be closed with closures that are not detrimental to the item on which they
are installed. The most preferred closure is a piece of clean static-free nylon
per MIL-B-22191, Type III, placed over the opening And held in place with tape.
(Plastic screw-type closures are not acceptable.)

5 .7.3 Film sheet or bag closures (inner). Each cleaned part or com-
ponenc shall be placed in a clean, nylon, static-free bag, or between two clean,
nylon. static-free sheets. and heat sealed. A short portion of the seam shall
be lcfc open co remove as much of the air as praccical. The package shall then
be purged with dry filtered nitrogen (5..5.6.1)and finally, completely heat
sealed. Nylon anti-static closures, consisting of bags,and sheet per MIL-B-22191.
Type III, stock, shall be precleaned and shall rneecthe cleanliness requirements
of Table I. Cleaned tubing and hoses shall be protected by enclosing each end
with nylon materials, and then if possible, enclosing the entire item in an
outer bag.

5 .7.4 Film overwrap (outer). Eqch component part~ or component, sealed
in accordance with 5.7.3, shall be completely overwrapped with anti-scacic
polyethylene film. The overwrap shall be secured with tape, or heat sealed
where practical. Anti-ecatic polyethylene film, used for the overwrap, shall
have a surface resistivicy of not more than 1012 ohms when measured by che ASTM
Method D-257.

5 .8 Documentation. Results of all cleanliness verification tests performed
shall be recorded on the cleaned part history card (5.S.1) with an indelible pen.
Examples of results to be recorded are particle count, ultraviolet, NVR, and
PH test results.

5 .8.1 Cleaned part history card. The cleaned part history card or equal
shall be fsbricated of non-shedding material. The card shall be sealed in bagging
material and permanently attached to, but not inside, the inner bag (Figures 6
and 5). The information contained on either or both sides of the card should
include the following applicable informacion:

s. Card registration or job number.

b. Cleaning specificacion and paragraphs used.

c. Control area cleanliness level in
assembly took place.

.-

d. For small items, list quantity of
co the card.

which final rinsing and

cleaned items pertaining

21 .
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e.

f.

6.

h.

i.

j.

k.

1.

m.

n.

0.

P.

Item(s) part number.

Item(s).serial number.

Next assembly part number.

Quality Assurance approval (stamp or signature).

Quantity of final rinse solution used.

Name of final rinse solution.

Number of grid squares counted.

Magnification used.

Type of propellant service.

Lubricant used.

Required maximum particle count spectrum (size vs. quantity).

Actual final count suectr.um(separating mecallics, non-
metallic. and 10:1 or greater ~ibers)~

Custodians: Preparing Activity:

.Army-NI > Air Force - 12

Navy - AS

Air Force - 12 Other Agency Interest:

-ReviewActivities: NASA

Army - NI

22

Navy - AS Project No. 9135-0100

Air Force - 68
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10. PROVISUIF!S

10.1 Respo”nsibdlityfor inspection. Unless otherwise specified in the
contract or purchase order, the supplier shall be responsible for the perfor-
mance of all inspection requirements as specified herein. Except as otherwise
specified, the eupplier may uae his own facilities or any commercial laboratory
acceptable to,the Government. The Government shall reserve the right to request
or perform any of the inspections set forth in this standard where such

inspections are deemed necessary to assure eupplies and services conform to
prescribed requ.irementa.

10.2 Tests. The schedule of tests specified in Table XIII shall be per-
formed to ~e conformance with the requirements of this specification.
(Table XIII ie located at the back of this standard, for the purpose of
convenience.)

10.3 Acceptance criteria. Acceptable criteria are specified in Table I,
specific sections of this standard or the applicable controlling specifi-
cation.

10.4 Cleanliness verification. All Iteme shall be verified clean by per-
forming one or more of the following teats as specified in Table XIII. Results
of the particle event performed shall be recorded on the cleaned pare history
card.

10.4.1 Particle count test. Particulate contamination of cleaned items
shall be determined by particle sampling with a precision membrane filtration
apparatus Or equivalent. Automatic counting instruments may be used.

10.4.1.1 Environ~eat. All sample fluid handling and evacuating ehall be
accomplished in a Class 1000 ‘or better work area. Fluida and membrane filter
elements shall not be handled in an environment worse than Class 1000, unless
protected from that environment. ..

10.4.1.2 Equipment. All equipment involved in the evaluation of particle
cleanliness shall be of non-particle shedding materials and shall be verified
before the start of cleaning to be at least ae clean as the test fluid (Level E).
Background particle counts of equipment other than the membrane filter pad shall
not be faccored out of the final particle counc.

10.4.1.3 Test fluid.

10.4.1 ..3.1 Liquid. The amount of the test fluid used for liquid sampling
shall be 500 ml for each 929 cm2 1 ft2) of surface area checked.

i
For items

having less than 232 cm2 (0.25 ft ), 100 ml of sampling fluid shall be collected
by vigorously flowing over, around, and through; or by filling, sloshing, and
draining the item. The eample fluid shall contact all effective surfaces of the
item being checked.

23
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10.4.1 .3.2 Gas. Items may be sampled for particulate contamination by
passing gase.aus~trogen or helium through the item at the rate of 141.5 *14
liters/minute (5 tO.5 std ft3/min) for 7 minutes (990 liters or 35 std.ft3 total).
If the above flow rate cannot be obtained or may cause damage, the component
shall be flowed at the maximum flow rate permissible for a total volume of 990
liters (35 ft3) of gas.

10.4.1.4 Maximum allowable particulate contamination. Particle counts
obtained shall be compared with.Table I for maximum allowable counts. The total
particle count shall be divided .by fluid quantity to obtain the particle count
per 100 ml as follows:

Liquid:

Particle count - filter background x
Fluid quantity, ml

100 = particles per 100 ml

Gas:

Particle count - filter background ~
Quantity flowed, liters (fc3)

(35 scd fc3) (35 std ft3)

990 liters = particles per 990 liters

No silting shall be allowed (Note 9 of Table I).

10.4.1 .4.1 Propulsion systems. The applicable propulsion system class
(1, 2 or 3) shall be determined according to Table 1. The level within the
class shall be one of the system or support equipment items of the first column
of Table I.

10.4.1.5 Sampling techniques. Particle evaluation shall be accomplished
by oue of the following techniques.

10.4.1.5.1 Liquid flush or rinse ~thOd.

shall be sampled by flowing or force flushing
aa follows:

&E

1.

2.

..

,.

Piece, component and related parts
the final rinse fluid per 5 .5.5.2

Verify all sampling and related equipment is clean(10.4.1.2).

Precount a 1.2, pm gridded-membrane filter or equivalent using a
100 power magnification microscope.
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5E42

3. Sample the item with the required volume of fluid per 10.4.1.3. Catch
the sample fluid in a clean flaak or beaker.

6. Pase the entire collected sample through the filter element. If
necessary, a funnel (m,illiporesampling type or equivalent) may be
installed on the vacuum flash to asaure that all fluid paeees
through the filter.

5. Place the filter in a clean petri dish, taking care not to damage the
filter. Handle the filter with clean, underrated tweezers. Cover
and idencify the dish.

6. Count the particlee in the size rangee specified in Table I using
a minimum of 100 power magnification. The filter may be preacanned
at a lesser magnification for obvious defects prior to accual count.
The entire filter element must be counted; i.e., no factoring of
filtar area to obtain total particle count ia permitted for items
with particulate limits of 140 particles or less.. Statistical

e*linK ~Y be used where the uimum acceptable particle counts
exceed 140 particles. Evaluate contamination level per 10.4.1.4.

Note: Liquid sample volumes may be obtained in a cleaned flask in
a remote work area and evaluated in the cleaning facility.
Flask background counts may not be factored out of total
particulate counts.

10.4.1.5.2 Filter bomb method. Components, assemblies and subsystems of
flight, support, or facility equipment may be ,sampledin place at a remete
location using a precieion-membrane filter or equivalent to flow the required
gas through the filter. The filter is then disassembled and evaluated in the
cleaning facility. The procedure should be as follows:

1. Clean the disaaserbled filter
of the desired cleaning clasa

2. Aaaemble filter with a 1.2 Urn

3. Flow the filter with nitrogen
(5 ft3/min) for 7 minutes,

holder (or equivalent) to Level B
(Table I).

abeolute or less element.
.-

(5.5.6.1) ac 141 .liters/m.inute

4. Carefully.disassemble filter and read and record element background ‘
particle count.

Note: The particle count shall not exceed Level B of the

applicable claas.

25
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5.

6.

7.

8.

.

Carefully reassemble the filter. Seal the inlet and outlet ports.
Double bag per Figure 4 if transportation to another facility is
required.

Carefully install the filter in the system to be sampled. Test gas
shall be flowed in the subject system at a rate equal to or greater
than 141.5 liter/minute (5 f t3/min) for 7 minutes, or the expected
system flow race, for a total of 990 liters (35 ft3). Liquid systems
shall be flowed at the maximum expected rate for a total volume of ac
least 1 liter. Record the volume of flow. Rsmove the filter from the
system, bag, and return to the clean facility.

Carefully disassemble the filter and place the element in petri dish.

Evaluate total uarticulate contamination on the filter element per
Step 6 of10.4.l.5.l.

10.4.1.6 Method of particle countin~. The filter element shall be eval-
us-ed.for particulate contamination in the size ranges of Table I by examination
under a minimum of 100 power magnification. The en~ire effective filter area
shall be counted. A calibrated scale shall be visible within the field of view
for size reference. Preliminary examimacion of che filter area may be accom-
plished at reduced magnification (40 power) to examine for obvious defects.

10.4.2 Ultraviolet test. This test shall be performed in an area from
which visible light has been excluded. The ultraviolet light source shall
consist of 100 watts minimum, spot-type mercury ARC lamp, or equivalent, emitting
light completely across the 2500 to 3900 Angstrom range. Eye glasses (not plastic
lenses) shall be worn to protect eyes against the longwave portion of the ultra-
violet band. Adaptation of the eyes to darkness is required prior to commencing
the evaluation (generally 5 minutes minimum). This test shall be performed on
either the Item being cleaned or the filter used inlC.4.l. Any fhOrescenae
shall be considered as failure 6f the test and shall require.rejection or
recleaning of the item. .

10.4.3 Wipe test. The wipe test shall be performed by wiping the cleaned
effective surfaces in several places using lint-free wipers. Any visible dis-
coloration shall be cause for item re.jection or recleaning.

- ———._
10.4.4-’—Silver nitrate test. This test specifically applies to components

fabricated by
are employed.
or verify the
been boiled.
eequenc e:

any brazing.or-ocher.metal joining process in which fluxes or salts
A silver nitrate solution shall be used to determine the presence
absence of brazing salts in a solution in which the brazed item has
The silver nitrate test shall be conducted in the following

,-
i
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1. Use a 100 ml asmple of water in which a component was boiled and add,
if necessary, either sulphuric acid conforming to MS-36052 or nitric
acid conforming to O-N-350 to make the pE of the test solution between
5.7 and 6.2.

2. Add 5 grams of silver nitrate, conforming CO MIL-S-12071, to,the teat
solution and mix thoroughly.

3. A cloudy precipitate indicates that brazing salts ars present and that
the test is positive. The absence of precipitate indicates chat
brazing salts are not present and that the teat is negative. A posi-
tive reaction shall be cause for item rejection or further cleaning.

10.4.5 Non-volatile residue test (NVR). The total residue shall be
obtained by evaporating 1500 ml of filtered solvent to
residue in accordance with the following procedures:

Step

1.

2.

.3:

5.

Filter 500 ml of solvent with 0.8 pm filter.

Transfer the filtered solvent to a clean 800

dryness, then weighing the

ml capacity beaker.

Evaporate the 500 ml gently on a hot plate until the volume. is reduced
so that a second 500 ml of filtered solvent may be added. A clean
glass stirring rod shall be placed in the 800 ml beaker co prevent
bumping during boiling.

After the second quantity of 500 ml has been added, reduce the volume
of solvent in the beaker t’obetween 50 and 100 ml and.add another
filtered 490.ml. Evaporate the contents of the beaker down co
approximately 20 ml.

Transfer the approximately 20 ml to a clean, weighed 35 ml vial,
containing a clean glass bead,. and rinse che 800 ml beaker with the
final 10 ml portion of the solvent. The 10 ml rinse shall also be
transferred to the 35 ml vial.

Note: The care weight of the vial (or similar container) shall
be taken beforehand.

\

6. Evaporate the contents of the 35 ml vial very gently until che volume
haa been reduced to approximately 5 to 10 ml. At this point, transfer
the vial to a 100”C vacuum-oven and allow to dry for one hour or until
che final 5 to 10 ml .ofsolvent has evaporated.

7. Remove the vial from the oven, allow to cool; then reweigh to the
nearest 0.1 mg.
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Step

8. Calculate the total residue as follows:

(A- B) X 106
w = ppm residue

Where:

A = weight of vial and residue in grams

B = weight of vial in grams

W - weight In grams of the initial 1500 ml of
fluid (volume times specific gravity)

9. The results ehsll be compared with the applicable specification.
Excessive NVR Shall be cause to reject or reclean the item, or, if
performed for fluid verification, excessive NVR shall be cause to
reject the fluid.

10.4.6 pH test. The PH test shall be performed to verify that all acids,
alkalines, and detergents have been rinsed from the item being cleaned. A sample

of approximately 200 nilof the rinsing fluid effluent shall be compared with the
rinse fluld source. The test shall be performed per ASTM D-1293.

10.4.7 Conductance test. The conductance of rinse
mined prior to use per ASTM D-1125. Excessive conductance
tion or further PurificatiOn of the water.

10.4.8 Chloride test. The watef used for cleaning
shall be tested prior to use for chloride ion content.

water shall be decer-
shall require rejec-

and rinsing purposes

10.4.9 Ultrasonic cleaner evaluation test. The activity of che ultrasonic
unit shall be qualitatively cesced using aluminum foil (annealed) suspended in the
ultrasonic bath cavitation field. The foil, approximately 1.5 roilsthick (O.0015
inch) , shall be suspended on edge diagonally across the bath, and shall extend
to within 25 mm (1 inch) of the ,bottom,corners, and surface of the bath. (The
foil shall not couch the tank.) The bath for this test shall be water (less
than 40”C or llO”F) and shall have been ultrasonically exciced for at least .30

-m.+~cz~hef ore placing&he_f m+l;in.the bath. T~ foil shall be inserted and
raqved with che ultrasonic excitation.turned off.

The foil should be exposed co the ultrasonic cavitating field for approximately
60 seconds (actual time will vary with different equipment, but, once established,
shall remain constant for a given ultrasonic cleaner). The exposed foil sheets
shall show definite evidence of erosion, and shall be compared with previous
expose-deheets to detect degradation of the sonic cleaning strength of the equip-
ment. This test shall be performed prior to the start of testing and the test
solution, which msy be an “oldsolution used earlier, shall be replaced before
cleaning.
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20. PACKAGING

2C. 1 Packaging. Ml cleaned hardware shall,be packaged in accordance with
che requirements specified in 5.7.

20.2 packing for shipment. Hardwate packaged for shipment or transportation ‘“
to, or from, a cleaning facility shall be sealed in plastic per 5.1 and surrounded
by a minimum of 2 inches of shock absorbant material. The material shall be of
such a nature as to prevent the location or shifting of che material or hardvare
within the container during shipping handling.

30. NOTES

3(!. ~ Intended u.ee. This standard covers the cleanliness levele,
cleaning, protection, and inspection procedure for surfaces of parts, compo-
nents, assemblies, systems, or other related equipment in contact tith monopro-
pellant hydrazine of spacecraft propulsion systems and associated ground support
equipment.

30.2 Ordering data. Procurement documents should specify che following:

a. Title, number, and date of this standard.

b. Cleanliness level required.

c. Whether special cleanliness levels, cleaning msthoda and.proce-
dures, and protection are required beyond the requirements of
Section 3.

. .

31

-. -..’

29

Downloaded from http://www.everyspec.com



MIL-STD-1774

.,

/.. .-

.

. .

.

30

Downloaded from http://www.everyspec.com



!.:

“,:

.

3?

.

—

—_

MIL.STD-1774

. ..
. ..a

31

Downloaded from http://www.everyspec.com



. . .

... -

MlL-STD-l774
Downloaded from http://www.everyspec.com



.

,..

.,

,flI

L-.-l-L

MIL-STD-1774

’33

Downloaded from http://www.everyspec.com



MIL-STD-1774

“..

..

—.

. .

.

m

m

.

2+,
2

. *..

34

Downloaded from http://www.everyspec.com



I 1

—

I

4-L

MIL-STD-1774

Downloaded from http://www.everyspec.com



MIL-STD-1774

.,

-..

—

:
T’
‘7

.

0
.
+,

0

2

m m

.

—

0

‘7
:
z--.+,..

.

.
‘a L-4+.

*

. N*m.
.

36

Downloaded from http://www.everyspec.com



MIL-STO-1774

r

:

I

2

a
.<.

,

37

Downloaded from http://www.everyspec.com



MIL-STD-1774

.-

.,,

38

Downloaded from http://www.everyspec.com



..

I.p

,,

*

.
m“
--!
.

.

.cm -

.

“7
.+

. . .

‘a

MIL-STD-1774

39 “

Downloaded from http://www.everyspec.com



141L-STD-l774

.,,

I /.
1 1

. .

40

Downloaded from http://www.everyspec.com



MlL-STD-l774

al

.
n“
,..

41

Downloaded from http://www.everyspec.com



., ,;

,\

.

.

m

0

‘7.

42

Downloaded from http://www.everyspec.com



.

43

-. .

MIL-STD-1774
Downloaded from http://www.everyspec.com



MIL-STD-1774

I

.

.

.

.

44

Downloaded from http://www.everyspec.com



,“

..;

,.

f;

,1”%

.
m“
m“
“i

,m

.
i“

45

Downloaded from http://www.everyspec.com



MIL-STD-1774

.

46

Downloaded from http://www.everyspec.com



MIL-STD-1774

,.,

,5<

47

Downloaded from http://www.everyspec.com



MIL-STD-1774

—

-

.
;
m“
.-,”

. .

48

Downloaded from http://www.everyspec.com



f41L-STD-l774

x

x’

x

x

< I

7<

x

x

x

49

Downloaded from http://www.everyspec.com



FOLD

DEPARTMENTOFTHEAIR FORCE

111111 p

OFFICIAL BUSINESS
uNITED STATES—

PENALTY FOR PRIVATE USE $300

1

BUSINESS REPLY MAIL
-1twrCLA55 PEHMIT NO. 73236 WASHINGTON O. C. —

POSTAGE WILLEE PAlO 8YTHE DEPARTMENT OF THE AIR FORCE —

AFRPL/TOS
EDWARDS, APB CA 93523

-. .

Downloaded from http://www.everyspec.com



STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

INSTRUCTIONS: ~kfo~mh provided tomlicitbeneficid commer,k whlchmay improve WMdmumentand
enhance itswss. DoDcontractors, gc.mrnment activities, manufacturers, vendors, orother prospective users of
thedocument areinvitsd tosubnsit commentu to the government. Fold onlines onreverse side, staple in corner,
andsmd topreparing activity. Attach rmy pertinent data which may beof.uae inimproving thii document. If
tiew*adtitioA pa~, ata&mfom mdpkceboti i.anenvelope addre=d toprepting activity. A
respoms.willbeprovided tothesubmitter, when name andaddress isprovided, within 30daysindisating tbat
the 1426 wan received and when any appropriate action on it will be completed.
NOTE: This form shalt not be used to subniit requests for waivers, desiritions or clarification of specification
rsquirementa on current contracts. Comments submitted on this form do not constitute or imply authorization
tG waive any portion of the ref.xensed d&cument(s) or toamend contractual reauiremenb.

QCUMENT IDENTIFIER N mlwr) ANO TITLE

*- sr~ /7+
AME OF ORGANIZATICIN ANO ADo RESS OF SUBMITTER

-J VENDOR ❑ USER ❑ MANUFACTURER

Q HAS ANY PART OP THE DOCUMENT cREATED PROBLEMS On REQUIRED INTERPRETATION IN PROCUREMENT

SE7 Q IS ANY PART OF IT TOO UIG,O, F7ESTR,CTIVE. LOOSE OR AMBIGUOUS, PLEASE EXPLAIN BELOW.

A. OIVE PARAGRAPH NUMOER ANO WOROING

B. RECOMMENDED WORDING CHANGE

C. REASON FOR RECOMMENDED CHANGE(S)

J8MITTED BY(Printed o, tymd name and addre” — OL.&aMl) TELEPHONE NO.

bATE

tD,=61426 PREV,ous.o,T,oN w,~t,.us~o.

Downloaded from http://www.everyspec.com




