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FOREWORD

This document supersedes MIL-STD-1359A dated 31 October 1977. The purpose of MIL-STD-1359B is
to standardize the cleaning methods and procedures for oxygen equipment used for breathing purposes
by establishing guidelines.
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1. SCOPE:
1.1 Purpose:
The purpose of this document is to provide minimum requirements for cleaning aircraft breathing

oxygen systems and components, inspection methods and packaging after cleaning, and guidelines
for oxygen equipment cleaning areas.

1.1.1 Applicability:l When this standard is specified in an acquisition document, the applicable
requirements of this standard that apply to the acquisition document shall be-identified.

1.1.2 Application quidance: Certain provisions of this standard and the manufacturer’s cleaning
inspection and packaging procedures may differ due to oxygen equipment compglexity of
construction) material, etc. These differences shall be identified in the acquisitiop document with a
determinatiop of what is acceptable; the provisions of this standard, the manufacturer’s procedure,
or a specifiefl acceptable alternate, as applicable.

1.2 Classification:
For the purpoge of this standard, breathing oxygen.eguipment shall be classified gs follows:

Class 1 - Partg and assemblies exposed to oxygen pressures over 450 psi (3.1 MIPa) or liquid
oxygen.

Class 2 - Partg and assemblies exposed'to oxygen pressures from 10 to 450 psi (§.89 kPa to
3.1MPa), inclusive.

Class 3 - Partg and assemblies_exposed to oxygen pressures up to 10 psi (6.9 kPa) (such as face
masks, large Hore regulator-to-connector hoses, oxygen mask hose connectors, €fc.).
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2. REFERENCED DOCUMENTS:

2.1 Government documents:

2.1.1 Specifications, standards, and handbooks: Unless otherwise specified, the following

specifications, standards, and handbooks of the issue listed in that issue of the Department of
Defense Index of Specifications and Standards (DoDISS) specified in the solicitation form a part of
this standard to the extent specified herein.

SPECIFICATIONS

FEDERAL

P-S-1792
BB-A-1034
BB-N-411

PPP-B-566
PPP-B-636
PPP-B-676

MILITARY

MIL-P-116
MIL-C-5501

MIL-D-16791
MIL-P-26514
MIL-O-27210
MIL-C-81302
MIL-T-81533

STANDARD

U

Soap, Laundry, (Neutral and Built).
Compressed Air, Breathing.
Nitrogen, Technical.

Boxes, Folding, Paperboard.
Boxes, Shipping, Fiberboard.
Boxes, Setup.

Preservation, Methods of.
Caps and Plugs, Pretective, Dust and Moisture Seal, Gener
for.

Detergents, General Purpose (Liquid, Nonionic).
Polyurethane Foam, Rigid or Flexible, For Packaging.
Oxygeny. Aviators Breathing, Liquid and Gas.

Cleaninng Compound, Solvent, Trichlorotrifluoroethane.
Trichloroethane 1,1,1 (Methyl Chloroform) Inhibited, Vapor [

al Specification

Degreasing.

FEDERAL

FED-STD-209

MILITARY

MIL-STD-129

MIL-STD-2073-1

Clean Room and Work Station Requirements, Controlled Environment.

Marking for Shipment and Storage
DOD Materiel Procedures for Development and Application
Requirements.

of Packaging
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2.1.2 Other Government documents, drawings, and publications: The following other Government
documents, drawings, and publications form a part of this standard to the extent specified herein.

PUBLICATIONS
NAVAL AIR SYSTEMS COMMAND

NAVAIR 13-1-6.4 - Oxygen Equipment.

AIR FORCE
USAF T.O. 15X-1-1 - Oxygen Equipment.
ARMY
TM55-1660-p45-12 - Oxygen Equipment.
(Copies of specifications, standards, handbooks, drawings, and publications required by
contractors ifh connection with specific acquisition funictions should be obtained from the
contracting gctivity or as directed by the contracting officer.)

2.2 Order of precedence:

In the event of|a conflict between the textof this standard and the references cited|herein, the text of
this standard dhall take precedence.

3. DEFINITIONS:
3.1 Clean:

Cleaned to a gpecifiedcleanliness level by the removal of contaminants, which indlude: oil, grease,
other organic fnaterials, odors, and particles such as loose scale, corrosion produgts, grit and filings.

3.2 Clean area:

An enclosed working area employing control, as required, over the particulate matter in air with
temperature, humidity, and pressure control.

3.3 Cleaning agent:

Any compound or substance which promotes the removal of contaminants through mechanical or
chemical action.
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3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

Cleaning meth

od:

A procedure for bringing a suitable cleaning agent in contact with all surfaces to be cleaned under
the proper conditions and for a sufficient length of time to remove all contaminants and loose

particles.

Clean item:

A part, compo
cleaned and v

Cleanliness le

An establisheg
stipulated ares

Clean work sta
A work bench
Component:

An integral uni
actuators, rese

Contaminant:

Any unwanted

erified to a specific level of cleanliness.

el:

or volume (see MIL-STD-1246 for specifying cleanliness level).

tion:

rvoirs, and accumulators:

performance of a part, comiponent subsystem, or system.

Contamination

The planning,

contrak

prganization and implementation of all activities needed to determin

nent, or system which is wholly cleaned or has critical surfaces whigh have been

maximum allowable distribution of contamination of a-given size and quantity in a

pr similar working enclosure characterizéd by having its own filtered air or gas supply.

t part of ann assembly or system. Examples are tubes, ducts, tankg, valves,

foreign material.which could be detrimental to the required operatign, reliability, or

e, achieve, and

maintain a req

uired cleanliness level.

Critical surface:

That surface of a component which comes in contact with the oxygen in the system.

Decontaminati

on:

The process of removing unwanted matter; the reduction of contamination to an acceptable level.
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3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

Dew point:

The temperature at which the gas becomes saturated with water vapor.

Equipment cleaned for oxygen service:

Equipment that has been cleaned and tested to verify that organic contaminants and loose patrticles

do not exceed

specified levels.

Filtration:
The process o
Gaseous oxygd

A colorless, oc
strongly suppg

Gross cleaning

Preliminary or
normal work al

Intimate packdge:

A clean materi
adjacent to the
environments.
Laminar airfloy

Airflow in whic

f removing contaminants from a gas or liquid by passing them throu
en:

orless, tasteless gas slightly heavier than air. Oxygen, although no
rts and rapidly accelerates the combustion of\all flammable materia

ea to visual inspection standards.

al closure, wrap, or_centainer that will have intimate contact with or
clean item or surface and is sealed to provide a barrier to external
V:

h the'entire body of air within a confined area moves with uniform v¢
es:

gh porous media.

hflammable,
S.

rough cleaning to remove scale, rust, metal chips, dirt, etc; this clegning is done in a

S environmentally
contaminants and

blocity along

parallel flow lin

Liquid oxygen:

An extremely cold, -297 degrees F (-183 degrees C), pale blue, clear liquid, slightly more dense than
water and strongly paramagnetic. It is nonflammable but strongly supports and rapidly accelerates
the combustion of all flammable materials.

Liquid oxygen

storage, transfer, and vaporizing system:

An assembly of equipment that includes oxygen storage containers, pumps, vaporizers, pressure
regulators, safety devices, and interconnected piping.
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3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3.30

3.31

Non-volatile re

sidue (NVR):

Material remaining after evaporation of the solvent or volatile liquid.

Packaging:

The application or use of appropriate closures, wrappings, cushioning, containers, and complete
identification up to, but not including, the shipping container and associated packaging.

Particulate malter:

The general te
contrasted to r

Precision clea

Final or fine cl

contaminants {o achieve specific levels of cleanliness.

Purge:

To flow a gas t
fluid or for pro

Purity:

The percentag
undesirable m

Solvent:;

'm applied to matter of miniature size, with observable length, width,
on-particulate matter without definite dimension.

Ning:

baning accomplished in a controlled environment to remove minute

hrough a system (or line, tank, etc.) for the purpose of ridding the sy
iding a positive flow of gas from some opening in the system.

e by volume (gases) or by weight (liquids) of the major constituent;
hterials.

That solution g

effect their renroval.

r canstituent of a solution which exhibits the capability to dissolve ot

and thickness, as

quantities of

stem of a residual

the remainder is

her substances to

Standard cubic foot of gas:

A cubic foot of gas at one atmosphere pressure (760 mm mercury) and 32 degrees F (0 degrees C).

Ultrasonic cleaning:

A process where high frequency vibrations are used to produce a cleaning action.

Vaporizing sys

tem:

An assembly of equipment used to convert LOX to gaseous oxygen.

-10 -
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4, GENERAL REQUIREMENTS:
4.1 Basic considerations:

Oxygen equipment and parts require a cleaning procedure that will achieve an adequate level of
cleanliness commensurate with its use and operating pressure. To establish an adequate cleaning
procedure, the following shall be considered:

Clean areas.

Selecting 4 suitable cleaning agent.
Selecting the proper cleaning method.
Cleanlinesg inspection.

Cleaning ajgent removal and drying.
Packaging|(when required).

Solvent precautions.

@~ ooo0oTy

4.1.1 Clean area requirements: To ensure that oxygen equipmentand parts are propegrly cleaned and
remain clear] until reassembled or packaged, it is essentialto maintain a controlled environment to
prevent recoptamination during cleaning, drying, assembly, testing and, when required, packaging.

uld be of adequate size, isolated from.gil, grease, paper and lint particles and other

airborne confaminants. The walls, ceiling and floors of the room shall be non-dugting. Work areas
should be lighted to at least 75 foot-candles. Minimum facility requirements may include, but not
be limited to] the following.

4.1.1.1 Environmepntal control: The clean area’should be maintained at a temperaturef of 72 + 10
degrees F|(22.2 + 5.55 degrees C)with a relative humidity of 20 to 60 percent

4.1.1.2 Room air gressure: All roomisyused for cleaning, drying, assembling, and testing and packaging
of oxygen ¢quipment, shallmaintain a pressure above that of surrounding area$ to assure that all
leakage will be outwardk

4.1.1.3 Airflow: en the-critical nature of a particular operation may require it, the aifflow within a work
station shduld.be filtered through a high efficiency particulate air filter and, whgnever possible, a
laminar flowCagross the work area should be provided.

4.1.1.4 Equipment: The work benches, tools, and processing equipment must be maintained free of
grease, oil, or other combustible materials. Tools used on oxygen equipment should not be used
for any other purpose. Paper in the area should be limited to the nonshedding type and only
ballpoint pens should be used for writing. Pencils and erasers should not be permitted in the
work area.

4.1.1.5 Personnel cleanliness: Personnel in the cleaning work area must maintain themselves and their
clothing in a condition which prevents transferring contaminants to the oxygen equipment. When
specified, all personnel shall wear lint free smocks or coveralls and head coverings in the area.
Smoking or eating shall not be permitted in the area.

-11 -
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4.1.1.6 Work area cleanliness: The work area shall be maintained in a clean and dust free condition.
Dust and dirt removal shall be accomplished by a vacuum system. Damp mopping shall be used
after the vacuum cleaning for the removal of adhering dust or dirt. All parts in process shall be
removed from work benches or covered with a clean lint free covering at the end of the last work
shift each day. Work benches and test equipment shall be wiped clean with a lint free cloth at the

start of each work day.

4.1.1.7 Optional requirements: If higher levels of environmental cleanliness are required, the methods
and techniues described in FED-STD-209 may be used as guidelines to achigve the desired
level of enyironmental control for a work area.

4.1.2 Selecting a dquitable cleaning agent: The function of a cleaning gent is tg assist In the removal of
organic and |norganic material without attacking the parts being cleaned or creafing unreasonable
hazards to pprsonnel. The ideal cleaning agent is nonexistant. A good cleanind agent:

Is capable of removing contaminants.

Does nof leave residues or solids.

Is nonflagnmable.

Will not react chemically with the item being cleaned.
Will not glter the physical dimensions or propetties of the materials being clegned.

Has a relatively low toxicity.

=000 T

4.1.2.1 Cleaning agents: The following cleaning agents are acceptable:

41.2.1.1 Solvents

a. MIL-C-81302 Cleaning’Compound, Solvent, Trichlorotrifluoroethane.
b. MIL-T-81533 Trichloroéthane, 1,1,1, (Methyl chloroform), Inhibited, Vapof Degreasing.

4.1.2.1.2 Water soluble cleanér and water solution:

a. MIL-D-16791, Type | Detergents, General Purpose (Liquid, Nonionic). Uge in a
concentration of 1/2 ounce per gallon (3.7 kilograms per cubic meter) of yater.

b. P-S-1792, Type Il Soap, Laundry (Neutral and Built). Use in a concentration of one ounce
per gallon (7.5 kilograms per cubic meter) of water.

12 -
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4.1.3 Selecting the proper cleaning method: There is no single method of cleaning which will completely
remove all types of contaminants. Also, it must be clearly understood that, unless a satisfactory
cleaning method is selected and properly carried out, more harm than good may result. The
cleaning method chosen should bring a reliable cleaning agent in contact with all surfaces to be
cleaned for sufficient length of time and in such manner as to remove all contaminants. See 4.2 for
cleaning methods. If possible, some means of agitating the cleaning agent or scrubbing of the
surface with the cleaning agent should be used in the process. Hard to reach places should be
given special attention. In order to select the proper cleaning method, the following factors should

41.3.1

4.1.3.2

4.1.3.3

4.1.3.4

be considerdd:

a. Composition of the part to be cleaned.
b. Complexity of construction.
c. Propertigs of the cleaning agent.
d. Availability of cleaning materials and equipment.
Compositign of the part to be cleaned: The function of a cleaning agent is to g

removal ofjcontaminants without attacking the material of\the part being cleang
irremovablg residues. Cleaning agents should not bg, used haphazardly for clq
should be & full understanding of what effect, if anyj.the cleaning agent may hg
being cleaped. Cleaners suitable for use on onesmaterial may react with anoth¢
cleaning aluminum parts with a water soluble cleaning agent, use an approved
cleaning compound that does not contain free alkali.

Complexity of construction: Parts orassemblies of complex construction whic
portions of|the cleaning fluid or residue that can not be removed by final rinse
not be clegned in any type of fluid cleaner. In general, components cannot be
assembled state since solvents' may damage non-metallic parts or residues m
inaccessible areas. Companents of complex assemblies (such as threaded jo
etc.) shoulfl be cleanedsindividually prior to assembly so that as many areas a
inspected for cleanlingss. When assembly cannot be accomplished immediatg

ssist in the

ed or leaving
paning. There

ve on the part

er material. When
aluminum surface

N may trap

and drying should
cleaned in the

hy be trapped in
nts, press fits,

5 possible can be
bly after cleaning,

the cleanegl partssshall be packaged, cleaned and marked “Oxygen Cleaned” fo protect against

recontamirjation<Clean parts or components removed from a system should k

e packaged

immediatelycer‘recleaned before reinstallation.

Properties of the cleaning agent: The cleaning agent should have properties which make it
useable with the cleaning materials and equipment that are available. For example, a solvent
that would be suitable for cleaning by immersing or scrubbing may not be suitable for vapor

degreasing.

Availability of cleaning materials and equipment: The availability of cleaning materials and
equipment should be a determining factor in the selection of a cleaning method only when other
primary factors of composition, complexity of construction, and contamination permit. Allowing
the availability of materials and equipment to overrule other primary factors in the selection of a
cleaning method may result in the selection of a method which may damage the items being

cleaned.

-13-
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4.1.4

4.1.5

Cleanliness inspection: The results of cleaning are not normally visible to the unaided eye.
Special detection and measurement techniques are necessary and should be used to monitor and
verify the achievement of the desired level of cleanliness. For cleanliness inspection methods and
recommended cleanliness criteria, see 5.2.

Cleaning agent removal and drying: Water soluble cleaning agents shall be removed by flushing
with large quantities of distilled or de-ionized water. After flushing, dry thoroughly by purging with
dry, oil-free air (BB-A-1034) or dry, oil-free nitrogen (BB-N-411, Type I, Class |, Grade B) or heat in

a temperature controlled oven at a temperature not to exceed 250 degrees F (122 degrees C).

Solvent cleal

or nitrogen (3

ner shall be evaporated from all surfaces by purging with warm, dry,
ee above) or oven dried (see above). Oven drying can be used‘in c

evacuation grocedure on some equipment, such as cylinders. This methodTequ

unit in an ov
process and
case shall th

b, connecting it to a vacuum pump and then heating the unit during
maintaining the vacuum and temperature until the cleaning agent is
e temperature of the purging gas or oven temperature'be so high ag

deleterious gffect on any material present.

4.1.5.1 Drying veri

4.1.6

4.1.7

solvent cle
After clean

fication: Carefully examine for any traces of the cleaning agent or
aning and drying, check for solvent residues‘with a Halogen Detect
ing with a water soluble cleaning agentand drying, visually inspect

complete moisture removal. An indication of complete internal moisture remo

outlets of t

Packaging:
the items be

Solvent prec
especially in
specific safe

ne equipment being purged with hot‘gas become heated.

The packaging material shallihave been cleaned to the same level ¢
ng packaged. For packaging instructions refer to paragraph 5.3.

putions: Due to the potential hazards of high concentration of solve
indoor work spaces, precautionary measures should be taken to ing
y precautions, refer to 4.3.

4.2 Cleaning methlods:

42.1

Vapor degre

heats a solventin a tank, creating a vapor are above the boiling solvent in such

vapor will co

iltered, oil-free air

bnjunction with an
ires placing the
the evacuation
removed. In no
to have a

noisture. After

br (see 5.2.1.5).
the equipment for
al is when all

f cleanliness as

nt vapors,
sure safety. For

hsingThe vapor degreasing process consists of using a vapor degreaser which

A manner that the

ndense on and tlush all surfaces within the vapor area. Farts to be c

eaned are placed

in a screen basket which is lowered into the vapor. Vapor phase tanks are equipped with cooling
coils below the tank top to recondense vapors which would otherwise escape and an exhaust
system to maintain atmospheric concentrations of solvent vapors below toxic levels. Oxygen
storage and transfer tanks may be cleaned by vaporizing the solvent in a separate tank and
blowing the vapors into the tank being cleaned. The solvent condensate is drained from a bottom
outlet. Following the vapor degreasing process, tube assemblies and other items that have
irregular interior shapes should be power flushed with solvent that is provided directly from the

vapor degreaser’s still. Following the vapor degreasing and power flush treatment, if required, all
solvent shall be removed by purging with filtered, dry, oil-free air or nitrogen; or by evacuation. The
vapor degreasing process removes oils, greases and other soluble organic contaminants from
components.
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4.2.2 Solvent cleaning: The solvent cleaning process removes soluble organic contaminants and
particulate matter. For the solvent cleaning process, use an oxygen-safe cleaning solvent at
ambient temperatures to thoroughly wash all surfaces requiring degreasing. During the washing
process, scrubbing with a soft brush or agitation of the solvent may be required to facilitate the
removal of contaminants. After cleaning the component, rinse or flush with clean solvent.
Following the cleaning process, all residual solvent shall be removed by purging with dry filtered,

4.2.3

4.2.4

4.3 Safety precautions:

43.1

4.3.2

preferably ho

t, oil-free air or nitrogen, or by evacuation.

Detergent/water cleaning: Detergent/water cleaning is a process in which the,cq
cleaned are washed with a water soluble cleaner and water solution until free-fro
other contanpinants. During the washing process, scrubbing with a soft brush or

solution may
all surfaces {
of the cleani
by oven dryi

Ultrasonic cl
produce a cl
covered with
soluble dete

cleaned. Ulfrasonic energy is then transmittedthfough the liquid in the tank to tk
bt resulting in a scrubbing actiony, It should be noted that the ultrasg
5ed, will not clean effectively, Following the cleaning operation, all g
and detergeit solution shall be removed-by purging with hot, dry filtered, oil-free

screen bask
improperly u

when a solvq
detergent so

Chlorinated
dichlorometh
trade names
temperature

g agent are removed, and dried by blowing with filtered, dry, oil-free
ng until all liquid is removed.

bolvents: ~Chlorinated solvents, such as trichloroethylene, trichloroe

be required to facilitate the removal of contaminants. Follewing the
hall be rinsed thoroughly with clean, hot, distilled or de<ionized watg

liquid in an ultrasonic cleaning tank. The'liquid can be a solvent or
gent solution depending on the type.ef ultrasonic equipment and th

nt is used, or a distilled ‘'or de-ionized water rinse followed by purgin
ution is used.

ane (methylene chloride), perchloroethylene and others, including t
should not be used. These solvents evaporate very rapidly even g

mponents to be

m oil, grease, and

agitation of the

cleaning process,
r until all residues
P air or nitrogen or

baning: Ultrasonic cleaning is a process where*high frequency vibrations are used to
baning action. Items to be cleaned are placed in a screen basket af

nd completely
water and a

b items to be

le items in the
nic equipment, if
olvent or water
air or nitrogen

g when water and

hane,

hose sold under
t room

n used without

and‘are dangerous narcotic, anesthetic, and poisonous agents whe

adequate ve

nulation. Foisoning may occur from inhaling their vapors, from long

or repeated

contact with the skin, or from swallowing them. These liquids also remove the natural oil from the
skin and thus may cause dermatitis.

Trichlorotrifluoroethane (MIL-C-81302): Trichlorotrifluoroethane shall be used with adequate
ventilation and prolonged breathing of vapors shall be avoided. The vapor is heavier than air and
can build up dangerous concentrations when used in small, poorly ventilated areas or confined
spaces by reducing oxygen available for breathing. Usage under these conditions will require
forced air ventilation. The solvent shall not be used near open flames or heat as the products of
thermal decomposition are toxic and very irritating.

-15 -



https://saenorm.com/api/?name=e06e1e967e2ff88b5321c399be0c38c0

SAE AS13591

4.3.3 Cleaning operation precautions: Maximum safe atmosphere concentrations have been
established for the approved chlorinated solvent. Most materials may be safely used with careful
planning and careful supervision of processes, equipment, work methods and personnel. In
addition to engineering control measures, all necessary personnel protective equipment should be
available and used by the personnel during cleaning operations. Before engaging in any cleaning
method, all involved personnel shall be aware of all the safety hazards concerning that cleaning
method. The following are minimum precautions to be observed during any cleaning operation:

a. The work
personng

b. Eyes are
a minimy

c. Skin con
protected

d. Anindus
solvent.

e. Ventilatid
from acc
that the \
requires
small am
type resq

f. Heating s
solvents

area for cleaning operation using solvents shall be under the surye
l.

protected with cover-all goggles, full face shields or safety-spectacl
m.

act with solvents shall be avoided. Hands and other parts of the bg
by gloves, boots, and aprons.

rial shower shall be available in the event-oftaccidental splashing o

n shall be provided to assure the prévention of unsafe concentration

apors will not flow into a building occupied by other people. Most i
mechanical ventilation equipment to provide the necessary air chan
ount of vapor remains in.the area, despite ventilation, canister type
irators should be worn for added protection.

bolvents above approved high temperatures is to be avoided. Some
will decompgose and form a lethal gas upon being overheated.

llance of qualified

es with shields as

dy shall be

r contact with

s of solvent vapor

mulating in the work area atmesphere. Outdoor cleaning sites shall be selected so

door cleaning
ges. Where a
or supplied-air

chlorinated

g. Chlorinated solvents shall not be sprayed except in a booth equipped with foijced air ventilation

equipme

Nt or where all persons in the vicinity are wearing approved air-supp

ly respirators.

h. Under no circumstances shall the concentration of Solvent vapors in the ambient air exceed
acceptable limits. Gases or vapors normally considered non-toxic, when added to air, can
reduce the oxygen content to a hazardous level.

i. Solvents shall be stored in cool, well ventilated places, in tightly closed containers. All
containers shall be properly identified and labeled. Adequate warning signs shall be
prominently posted.

J.  Welding, burning, open flames, and smoking, etc., shall not be permitted in the vicinity of

solvents.

Extremely toxic vapors may be produced.
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5. DETAILED REQUIREMENTS:

5.1 Equipment cleaning instructions:

5.1.1 General: Cleaning methods and procedures for oxygen equipment and parts will vary with the type
of equipment and its intended use. When practicable, existing cleaning methods and procedures
for that equipment should be used; such as, specified in Technical Manual NAVAIR 13-1-6.4 or
T.0. 15X-1-1, or TM 55-1660-245-12 or the manufacturer’s instructions. All cleaning operations

shall be cong
being cleang

employed, ahd the necessary safety precautions associated therewith. Allpersg

protective eg
Mechanical
Outdoor cleq

5.1.2 Cleanliness
necessary tg

cleanliness lgvel desired.

5.1.3 General cleg

5.1.3.1 Metallic components: A cleaning procedure for metallic components should cqg

following s

a. Precleaning, if required, by wiping, brushing, scraping, descaling, rinsing, €
visible pxternal contaminants without causing physical damage to the item

Solven
O-rings
materia

d, the properties of the cleaning materials being used, the cleaning
uipment to adequately protect eyes, face, hands, and other,parts of
entilation equipment shall provide necessary air changes-for indoo
ning sites shall be selected so that solvent vapors will not flow into g
evel: All oxygen equipment and parts shall be ¢leaned to a level of
assure safety and reliability. MIL-STD-1246-can be used for deterr

ning procedures:

eps:

CAUTION

S can cause deterioration of most non-metallic materials. Remove
, gasketsand other non-metallic materials before cleaning with solv
Is cannot be removed, clean with a water soluble cleaning agent.

ucted under the direct supervision of individuals who are familiar with the components

equipment

nnel shall use
the body.
cleaning.
ccupied buildings.

cleanliness

nining item

nsist of the

ptc., to remove
being cleaned.

all non-metallic
ent. When such

b. Clean with a solvent (see 4.1.2.1.T) by flushing, ulirasonics, Scrubbing or by vapor
degreasing (see 4.2.1).

c. Flush with a clean solvent.

d. Dry thoroughly to remove all traces of the solvent (see 4.1.5).

e. Verify that all traces of solvent are removed (see 4.1.5.1).

f. Package components, if required, immediately after cleaning is completed in approved
closures (see section 7) to prevent recontamination.
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5.1.3.2

5.1.3.3

5.1.3.3.1

5.1.3.3.2

Non-metallic components: A cleaning procedure for non-metallic components should consist of
the following:

a. Clean all surfaces thoroughly using a solution of water and a nonionic detergent or a low titer
soap. A clean lint-free cloth or a small soft brush may be used with the cleaning solution.

b. Flush with a clean solution of water and a nonionic detergent or a low titer soap
(see 4.1.2.1.2).

c. Remove all free liquid with a stream of dry, oil-free nitrogen gas or air,
d. Rinse thoroughly with demineralized or distilled water.

e. Dry thgroughly with pre-filtered dry, oil-free nitrogen gas or.air/preferably warm.
CAUTIPN: Oven drying non-metallic components is not recommended.

f. Package components, if required, immediately after ¢leaning is completed [to prevent
recontgmination.

Oxygen sygtem: Cleaning an oxygen system by:flushing solvent through the system should only
be performed when purging with a hot gas williAiot remove the contaminants bg¢cause of the
possibility pf solvent being trapped in smalkcrevices within the system.

Oxygen $ystem (purging method):<Rurge the oxygen system with either oxygen conforming to
MIL-O-27210, Type I, dry nitrogen-conforming to BB-N-411, Type I, Class |, Grade B or dry air,
conformipg to BB-A-1034, Grade A or C. The purging gas temperature at the inlet of the
system, if heated, shall not éxceed 250 degrees F (121.1 degrees C). Purgeg in accordance
with instructions in appropriate technical manual and then test outlet gas for gdors. If odors are
still present, continuespurging operation. If odors persist after purging operations, the system
may require cleaning with a solvent. After purging, close all openings with approved closures.

CAUTION

Sniff test nitrogen gas only for odors. Breathing anything other than 0Xygen or air can cause
unconsciousness.

Oxygen system (flushing method): Fill the oxygen system using solvent, MIL-C-81302, Type I,
let the system soak and then flow the solvent through the system. At the end of the cleaning
period, take a sample of the solvent from the outlet and check for contaminants. Repeat the
cleaning procedure if required. After cleaning, dry by purging (see 5.1.3.3.1) until no trace of
solvent can be detected. Halogen Detector (see 5.2.1.5) shall be used to indicate removal of
all solvent. After purging, close all openings with approved closures.
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