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5 August 1983

t41LITARYSPECIFICATION

CONCENTlL4TbR,OXYGEN, CGU-71A

This specification is approved for use by the
Naval Air Systems Comrand, Department of the.
Navy, and is available for use by all Depart-
ments and Agencies of the DeparUmcnt of Defense.

1. SCOPE

1.1 a. This specification covers the requirements for one type of oxygen
concentrator which, as part of an on-board oxygen generation ayatem (OBOCS), sepa-
rates oxyBen from air and provides it as a breathing gas to the aircrew member.

2. tiPLIQLE wcumm

2.1 Government documents.

2.1.1 Specifications, standards, and hnndlmoks. Unless otherwise apecified,
the following specifications, standarda, and Iumdbaoks of the iaaue listed in that
issue of the Department of Defense Index of Specification e~ Stan~rds (OODISS)
specified in the solicicacion form a part of this specification tn the axtent .

m specified herein.

SPECIFICATIONS

FSOFJLAL.,

PPP-B-601
PPP-B-621
PPP-B-636
PPP-B-640

MILITARY

HIL-P-116
DOD-D-1000
XIL-E-5400

)IIL-N-18307

tlIL-S-19500 -
MIL-C-27617 -

Boxes, Wood, Cleated-Plywod.
Box, Wood, Nailed and kck Corner.
Boxes, Shipping, Fiberboard.
Box, Fiberboard. Corrugated, Triple-Wall.

Preservation, Methads of.
Drawing, Engineering and Asaaciated List.
Electronic Equipmeat Airborne, Caneral Specification
for.
Nomenclature and IdentificatLou for S2actric, Aero-
nautical, and Aeronautical Support !LquipmentIncluding
Ground Suppert Equ ipmen c.
Semiconductor Device, General Specificatian for.
Crease, Aircraft and Instrument, Fuel and Oxidizer
Reaistnnt.

9
(’

Beneficial comments (recommendation, additions, delettins) and any percfient data
which may be of use Ln improving this document should be addresaed to: En81neerinE
Specificacions and Standarda Department (Code 93), Naval ALr bgineering Center,
bkehursc, NJ 0S733, by ual.ngthe self-addreaaed Standardization Document 2urprove-
ment Proposal (DD Form 1426) appearing at the end of this document or by letter.
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MIL-M-3851O
NIL-H-46855

MIL-c-81302
MIL-T-81533

STANDARDS

FEDERAL

FED-STD-101

MILITARY

DOD-STD-1OO
MIL-STD-105

MIL-sTD-129
!fIL-STD-130
MIL-STD-143

MIL-STD-21o
MIL-STD-454
f’fIL-sTD-461

MIL-sTD-462

MIL-STD47 O

MIL-STD-471
D+3D-STD480

MIL-sTD-482

MIL-STD-483

MIL-STD-490
MIL-STD-704
MIL-sTD-756
MIL-STD-781

MIL-sTD-785

MIL-STD-794

MIL-STD-81O
MIL-STD-875

Microcircuit. General Specification for.
Human Engineering Requirements for !iilitarySystems, .J
Equipment and Facilities.
Cleaning Compound, Solvent, Trichlorotrifluoroethane.
1,1,1 Trichloroechane (Methyl Chloroform), Inhibited,
Vapor decreasing.

Preservation, Pacbging, and Packing Materials, Test
Procedures.

Engineering Drawing ?ractices.
Sampling Procedures and Tables for Inspection by
Attributes.
Marking for Shipment and Storage.
Identification Marking of U.S. Military Property.
Standards and Specifications, Order of Precedence
for the Selection of.
Climatic Extremes for Military Equipment.
Standard General Requirements for Electronic Equipment.
Electromagnetic Pmission and Susceptibility Require-
ments for Control of Electromagnetic Interference.
Electromagnetic Interference Characteristics, Measure-
ment of.
Maintainability Program Requirements (for Systems and
Equipment).
Maintainability Verification/Demonstration/Eval~tion.
Configuration Control - Engineering Changes, Devf.ations
and Waivers.
Configuration Status Accounting Data Elements and
Related Features.
Configuration Management Practices for Systems, Eq.ip-
ment, Munitions and Computer Programs.
Specification Practices.
Aircraft Electric Power Characteristics.
Reliability Prediction.
Reliability Design Qualification and Production Ac-
ceptance Tests: Sxponential Distribution.
Reliability Program for Systems and Equipment
ment and Production.
Parts and Equipment, Procedures for Packaging
Packing of.
Environmental Tests Methods.
Type Designation Systems for Aeronautical and
Equipment.

Develop-

and

Support

2
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,(
FIIL-sTD-882
HIL-sTD-883
MIL-STD-965
YIL-STO-13(M

MIL-STD-1472

PfIL-sTD-ls21

HIL-STD-1523
HIL-STD-1629

MIL-STO-2CL84

FIS90341

MILITARY

MIL-tfDBK-217
NIL-RDBK-304
t41L-HDBK-472

System Safety Program Requirements.
Test Xethods and Procedures for Microelectronics.
Parts control Program.
Reports; Reliability and Maintainability Engineering
Data .
Human Engineering Deeign Criteria for Military Systems,
Equipment and Facilities.
Technical Reviews and Audits for.System. Bquipment and
Computer programs.
Age Controls of Age-Sensitive Elastomeric Materials.
Procedures for Performing a Failure Mode, Effecte and
Criticality AMlysis.
General Requirezaentsfor !laintainabilityof Avionics
and Electronic Systane and Squipmcnt.
Hounting Bracket, tfatingPortion for 5 and 10 Liter
Liquid Oxygen converters.

Reliability Prediction of Electronic Equipment.
Package Cushioning Design.
Maintainability Prediction.

2.1.2 Other Government documents, drawirms, and publications. The following
other Government documents, dravings, and publications form a part of this speci-
fication to the extent

DRAWINGS

NAVAL AIR SYSTEMS

163.9AS101 -

PUBLICATIONS

specified herein.

comiAND

Concentrator, oxygen.

NAVAL MATERIAL COI’D!AND

NAV?!ATP-9fJ92 - $iavy.ManufacturingScreening Program.

NAVAL AIR SYSTEMS COIMAND

AO-1350 - Engineering Orovinge and Associated OAca.
AS-A613 Application and Derating Requirement for Electronic “

Components, General Specification for.
SD-26 General Specification for Oesign and C2Jnscruction of

Aircraft We6p0n Systems.

(tipies of specifications, standarde, handbooks, drawings and publications
required by manufacturers in connection with specific acquisition functions should
be obtained from the contracting activity or as directed by the contracting
officer.)
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I 2.1.3 Order of precedence. “oIn the event of a conflict between the text of this
specification and the references cited herein, the text of this specification shall
take precedence. )

3. REQUIREMENTS

3.1. Qualification. The oxygen concentrators furnished under this specifi-
cation shall be products which are qualified for,listing on the applicable quali-
fied products list at the time set for opening of bids (see 6.3 and 6.3).

3.2 First article. When specified, a“sample shall be subjected to first
article inspection (see 4.4 and 6.4).

3.3 Selection of specifications and standards. Specifications and standards
for necessary commodities and services not specified herein or in the applicable
detail specifications shalI be selected in accordance with MIL-STD-143.

3.4 Parts, materials and processes. The selection and application of parts,
materials and processes shall be in accordance with MIL-E-5400 for Class I equip-
ment and the following:

a.

b.

c.

d.

e.

f.

8.

h.

AL1 electrical, electronics and electromechanical parts shall be sub-
ject to 100 percent screening. Nonstandard parts and military stand-
ard parts without established reliability shall be screened to the re-
quirements of the most similar military standard or standard estab-
lished reliability part.

●AU integrated circuits shall be selected in accordance with M3L-M- ‘
38510 ani, as a minimum, screened to MIL-STD-B83, Method 5004, cl~ss
B. As a minimum, hybrid circuits shall be screened to MIL-STD-883,
Method 500B.

Semi-conductor devices shall be selected in accor&nce with MIL-S-
19500 and, as a minimum, screened to JMrrx lwels.

Passive components shall be selected from established reliability (ER)
military specifications.

Nonrepairable subassemblies shall be in accordance with MIL-E-5400.
To be considered for approval as a nonrepairable (disposal-on-failure)
subassembly, the unit production cost shall be $1,000 or leas and the
reliability (MTBF) shall be 6,000 flight hours or greater.

AU nonrepairable parts shall be avaflable from at least mm qualified’
sources. .421second source devices and components shall be physically
and functionally interchangeable.

AL1 parts shall be used and derated in accordance with AS-4613 for
Class A equipment.

All fasteners, including bolts, screws, nuts, rivets, washers,
hinges and couplings shall be in accordance with SD-24.

d
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~. 3.6.1 Modules. The electronic pertlons of the cone-crater shsll be function-
( ally modularized.

3.4.2 Solid-state design. No electron tubes shall be utilized h the design of
the concentrator. Semi-conductor transistors and .diodea shall be in accordncrce
with HIL-STD-454, Requirement 3fJ.

3.4.3 Parco concml program. The contractor shall establish and Implement s
parts control program in accordance with MIL-STD-965. Roced.re 1.

3.6.4 Nonstandard pnrte nnd mnterials apuroval. Approval for the use of non-
standard parts and mscerials shall be obtained , as outllned in PfIL-E-54DD,with the
request subaftted fn accordance with FIIL-STO-965.

3.5 Unterials. Msterisls shrillconform to referenced specifications and stroll
“ be as specified heref.nand on referenced dra=inge. Hstertih which ere not covered

by specifications, or which are not epecifIcally deecribed herein, shrillbs of the
best qunlicy, of che lightest practicable weight and suitable for the purpnse f.n-
cended.

3.5.I Metal parts. tillmetal parte shall be of a corroeion resistant material
or trcnted in a manner co render them adequately resistant to corrosion.

?9 (’..

3.5.1.1 Dissimilar metals. Unless euitably protected against s2ectrolytic
corrosion, dissimilar macals shrillnot be used in titfmste contact.vith each other.
The requirements of MIL-STD-45L, Requirement 16 for Class 2 equipment ahsll apply.

3~5.2 Nonmetallic materials. Any nommetnllic msteriel
fecced by continued use with oxygen shrillnot be used.

3.5.2.1 g. Elastomer eomponente ehsll be controlled
STO-1523 (see 6.2.2).

that ie adversely af-

in accordance uich H2L-

3.5.2.2 Ozone resistant. Elestamer components shall be ccmpeed of an ozone-
resiscanc compoelcion which shill not bloom.

3.5.2.3 Fungus-proof mscerials. A31 materials used in the concentrator con-
stmction shall be incapable of supporting fungoid growth, as defined in KfL-STD-
810.

3.5.3 Protective trestmsnt. When mnceri.alsare used in the construction of the
conccntrncor chat are subject co deteriorstf.anwhen exposed to environmental con-
ditions likely to occur during service uesge, they shall be procecced egafnsc euch
deterlorncion in a manner thnt will in no wny prsvent compliance with the per-
focmnnce requirements of this specification. Protective coating which might crack,
chip or scale during normal se=ice life or under sxtremee of environmental con-
dition shall not be used.

3.6 Design and construction, The deeign and conetcuction of the concentrator
ehnll be fn accordance with ?IIL-E-5400and envelope Drawing 1438AS101. The concen-
trator shrillbe a self-contained unit capsble of providing the breschfng supply
requirements specified herein. Input pressurized and temperature regulated air
shall be processed to provide a mnfsture reduced, nxygsn snriched output bre.nchfng
gas.

5
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3.6.1 Aircraft resources.
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●

3.6.1.1 Air SUPDIY. The concentrator shall operate with air supplied at pres-
sure from 8 co 250 psig and at temperatures from -15 to +250° F. Air consumption
shall not exceed 55 pounds per hour (NTP) with 25 psig input pressure, and 120
pounds per hour with 250 psig input pressure. The unit shall be capable of with-
standing a static inlet proof ‘pressureof 280 psig without damage.

3.6.1.2 Electrical power. The concentrator shall operate from a DC power
source, in accordance with MIL-STD-704, with a voltage range for operation of 18.0
to 31.5 volts DC. Total power consumption, including hsster and accessories
operation, shall be not gr-ter than 660 watts at 28 VDC. Maximum power, without
heater and accessories operation, shall be not grsater than 75 watts at 28 VDC.

3.6.2 Pressure regulation. The concentrator shall have a pressure reducer
which will regulate an input pressure of 250 psig to a maximum of 72 psig at the
outlet port. The reducer shall incorporate a relief valve that shall not permit an
outlet pressure greater than 100 psig.

3.6.3 Inlet air filtration. The concentrator shall have an inlet air filter
capable of filtering O.6 micron particles. The filter shall have a working surface
of approximately 20 square inches’.

3.6.4 Installation, mounting and servicing. The concentrator shall be capable
of being installed onto an MS90341 configured liquid oxygen converter tray. ●

3.6.5 Fluid plumbtig and electrical interface. The fluid plumbing ports and
the electrical connector for the concentrator shall be as deftied and located in
Drawing 1438AS101. The fluid plumbing ports include the inlet air port, outlet
product port and the overboard vent port. The concentrator shall be capable of
meeting the perform.anterequirements specified herein with a smooth base straight.
tube 0.56 tich inside dismeter and 4 feet long connected to the overboard vent
port.

3.6.6 =. The total weight of the concentrator shall be not greater than
42 pounds.

3.6.7 Reliability.

3.6.7.1 Reliability reports. Reliability reports shall be preparsd in accord-
ance with !iIL-STD-1304(see 6.2.2).

3.6.7.2 Reli.abflityprogram Plan. A reliability program plan shall be prepared
in accordance with MIL-STD-785 (see 6.2.2). The plan shsll define and detail the
plans, procedure, schedule and controls for assuring tkt quantitative reliability
requirements are fulfilled for all equipment, spares, and repair parts. The plan
shall include all technical and management resources of the reliability program,
and shall identify one specific individual who shall be responsible for the program.

6
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3.6.7.3 Reliability analysis and predictions. .4reliability analysis of the
concentrator shall be prepared accordance with f41L-sTD-785and llIL-HDBK-217
(see 6.2.2). The reliability of each unit of hardware breakdown structure shall
be predicted. The prediction shall be based on conservative estimates of the
reliability exhibited by similar units existing on the date of prediction and
shall not poeculate the reliability that could be achieved after protracted dcvelop-
mcnc efforce. The prediction shall be revieed as necessary to account for actual
failures experienced durfn8 testing.

3.6.7.4 Failure modes, effectsand criticality analyaia. A failure modes,
effects and criticality analyaia (FKSCA) shall be prepared in accordance with lfIL-
S3%785 and FfIL-STO-1629(see 6.2.2). The analysia shall be performed on each
reliability funccionel block, representing aach unit or hardware br=kdown’struc -
ture, by detecminin8 the varioua modes of failure for these blockc amd asaesaing
the importance of the failures. For each identified mission critical function,
the cnalyais shall be further airpendedto the lwest level of hardvare practicable
to insure the identification of all major and criticel failure madee for pnsaible
aubaequent elimination. The analyaia alrallbe revised as necessary to account for
the elimination of design weaknesaea. A juatifiation shall be included for
each major and critical failure mode not elfminnted by design chc%e. :

3.6.7.5 @anticacive reliability reauircmencs. Whan “tested in accordance with
PIIL-STD-781,the specifled mean tim~ betwem failure (~F) fOr the cOnc~tratOr
when operated under any camblnation of the loada and cnviroamental conditions
specified herein shall have a specified XTBF of 2000 hwra.

3.6.7.6 Operational acabilicy. The conccncrator shall operate concfnuously or
intermittently without the naceaaity for readjustment during nenmal use. Unsched-
uled raadjuscmence conatituce a failure and shall be recorded aa such.

‘3.6.7.7 Operatlrm life. The concentrator shall trnvea minf.mumoperating life
of 6,000 haura with minf.mclsecvicing and scheduled repl.cccmcncof parca in
accordance with an approved maintenance plan. Parta requirtig achaduled rep2a.ce-
ment ahc.11ba approved for uae by the contracting activity.

3.6.7.8 Storage life. The concaatrator shell be daaigned to meet the per-
formance and aemice life requircmcnca of this specification after 5 ycnra storage
under worldwide clfmntic condiciona specified fn K2L-STD-21O, whan packaged in
accordance with 141L-STD-794, Level A, and f41L-P-l16, Methad IIb.

3.6.7.9 Scresa annlyais. A part stress analyais shall ba perfom=d in accord-
ance vith MIL-STO-756 usfng the failure rate calculatiena of XIL-RDBK-217.

3.6.7.10 Failure data collection, mdysia, and Corr-tfve action. A faflure”
data collection aystam shall be required in accordance with IiIL-STO-785.

3.6.7.11 Failure summary. A failure a-ry shall be preparad and updated in
accordance with MIL-STD-1304. The idcncification of the failed iten, description
of the failure, failure cause (e.g., design, worbnanshlp, etc.), criticality
classification and action taken to restore operation ehall alae be fncluded la
each failed item listing.

7
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i 3.6.7.12 Reliability program reviews. Scheduled reliability program
shell be held as an Integral part of the contractor’s progrcm reviews in
with MIL-STD-785.

.

reviews q

accordance

3.6.8 Maintainability.

3.6.8.1 Matitainability reports. Maintainability reports shall be prepared in
accordance with MIL-STD-13C4 (see 6.2.2).

3.6.8.2 Maintainability program plan. .Amaintainability program plan shall be
prepared h accordance with MIL-sTD-470, MIL-STD-2084 and this specification (see
6.2.2). The plan shall deftie and detail the plans, proccduree, schedule and
controls for assuring thit the maintainability requiramcute of the aystcm are
achieved. The p2an shell include all technical and management resources of the
malntaf.aabi.lityprogram, and shell Idcntify one specific individual who shall be
responsible for the program.

3.6.8.3 Quantitative maintainability requireancnts.

3.6.8.3.1 Unscheduled maintenance - Organizational level. The Mean The To
Repair (MTTR) for the concentrator at the Organizational level shell be not greeter
ttin 20 minutes. The MTTR calculation shell-f.ncludethe the to verify ,a fa~lt or
failure condition, the tfme to remove and replace the concentrator and the time to
verify the effectiveness of the corrective action and system readiness.

( 3.6.8.3.2 Unscheduled ~f.ntcnance - Intermediate level. The MTTR for the
concentrator at the Intermediate level shall be not greater than kO mi.nutea. The ●
maximum time to repair the concentrator at the Intermediate level shall be not
greater then 2.0 hours for 95 percent of the repair actions. The repair time
sl’icllinclude all actions necesscry to restore the faulty concentrator at the
Intennedicte level.

3.6.8.3.3 Unscheduled maintenance - Depot level. The concentrator shall not
hcve Oepot level maintenance requircmnts.

3.6.8.4 ?+af.ntaincbilityanalysis and prediction. A maintainability anclysia
of the equipment shell be prepared in accordance with MIL-STD-470 (see 6.2.2). The
analysis shall include prediction and identification of all significant functioml
faults. The faults shell be related to the fault detection and fault isolatlon
characteristics of the equipment. The time-to-repair parameter estimctes of the
maintainability analysis shell reflect the design approach toward achievement of
the quantitative requirement of 3.6.8.3. The prediction technique shell be in
accordance with MIL-HDBK-472, Procedure II, Part I, for corrective maintenance.

3.6.9 Systcm safety. The contractor shall conduct a safety program In accord-.
ante with MIL-STD-B82 for Category I and II hazard (eee 6.2.2). The design require-
ments for safety shall be in accordance with MIL-STD-454, Requirement 1.

3.6.10 Human enufneering. Human performance and humcn engineering design
criteria for the concentrator shall be fn accordance with MIL-STD-1472 (see 6.2.2).

{
The contractor shall conduct a hu~n engineering program using the applicable
sections of MIL-H-46855 as a guide.

d
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(
i 3.6.11 Interchangeability. The concentrator trhcllmeet the interchangeability

~equir~ents Of,MIL.E-5400, which includes MIL-STD456, Requirement 7. In addition,
all pnrts, subassemblies and assemblies hnving the sa m e part number shall be
identical In accordance with OQD-STD~80 and DOD-STD-1OO. When any unit or part
is interchanged, the concentrator shall meet 811 performance limits wlthvuc adjust-
❑ent of any controls or modification of any pare or aufrcssenbly.

3.6.12 Nomenclature, nameplates and ldentificacion marking. Nomenclature and
aerinl number assignment, nameplate approval and equipment identification marking
shell be in accordance with MIL-N-18307. Type designntien shall be in accordance
with HIL-STD-S75 as assigned by tbe Cevernmerm. Parta and assemblies which are
not aaaigned a Government type deaignntion ehsll be marked in accordance with tf2L-
STO-130, MIL-E-5400 and MIL-STD45fI, Requirement 67.

3.6.13 CatfiRuratien.

3.6.13.1 Cnnfiriuratinnmananemenc. The concentrator furnished in accordance
with this specification shrillbe develnped and preduced under a program for manag-
ing system configuracinn as specifid in DOD-S~+80, WL-ST’C+82, lfIL-STD-483and
MIL-STD-490(see 6.2.2). The prngram shrillapply during all atagee of deeign and
prnduccinn. The prngram ehnll establish meana for contrnlli.ngand account2n8 of
all changes co the escabliehed phyeical configurating, or cbngea in procesaas or
condicionE impoaad during mnnufacturfng, aesembly or Inspection. .

3.6.13.1.1 Dcawin@. Drawings ahdl be in accordance with OOD-D-1OOO, DOD-ST7)-
100 and AD-1350 (see 6.2.2).

. .
3.6.14 Cleanliness.

3.6.14.1 Deurensin&. Prior co aemabli.q the concancrator and ita subassem-
blies, all internal aurfacee ehall be degreaaed by fluehlng with a cleaning cnm-
pound, !41L-C-81302or using n vapor phase degren.eerin accordance with MIL-T-
81533. Component ehall be cleaned by fmmerafng, scrubbing or preeaure spray with
f41L-c-81302cleaning compound or ultrasonics mny be ueed in conjunction wlch vapnr
degreaetig nr 141L-C-81302 Cleanlng compnund. After completion of the “cleaningand
when aasembled. a General Electric, Type H, leak detector, or equivalent Halide
testing apparacue, shall be used tn determine the abaance of tha cleaning compound.

3.6.14.2 Lubricants. Lubricants qualified co MIL-C-27617 may be used sparingly
on senls and sCKBight threads if aesembly difficulty is encnuncered.

3.7 Performance.

3.7.1 Operacinnal.

3.7.1.1 Sea level.
tested aa apecified in
I.

3.7.1,2 A2ritude.
shall ahew nn evidence

The oxygen concentration of the concentrator output, when
4.8.2.1, shrillmeet the minimum valuea specified in Table

The concentrator, when tested aa specified in 4.8.2.2,
of f unctinnsl, electrical or material faflure and oxygan

concentracinn of the product output shell be as epecified in Table 11.

9
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{. 3.7.2 Pressure. The concentrator shall satisfy the pressure requirements
detailed below.

3.7.2.1 Pressure reducer. The pressure reducer of the concentrator, when
tested as specified in 4.8.3.1, shall provide a mcximum output pressure of 72 psig
with an inlet pressure of 250 psig and an output pressure of 27 i 2.5 psig with an
inlet pressure of 27 t 2.5 psig.

3.7.2.2 Leakaue rate. The initial outlet pressure of the concentrator, when
tested as specified in 4.8.3.2, shall be a maximum of 72 psig and the outlet
pressure after 5 minutes shell be not greater than 5 psig below the initial outlet
pressure.

3.7.3 Capacity. The concentrator, when tested as specified in 4.8.4, shall
be capable of providing an average steady state flow of 70 lpm (NTP) with an input
pressure of 8 psig at sea level.

3.7.4 Voltage variation. The oxygen concentration of the product output of
the concentrator, when tested as specified i.n4.8.5, shell be a minimum of 87
percent oxygen and the current required shall be not greater than 27 amperes.

3.7;S Oxygen contamination. The gas contaminants in the concentrator’s product
output, when tested as specified in 4.8:6, shall be not greater than the maximum
level specified in Table III. Argon and nitrogen are not considered contaminants.

(. ●
3.1.6 Electromagnetic interferencelelectromagnetic compatibility. The concen-

trator, when tested as specified in 4.8.7, shall show no evidence of functional,
electrical or material failure during or after emission and susceptibility testing,
and shall not exceed the limits specified for Class Al equipment, Category Alb.

3.7.7 High temperature. The concentrator product output, when tested as speci:
fled in 4.S.8, shall be greeter than 70 percent oxygrn concentration for a 13.1 lpm
(NTP) steady state output flow rate and 48 percent oxygen concc.ntrationfor a
26.2 lpm (NTP) steady state output flow rate. The concc.ntratorshall not show any
evidence of functional, electrical or material failure during or after the high
temperature exposure.

3.7.8 Low tcmperaturelaltitude. The oxygen concentration of the cc.nccrrtrator
product output, when tested as specified in 4.8.9, shall be as specified in Table
IV. The concentrator shall noc show any evidence of functional. electrical or
material failure during or after the low temperaturelaltitude exposure.

3.7.9 Temperature shock. The concentrator, when tested as specified in 4.8.10,
shall show no evidence of functional, electrical or material failure following
temperature shock exposure.

3.7.10 Tcmperaturelaltitude. The concentrator, when tested as specified in
4.8.11, shall show no evidence of functional, electrical or material failure,
during or after any temperature or t.%peraturefaltitude exposure and the oxygen
concentration of the product output shall be as specified in Tables IV and V, as

( applicable.
d
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3.7.11 Humidity. The concentrator, when tested as specified in 4.8.12, sbll
show no evidence of funcclond, electrical or materinl failure following humidity
exposure. /

3.1.12 Temperature/humid ity/altitude. The concentrator, when tested as speci-
fied in 4.8.13, shall show no evideace of functional, electrical or material
failure following temperature/humidity/altitude exposure.

3.7.13 Acceleration. The concentrator, when tented as specified in 4.8.14,
shall shnw no evidence of functicmnl, electrical or @J3Cerlalfailure during or
following acceleration exposure, and the oxygea concentration of the product OUCPUC
durtig the operational tests oball be a minlmsm of 87 percent.

3.7.14 Vibration. The concentrator,when tested aS specified in 4.8.15, shell
not shc.vany evidence of functional, electrical or material failure during or after
any vibration cycle, and che oxygen conccncratien of the product output dur~g che
operational cycles shall be a minimum of 87 percent.

3.7.15 Shock. The concentrator”,when tested as epecified in 6.8.16, shall noc
show evidence of functional, electrical or macerid failure following shock ex-
posure.

3.7.16 Hinh cemperacure/alcicude. The concentrator, when tested aa specified
in 4.8.i7, shall ahew no evidence of funccioanl, electrical or material failura
duri.tIgor after high temperature/altitude exposure, and the OxyEcn conCCmCratiOn of
the product output shall be as apecified in Tabla V.

3.7.17 sale fO&. The concentrator, when taaced aa specified in 4.8.18, shall
show no avidence of functional, electrical or !naCerialfailure followlng salt fog
exposure.

3.7.!8 ~. The concencracor, when tested aa apecffied in 4.8.19, shall alraw
no evidence of functional, electrical or !M3t@rhl fallure followingduac exposure.

3.8 Workmanship. The corccentracorsshall be uniform in quality and alxallbe
free from irregularities, defects, or foreign material which could adversely
affecc safety, perfomnce, reliability, or durability.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsib22ity for inspection. Unlese othecvise specified in che contract
or purchase order, che contractor is reeponaible for the performance of all l.n-
speccion requirement aa apeciflad herein. bcept aa otherviae apecified in the
contract or purchase order, cha concraccor may uae his OWIIor any Ocher facflitias
aultable for the perfommnce of the inspection requiremenca specified herein,
unleaa disapproved by the Cevernment. The Coverrtmencreserves the right to parfona
any of che inapectiona eec forth in che speclficncion where such inspections are
deemed necessary Co assure auppliea and aervlces conform to prescribed require=mts.

4.2 Classification of 2napectiona. The inspection requiremeota specified harefr
are classified aa follows:
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a.

b.

c.

d.

Qualification inspection. Qualification inspection consists of
the examinations and tests perfotied on samples submitted for
approval as a qualified product (see 4.3) .

First article inspection. First article inspection consists of
excmtiations and tests performed on samples which are repre-
sentative of the production item after award of a contract to
determtie that the production item conforms to the requiremcnta
of this .spectiication (see 4 .4).

*lity conformance inspection. Quality conformance inspection
consists of examinations and tests perfo-ed on individual pro-
ducts or lots to determine confo?mcnce of the products or lots
with the requirements set forth In this specification (see 4.5).

Quality conformance verification inspection. Quality conformance
verification I.nsuectionconsists of examinations and tests per-

)

formed on indivi~ual products or lots to verify conformance of
the products or lots with requirements set forth In this speci-
fication (see 4.6).

.4.3 Qualification inspection. Qualification inspection shall consist of the
examinations and tests specified fn Table VI.

4.3.1 Samples. Qualification samples shall consist of four complete cOncen-
i trators and one set of manufacturer’s drawings. Samples shall be forwarded t? a a

test facility set forth in the letter of authorization to submit samplee (see 6.3).
The samples shall be plainly identified by securely attached durable tags marked
with the following infonnation:

Sample submitted by (name), (date) for qualification inspection
in accordance with the requirements of MIL-C~5521 (AS) and number
under authorization (reference authorizing letter and number) (see 6.3).

4.3.2 Retention of qualification. The retention of qualification shall consist
of verification to determine compliance of the qualified concentrator with the
requirements of this specification. Every twm years’,each manufacturer will be
requested to forward to the Government certification eigned by a responsible
official of management, attesting that the listed product(s) is still available
from the listed plant, can be produced under the same conditions as originally
qualified; i.e., same process, materials, construction, design, manufacturer’s
part number, or designation; and meets the requirements of the current issue of
the specification. Failure to provide the certification till be ceuse for removal
from the Qualified Products List (QPL). After completion of the certification
review, the QPL shall be reprinted to show the date of validation.

4.4 First article inspection. First article inspection shall consist of the
examinations and tes”tsspecified in Table VII.

4.4.1 %mples. Unless otherwise specified, as soon as’practicable, after the
( avard of the contract or order, the manufacturer shall submit two complete concen-

trators. The samples shall be representative of the construction, woriunanship,
d
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components and materlnls to be used during production. When a manufacturer is in
conclnuous production of these units frm contract to contract, sutanissionof
further first article samples on a new contract or whether first article reliabil-
ity test is required on a new contract may be waived at che discretion of the
acquiring activity (see 6.2.ld and 6.2.le). Approval of the first article acmplee
or che vaivlng of the first article inspection does not waive the requirements of
submitting to the quality conformance inspection. The first article f.nspcction
samples SIMI1lbe furnished to the Coveram&t as directed by the contracting officer
(see 6.2.le).

4.4.1.1 DJcumencation. Upon completion of the first article ixrepectlan,all
the applicable inspection reports and when applicable, recomrneridecionsand comments
pertinent for use in monitoring production ehell be made available to the cognizant
Covernmant activity (see 6.2.lf and 6.2.2). The concentrators will be returned co
the manufacturer for use lm monitoring production.

“4.5 ~lity conformance inspection. Quality conformance inspection shall Con-
sist of the examinations and tests specified in Table VIII. The sampling and
Inspecclon levels and acceptance criteria elmll be as specified in MIL-STD-105.

4.5.1 Sanplina.

4.5.1.1 Inspection lot.
..

4.5.1.1.1 Canccntrntors. & inspection lot eke shall ba expreaaed fn units
of 6ne concentrator made under esaantially the same COndltiOnB and fram the same
materials and cnmponenca. The cample unit shall be one concentrator.

4.5.1 .1.2 Packaxina. Aa inspection lot alce shall bc expreaaed ti units of
one fully prepared shippiag contatier, containing concentrators, fully prepared
for delivery, made from essentially the same mnteriala and components. The aanple
unit shall be one shipping container, containing concaatratora, fully preparad for
delivery with the exception that it need not be sealed.

4.5.1.2 SamplinR for Ceata and examinations of concentrators. The trample
size, acceptance critarti, teSLa and Cxnminations requirad for the concencracor.e
shall be aa specified in Table VIII.

4.6 Quality conformance veKlfiCatlOn fJiaPeCLiOtL At the option of the Governman
mcnt and upon completion of the quality conformance 2D8pe.LLlOnrequirement of
4.5, a random sample, one for every 50 or fraction thereof, shall be selected fron
each lot of concentrators. Path concentrator, aelecced aa a acmple unit, shall be
forvarded to a 18baratory designated at the time of amrd (see 6.2.lf). The
designated laboratory shall conduct Lhe follovlngtests and examinations:

a. Visual examination
b. Sea level teat
c. Preesure teats
d. Voltage variation
e. Lov Lcmperature/alKiCude

13
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The tests may be conducted IrIany order. The serial numbers of the units in the
lot, represented by the sample units, shell be included with the data accompanying
the samples to the laboratory. The Government activity responsible for conducting
the quality conformcnce verificacion program (see 6.2.Ig) shall report the results
of the tests and examimtions to the designated inspection and acceptance activity
specifled in the acquisition document. Final acceptance of the lot from which the
sample units were selected shall be based upon successful completion of the in-
spection program by the cognizant Quality Asaur8nce Representative/Spec181ist at
the contractor’s facility; applying the applicable acceptance criteria specifled
in Table VIII.

4.7 Test conditions. Unless otherwise specifled, tests shall be conducted at
local ambient temperatures and barometric pressure. Corrections strcllbe made to
provide agrec?nentwith the temperature and pressure calibration of the instruments.
Inspection data provided by any instrument net calibrated to normal temperature
and pressure (NTP) conditions shall be cOrrected tO dete~~~ N~ reguir~ents.
NTP conditions are 29.92 Inches of mercury (101.31@a) and 70 F (21.1 C).

4.8 Inspection methods.

4.8.1 Visual examimtion.

4.8.1.1 Cancentratore. Every concentrator shall be examined visually for
critical defects to determine conformance to this specification. In addition,

i. every concentrator, selected as a sample unit from the lot, shall be visually ●
examined for minor defects to determine conformance to this specification. The
classification of defects, Table IX, shall be used to classify the defects found.

4.8,1.1.1 Dimensions. Each concentrator, selected as a sample unit from the
lot, shall be checked dimensionally to determine conformarrceto the dimensions
specified on Drawing 1438AS101.

4.8.1.2 PackaRinK. S.achof the fully prepared shipping containers, containing
concentrators, selected as a sample unit from the tot, shall be examined to deter-
mine chat the packaging, packing and markl.ngconform to this specification. The
list of defects, Table X, shell be used to enumerate the defects found.

4 .8.2 Operational test.

4.8.2.1 Sca level test. .The concentrator shall be connected to a source of
rated electrical power and the inlet connected to an air pressure source capable
of delivering S through 250 psig. The electrical power shall be applied to the
concentrator and then the inlet air supply turned on and the raverse sequence
shall be followed during shutdown. Electrical power shall alvays be supplied to
the unit while there is an inlet flow of air. The fnlet and outlet gas pressure
shall be monitored and the output flow shall be aet to specific steady state flow
rates using an external output regulator. The output flow rate shall be measured
by a floac type meter or equivalent. A 4 foot long, 518 inch diameter tube or
hose shall be connected to the overboard vent. The concentrator product output

( shall pass the requirements specified in 3.7.1.1.

d
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4.8.2.2 Altitude test. The concentrator shall be rrmuntedin an altitude
chamber and the sea lever test shall be repeated, except the altitude and cor-
responding flow rates shall be ae specified in Table II. Each flow race shall be
tested with inlet air pressure of 25 and 60 psig (referenced CO the test altitude).
The concentrator product output eldl paes the requirem-ts specified in 3.7.1.2.

4.8.3 Pxeesure teatta.

4.8.3.1 Pressure reducer. The pressure reducer test may ba combined with the
sea level test of 4.8.2.1. h inlet pressure of 250 psig ehall be applied and the
output pressure ehall pass the requiramrnte specified in 3.7.2.1. The test shall
be repented with an inlet pre.mure nf 27 t 2.5 peig.

4.8.3.2 Leakage rate. The output line of the concentrator shrillbe closed and
an input pressure of 250 psig applied for P.minimum of one minute. The input
pressure ehall than be relaased and the outlat pressure recnrded. titlec pressure
ahnll again be recorded 5 minutes after the firat autlet pressure reading. The
concentrator shall paaa the requiremeata epecified in 3.7.2.2.

4.8.4 Capacity teat. The inlet air prassure of the conceotrator skll be set
at 8 paig. The maximum eteady state flow available shall be drawn fram the outlet.
The flow shall be recordedand paas tlierequirements specified in 3.7.3.

4.8.5 Vnlt.aRevariation. The concentrator shall be operated with an input
voltage of 31.5 volts OC, an input air pressure of 25 psig, and an ouclec flnv of
13.1 lpm. !!lectricalamperea and the oxygen concentration of the product output
shall be retorded. The taat shall be repented with an input voltage of 18 vnlts
DC. The amount of alactr ica1 amperaa the coacantrater drawe and the oxygen con-
centration of the product output shrillpaaa tha requiremanta specified in 3.7.4.

6.8.6 oxygen contamination. The concentrator shall be operated with 28 VDC
paver, inlet air at 25 paig and an outlet flev of 26.2 lpm. Tha preasurizad input
air shrillcontain, at leaat, the level of coritaminantalietad in ?abla XI. The
oxygen output shall be analyzed for contaminonta and shall paas the requirements
specified in 3.7.5.

4.8.7 Electremngnetic interference/electromagnetic compatibility. The cOn-
cantracor ahnll be teeced in accordance with FIIL-STD-661and iIIL-STO-462. During
operation, the concentrator ahnll be smpplied with inlet air ac 25 psig with an
outlet flow of 13.1 lpm. The concentrator ahnll paas the.requirements specified
in 3.7.6.

4.8.8 High temperature test. The concentrator shall be ambjeccad to a high
temperature test in accordance with MIL-STO-81O, 14ethad501.1, Rocadure I. After .
conditioning, and while atill at an ambiantotemperatura of 160° F, electrical pover “
and inlet air with a temperature of 250 $ 5 F and pressure of 60 peig shall be
applied to the concentrator. ?heae conditions ehall be maintained for four hours,
with an output flow rate
output flow rate changed
0xY8~ COncentratiOna of
in 3.7.7.

of 13.1 lpm malntainad througtuut thie period. With
to 26.2 1PM at tha end of the four hour operating period.
the output product ohnll paaa tha requirements specified

15
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): 4.8.9 LOW termeraturelaltitude test. The concentrator”shill be conditioned in
a temperature altitude chamber at -65 t 53 for four hours while operating with
inlet air at a temperature of -10, +0, -5 F, pressure of 40 psig, and outlet flow
of 13.1 lpm. After the four hour conditioning period, the oxygen concentration
shall be recorded. Inlet air pressures, outlet flow rates and chamber altitudes
shall then vary in accordance with Table IV. The oxygen concentration of the
‘concentrator product output shall pass the requirements .speciflad in 3.7.8.

i

4.8.10 Temperature shock test. The ctinccntratorshall bc subjected to the
tcmperature shock test in accordance with FfIL-STD-810, Ffethod503.1, Procadure 1.
The concentrator shall then be subjected to and pass the sca level operatti,ntest,
pressure reducer and leakage test and the voltage variation test. The lconcentrator
shall pass the require!ncntsspecified in 3.7.9.

4.8.11 Temperature/altitude test. The concentrator ehall be subjectcd to the
temperature/altitude test k accordance with MIL-STD-81O, Method 504.1, Procedure
I, Equipment Category 5. The applicable operating conditions for inlet air
pressure, inlet air temperature and outlet flow rate specified in Tables IV and V
shall be used for those steps which require operation at low and high ambient
temperatures, respectively. The concentrator shall be subjected to aqd pass the
eea level operation test, pressure reducer and leahge test and voltage variation
test after completion of each step. The concentrator shall pass the requirements
specified in 3“.7.10.

4.8.12 Humidity. The concentrator shall be subjected to the tumidity test in o
accordance with MIL-STD-B1O, Method 507.1, Procedure II. The concentrator shall
not be operating during the exposure. Within one hour after completion of the
test, the concentrator shall be subjected to and pasa the aea 1CVC3 operation
teet, pressure reducer and leakage test and the voltage variation test. The
concentrator shall pass the requirements specified in 3.7.11.

4.8.13 Temperature/humidity/alticude. The conccutrator shall be subjected to
the temperature/humidity/altitude test in accordance with M2L-STD-81O, Method
518.1, Procedure I. The concentrator shall not be operating during the exposure.
The concentrator shall then be subjected to and pass the sea level operation test,
pressure reducer and leakage test and the voltage variation test. The concentrator
shall pass the requirements specified in 3.7.12.

4.8.14 Acceleration test. The concentrator shall be subjected to the accelera-
tion test in accordance with MIL-STD-B1O, Method 513.2, Roccdures I and II,
carrier based aircraft category, maxinnunG level h all axes. kring each Pro-
cedure II run, the concentrator shall be operating with 25 psig inlet air pressure
and 13.1 lpm outlet flow. The concentrator shall be subjectad to and pass the sea
level operation test, pressure reducer and leakage test and the voltage variation’
test after completion of each procedure. The concentrator shall pass the require-
ments specified .fn 3.7.13.

4.8.15 Vibration test. The concentrator shall be subjected to the vibration
test in accordance with Table XII and Figure 1. The test still be performed in

i
accordance with the random vibration test techniques of MIL-STD41O. The test
sequence shall be Performance B, Perfor!rimtceA, then Sndurance A for each of the

d
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three mutually perpendicular axee. The concentrator ehall be hard mounted to a
rigid fi.xturecapable of transmictti8 the vibrattin conditions speciffed. The
concentrator shall be operatia8 duriag perfonnnnce tests vlch a 25 psig inlet
pressure and 13.1 lpm output, but shall not be operating during nor be connected
to externml suppliee during the endurance teec. After completion of each axis,
the concentrator shall be eubjecced CO and pace the eea level operation test,
preseure reducer and lcekage teet and the voltege varietien teet. The cocuentracor
ehall p.aeethe requirements epecified In 3.7.14.

4.8.16 Shack test. The concentrator ehall be subjectedto the shack teet In
accordance with I4IL-STD-81O,Procedure 1. Sasic Design, Figure 516.2-1, 20 C peak
11 ms ncimiaelduration aad Procedure 11, transit drop. Tab2e 516.2-1,for uadec
100 pound category. The concentrator ehall net be operational during eithar
procedure. The conceatrntor ehnll be eubjected to and pnae the sea leve2 operation
teec, pressure reducer and leakage teet and the voltage variatien teet afCer -ch
procedure. The concentrator ehell pane the requirement epecified in 3.7.1S.

4.8.17 High temperature/altitude ceet. The test shall ~ conducted in a
temperacurelaltltude chember. m ambient temperatureof 160 F sbll be m.alntaiaed
throughout the ceet. Teec readinge muet be taken during the intervals et.atedIn
Table V. The timee are cumulative. The fnitial air inlet temperature must be 250
t 5° F. The inlet air temperature output flow ratee and chamber altitudes shall be
as epecified in Table V. Inlet preesure during the teec ehall be 25 pslg (ref-
erenced co test altitude). The oxygen concentration of the product output of the
concentrator shall paes che requiremence epecified in 3.7.16. .

.4.8.18 Salt fog test. The conccncracor etill be mubjecced co Che salt fog
teec la accordance with liIL-STD-610,Ffethed509.1, Precedure I, except che salt
fog eelution ehall be as epecified in Table XIII. The concentrator shall not be
operating during che exposure. The concancrator shall be eubjected to and pass
the eea level operation test, preeeure reducer and leakage test and che voltage
variation test after ealt fog expasure and again 48 heura later. The coaccatrator
shall pass che requiremeace specified In 3.7.17.

4.8.19 Euec test. The conceacrator ehell be subjected co the duet test in
accordance with MIL-STD-81O, !leched510.1, Procedure 1. The concentrator shell
not be overatinx durlmg the expesure. The concamtracor ehall then be subj~ced co
and paas che sea level operation test, prea.sure
voltage variation teec. The concencrocor ehell
3.7.18.

4.8.20 Rellabllicy tests.

4.8.20.1 Relinbllity dcmonscration.

reducer and lemhge test aad che
pace che requirement specified in

4.8.20.1.1 Qualification inspection. A mfitim of tw concentrator shall be
cesced co show compliance vich che reliability requlremenc as specffied in 3.6.7.5.
The test ehall be conducced in accordance with IUL-STD-781, Teat Plan X2VC. Sm-
vironmcntal prof12es ehall be In accordancewith Figuree 2 and 3.
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4.8.20.1.2 First article tispection. A minimum of two conceutratore shall be
tested to show compliance with the reliability requirement as specified in 3.6.7.5.
The test shall be conducted ti accordance with MIL-STD-781, Test Plan XXC. En-
vironmental profiles shall be in accordance with Figures 2 and 3.

4.8.20.2 Reliabfiity acceptance test. The reliability acceptance test shall
be performed in accordance with the recommendations of NAVIIATP-9492, as follows:

a. A random vibration screen shall be applied to each production
unit. The units shall be hard mountad to a shake table such
that the axis of vibration is perpendicular to the printed
circuit board. The units shall then be shaken for at l~st
ten minutes to the power spectral density characteristics
ahovn in Figure 4.

b. The random vibration screen shall be followed by two fallure
free temperature cycles. The temperature cycle and equipmcnt
on and off time shall be as defined in Figure 5.

c. fil failures occurring during the vibration and temperature
screens shall be avaluated and effective corrective actions
determined and submitted for acquiring act ivit y approval.

d. Quality conformance tests shall be conducted prior to and
after the reliability acceptance test. ●

4.8.20.3 Reliability assurance for spares and repair parts. Portions of the
concentrators, components or parta which are supplied as spares or repair parta
shall receive a reliability screening test which is not less in duration nor
severity of stress than the same item received when tested as an integral portion
of the system in which it was installed. Details of the reliability screening
test to be performed shall be included in the reliability program plan, the drawing
for the item and b the contractor’s test procedures.

4.8.21 :4ai.ntainabi2ityqtialification test. A maintainability demonstration
shall be conducted in accordance with MIL-STD-471, Notice 1, Method 9 to verify
the maintainability requirements specified in 3.6.8.3. The sample size and fault
selection shall be in accordance with MIL-STD-471. The acquiring activity reserves
the right to provide and select the technicians to perform Organizational and
Intermediate maintenance level demonstrations. The contractor shall provide
adequate training to qualify the military technician(s) to perform the maintain-
ability demonstrations. The technical documentation to be used skll be limited
to the equipment technical manual.

4.8.22 Configuration.

4.8.22.1 Functional confIguration audit (FCA). A FCA skll be conducted by
the manufacturer with Government representatives in accordance with MIL-STD-1521,
prior to establishment of the test baseline. The objective of the FCA shall be to

(
verify that the performance of the concentrator and its components and subsystems
comply with the requirements of this specification.

d
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4.8.22.2 Testing baseline configuration audit (TBCA). A TBCA shrillbe con-
ductad by the manufacturer with Government representatives in accordance with t4lL-
sTD-1521. The objective of the TBCA is to formnlly axe=ine the system against its
technical documentalion.

4.8.22.3 Phydral confiwration audit (PCA). A PCA ehcL2 ba conducted after
all testing is completed and accepted. in accor~~e ~th MIL-~-1521. tO fO~lly
-tie the produc~lnn version of-the sync- againat Ita tarlmiral documentation
in order to eatabliah a final (production) bosellne.

4.8.22.b Production phyai~al confieuration audit (PPCQ. This inspcrtion 1s
conducted on the first production equipmant produced. It shell include verification
of the axect relationship of the equipment to ita reLcnsed/approvad cngLneering
documeatacion. This will bc nccompliahcd by varifying that pert numbers on drav-
211SS,parta lint and inatructiona agree with hardware and that all approved changea
hnva been incorporated (ace 6.2.2).

5. PACKAGING

5.1 Preservacfan. Unless otherviae apecified in the contract or order, preser-
vation shall be Lavel A, using Method IIb of tSIL-P-116,vith one conrcntrator per
unit package (ace 6.2.lh). Preaervacivee shrillnot be used. AU openings in the
concentrator aaaambly ahnll be closed with suitable clotwres to prevant antry of
dirt or foreign mattar during shipment and storage.

5.1.1 Cuahionina. Cushioning protection provided shall anaure thcr trans-
mission of shock to the itam in limited to 20 G’s bnsed upnn the guldellnea of
MIL-HDBK-3134 for appropriate drop haight and teet procedure indicated by Method
5007.1 of FED-STD-101.

5.2 PackinE. Packing ahnll ba Lave2 A, B or C, an specified in tha contract
or order

5.2.1
ahipmenc

5.2.2
shipment

(ace 6.2.lh).

Level A. Each unit, packaged an epecified in S.1, shall be packed for
in contalnera conforming to PPP-B-601 or PPP-B-621. Oversaae Type.

Level B. Snch unit, packaged an apecified Sm 5.1, shall be packed for
in container conforming to PPP-B-601 or PPP-B-621, Oomeatic Typa; fiber-

board boxes conforming to PPP-B-636 or PPP-B-640, Weather Resistant may be used
provided that the gro.eaweight is noc 8reater thnn the applicable specification
lsmitacion.

5.2.3 Level C. Each unit. packaged as aperified in 5.1, shall ba packed in
exterior-type shipping containers conforming co rules and regulations perra Ln2ng
to mnda of transportation and acceptable to the carrier utflized at the 10WSC
tariff race poasibla and will ensure eefe transportation. tintraccor’s crnumerciall
Industrial packtig procadure may be used when the abnve criteria are met.

5.3 Marking. The exterior and interior containers shall be marked in accord-
ance with 141L-STD-129. In addition, tha following prarautioaery marking shall be
requirad on each unit packge and ahippinB contaSner:
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CAUTION

DO NOT ALLOW PETROLEUM CONTAMINANTS OF ANY
KIND TO BE USED/STORED ON OR ABOUT TSESE
CONTAINERS.

5.4 Spectil requirements. A21 wrappings, cushioning, dunnage and containers
ueed in preservation, packaging and packing of oxygen concentrators shall be
completely free of contamination by oil or grease.

6. NOTES

6.1 Intended use. The concentrator covered by this specification is intanded
to be used in military aircraft breathing systems for generation of oxygen enriched
air as required for aircrewman breathing duri.rgground and flight conditions.

6.2 Ordering data.

6.2.1 Acquisition requirements. Acquisition documents should apecify the
following:

a.

b.

c.

d.

e.

f.

g.

h.

Title, number and date of this specification.

Covern.mentpart number.

Quantity desired.

whether firat article reliability test is required (ace 4.4.1).

Whether first article inspection is waived (see 4.4.1).

Name and address of the first article Inspection laboratory
(see 6.4.1) and the name of the Covernmemt activity reaponaible
for conducting tbe first article Inspection progrcm (ace 4.4.1.1).

If required, name and address of the quality conformance verification
inspection laborator~ (see 4.6) and the name of the Government activ-
ity responsible for conducting the quality conformance verification
inspection program (see 4.6).

Amlicable levels of preservation. nackaalnz. and Dackina
(~~e 5.1 and 5.2); in~luding rmark~g req~ir-~cnts isee 5:3) and
special requirements (see 5.4).

6.2.2 Data requirements. when this specification is used in an acquisition
which incorporates a DD Form 1423, Contract Data Requirements List (CDRL), the data
requir.anentaIdentified below shall be developed as specified by an approved Data
Item Description (DD Form 1664) and delivered in accordance with the approved CDRL
incorporated into the contract. When the provisions of DAR 7-104.9 (n) (2) are

[ invoked and the DD Form 1423 is not used,,the data apecified below shall be de-
livered by tbe contractor in accordance with the contract or purchase order re-
quirements. Deliverable data required by this specification is cited in the d
following paragraphs:

20

Downloaded from http://www.everyspec.com



..-_ —.. -.— . .

e
(,,

ParaRaph no.

3.5.2.1

3.6.7.1 and 3.6.8.1

3.6.7.2

3.6.7.3

3.6.7.4

3.6.8.2

3.6.8.4

. 3.6.9

3;6.10 “

3.6.13.1

3.6.13.

4.4.1

.1

1’

4.8.22.4

IIIL<-85521 (M)

Data requirements

Certificate of compli.rnce
for the age of elastomer
components

Reliability and M82nta2n-
ability Reports

Reliability Rogram Plan

Re2iabflity Prediction
Report

Fai2ure Modes Effetts and
Criticality /malysis
Report

Mai.ntainnbflityProgram
Plan

Mai.ntalnab121tyRediction
Report

and
Maintni.nability AIlJ31y.9iS
Report

System S8fety Program Plan
., and

Syetcm Sefety Rszard Analyeia
Report

Human Engfaeerlng Design
Approach

Canfiguratinn Management Plan

oravings, Sngineer2ng and
Associated Lists

First Article Inspection
Report

ECP’s cud Requests for

APPlicable DID no.

Deviation and Waivers;
Notice of Revision/Spcci-
ficacion Cbnge;

and
Test and Demonstration Reparc

DI-E-2121

UDI-R-21137

DI-R-7079

DI-R-7082

DI-R-70S5

DI-R-7103

DIyR-7108

atk!
DI-R-7109

DI-R-7047
and

DI-R-7048

01-0-7057

DI-E-2035

DI-E-7031

01-T-4902

01-E-2037

DI-E-1126A

and
DI-T-1906

(Data ltcm descriptions re28ted to this specification and identified in Sectian
6 till be amroved and limed in DOD 5000.19L. Vol II. ANSDL. CoDies of data item
descrfption~”required by the contractors in c&nectiou with npeci~ic acquisition
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●
functions should be obtained from the Naval publications and Forms Center or as
directsd by the contracting officer.)

“)

6.3 Qualification. With respect to products requiring qualification, awards
will be made only for products which are, at the time set for opening of bids,
qualified for inclusion in Cualified Products List (QPL-85521) whether or not such
products have actually been so listsd by that date. The attention of the con-
tractors is called to these requirements, and manufacturers are urged to arrange
to have the products that they propose to offer to ths Federal Government tested
for qualification in order that thsy may be eligible to be awarded contracts or
purchsse orders for the products covered by this specification. The activity
responsible for the @alif ied Products List is Commander, Naval Air Systsms Command,
Washington, DC 20361; however, information pertaining to qualification of products
may be obtained from the Naval Air Development Center (Code 6031), Warhinster, PA
18974. Prior to submission of the ssmples fcr qualification inspection, the
manufacturer shall submit a request to the Waval Air Dsvelopmsut Center (Code
6031), Indicating a date on which the samples can be forwarded and also request an
authorization number to accnmpany the samples.

6.3.1 Documentalion. When requeeted, the manufacturer shall make available
engineering drawings and inspection reports in accordance with SD-6.

6.4 First article. When a first article inspection is required, the item will
be tested and should be a first article sample. The contracttig officer should

( include specific instructions in acquisition documents regarding arrangements for
examinations, tests and approval of the first article.

@

6.5 hbnratory Information. The successful bidder will be furnished with the
name of the quality conformance verification inspection laboratory and the Covem-
ment activity responsible for conducting the inspection program at the time of
award. Samples from a rejected lot shall not be resubmitted for tests and examin-
ations, as required by 4.6, without the approval of the contracting officer.

Preparing Activity:
Nsvy - AS

(Project 1660-N472)
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TAELE 1. Sea level overation. ~1

Inlet air pressure
(pslg)

8 ~1

8

8 ~1

8

a gl

25 ~i

25 gl

25

25

2s ~1

80 - 100 peak ~/

80 - 100 peak

80 - 100 peak

80- 100 peak

230 - 250 peak II

230 - 250 peak

230 - 250 peak

230 - 250 peak

Steady eta}e
output flow

(liters/minute. NTY)

5

10

13.1

26.2

35

5

13.1

35

70

100

13.1

26.2

70

100

13.1

26.2

70

100

Ffiaham oxygen
concentrate10U
(percent) ~/

48

. . ’37

33

26

25

93

87

49

34

27

93

74

44

36

93

86

64

50

23
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TABLE 1. Sea level operation. ~1 - Continued

~1 Inlet air and ambient temperatures - 80 t 20° F.

Z/ Minimum test points required for quality conformance. Test all pvints on
first article and qualification tests.

~1 Peak input pressures in the range of 80 - 100 paig., Input pressures may
drop below EO psig during part of cycle.

~/ Peak input pressures h the range of 230 - 250 psig. Input pressure may
drop below 230 psig during part of cycle.

~/ Minimum oxygen concentrations (measured) to be rounded to nearest percent.

TABLE II. Altitude operation.” ~f

A3titude
(feet)

10,MO

20,000

30,000

.40,000and 50,000

Steady state
outlet flow

(liters/minute, NTP) ~/

8.4
16.8
40
70

5..4
10.8
40
70

3.2
6.6
9
15

2.3
4.6
9
15

Minimum oxygen
concentration
(percent) ~/

25 psig.I 60 psig

~/ Inlet air and ambient temperatures - 80 t 20° F.

~t 70° F, 14.7 pSia.

92 92
80 90
48 62
36 46

93 93
92 92
56 66
42 51

L93
93

93 93
94 94
94 94

93 93
93 93
94 94
94 94

~! Minimum oxygen concentration (measured) to be rounded to nearest
percent.
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TASLE III. Produrt mixture contaminants.

Gas contamimmc

Carbon mmnoxide

Cerbmn dioxide

Water vapor

Nitrogen dioxide

Eydrocarbans:

A21umes (etraight chain)

Aromatics

Total gaseous ~puritlee
(excludingmoisture) ~/

Maximum level

50 y

1000 ~1

0.2 qlliter at NTP

5 .gl

50 gl

1.0 ~1

0.5 percent by vmlume

1/ Caeee. other thmn thmee noted in table.‘may be present. prmvided no—.
physiological hazard is cremted.

~1 Parts per million by volum~.

TASLE IV. L+JVtemperature/altitude teets. ~1

Sea level 60,

30,000 25

60,000 25

So, ooo 25

Stemdy etace xiaimulrloxygen
output flow rate comcencrat ion

(1P% m) 2/ (percent) ~1

13.1 87.

6.4 93

4.7 93

9.4 94

Inlet air temperature - -15° F and ambient temperature - -6503’.

Preesure referenced to teet altitude.

700P, 14.7 peia.

ffinhum oxygen coocentretione (meaeuied) to be rcmnded to neareet
percent.
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EAltitude(feet)

Sea level

10,000

20,000

30,000

60,000

50,000

—— -—.—.

UIL-C-85521 (AS)

TARLE V. High temperature/altitude tests.

Steady state
output flow rate

(lpm, NTP) ~/

26.2

19.1

15.4

9.6

7.5

7.8

~f 70° F, 14.7 pSi8.

~1 M2nimum oxygen concentrations

TARLE VI.

Time Inlet air
(minutes) temperature ‘(° F)

15

20

20

20

20

20

Inspection

250

200

200

160

160

160

.-

,

1
W.nfmum oxygen
concentrate ion
(percent) ~1

45

65

85

93

94

94

(measured) to be rounded to nearest percent.

Visual examination

Operational teats

Preesure teets

Capacity

Voltage variation

Oxygen contaminant

EKI/EMc

High temperature perfo~nce

Law temperature /altitude

Temperature shock

Temperature/altitude

iiumidity

Temperature/hurmidity/altitude

Acceleration

Vibration

Shock

cation Inspection.

Para

Requirement

3.7.1

3.7.2

3.7.3

3.7.4

3.7.5

3.7.6

3.7.7

3.7.8

3.7.9

3.7.10

3.7.11

3.7.12

3.7.13

3.7.14

3.7.15

aph

Inspection
❑ethod

4.8.1

4.8.2

4.8.3

4.8.4

4.8.5

4.8.6

4.8.7

4.8.8

4.8.9

4.8.10

4.8.11

4.8.12

h.8.13

4.8.14

f+.8.15

4.8.16

26

Downloaded from http://www.everyspec.com



- -.

H2L-c-85521 (A3)

TABLE VI. @JalifiCatiOn i.nsDection.- Cc.ntinued

Paragraph
Inspection

Requirement Inspection
method

High temperature/nltitude 3.7.16 6.8.17

Salt fog 3.7.17 6.8.18

&et . . “ 3.7.18 4.8.19

Reliability 3.6.7.5 6.8.20.1.1

HaintaWbility 3.6.8.3 b.8.21

Confimrat 100 3.6.13 4.8.22.

TABLE VII. First article inspection.

Paragraph
Inspection

Requirement Inspection
method

Visual -i.nation .- 4.8.1

operational teets 3.7.1 4.8.2

Preeaure teste 3.7.2 4.8.3

Voltage variation 3.7.4 4.8.5

13@h temperature 3.7.7 4.8.8

bw temperature/altitude 3.7.8 4.8.9

Reliability 3.6.7.5 4.8.20.1.2
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Inspection

Visual examim-
tion (see clas-
sification of
defects)

Dtienaions

Sea level test

Pressure tests

Voltage
variation

High tempera-
ture

Low tcmpera-

( ture/altitude

Reliability

Packaging

TABLE VIII . Quality conformance inspection.

Uethod

&.8.l.l

.8.1.1.1

k.8.2.l

4.8.3

4.8.5

4.8.8

4.8.9

.8.20.2

4.8.1.2

Sample size

Every concentrator
for critical defects.
Inspection Level 11
for minor defects.

Inspection Level
s-l ~1

Every concentrator

Every concentrator

Inspection Level
s-l ~1

Inspection Level
s-1 ~1

Inspection Level
s-1 ~1

Every concantretor

Inspection Level
s-1

Accec.tancecritefia

Reject all units with
any critical defect. An
acceptable quality level
2.,5deferts per Inmdrad
units for minor deferts.

Acceptance number zero,
rejection number 1.

of

Reject all defective units.

Rejact ell defertive units.

Acceptance number zero,
rejartion number 1.

Acceptance number zero,
rejartion number 1.

Acceptance number zero,
rejcrtion number 1.

Reject ell defertive units.

Total acceptable quality
level of 4.0 percent
defective.

The sample size shall be based only on the applicable scmple size
corresponding to the specified inspection level of MIL-STD-105.

code letter

)
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TAELE IX. Classification of defects for visual -Ination
of the concentrator.

Critical

*terial imperfections - foreign
matter embedded.

Surface - unclean, rough, mis-
aligned, or containing crncka, “
oicka or other flaws.

AIIycomponent missing, malfomned,
fraccurador otherviae damaged.

hy component loose or otherwise
not securely retained.

Incorrect assembling or improper
positioning of components.

Any functioning part that wrks
with difficulty.

Faulcy uurkmanehip or other
irreiularitlee.

Minor

201. Marking - missing, insufficlent,
incorrect, illegible or
permanent.

202. Color not as spctified.

not

TASLE X. List of defects for uackagiq.

I Item

Exterior and interior
markings

Packaging and pa~king
materials

Workmanship

Exterior and interior
weight or content

Defacts

Hiaaing, incorrect, incomplete, illegible, of
improper size, location, sequance or metfmd
of npplicatien; markim8s not the came on the
intarior and exterior containers.

Any non-con foming component; any cowponcnt
miaaing, damnged or otharwiae defactive.

Inadequate application of the components such
ae incomplete cloaura of the unit package,
intermediate package. container flapa, loose
strapping, etc.; bulging or distortion of the
container.

Number per container is mare or less than
required; gross or net vaight excetxfsthe
requirements.

(a .-
29.
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TABLE XI. Contaminated ‘input air mixture.

Gas contaminant Minimum level
(parts per million by volume)

Carbon dioxide 5,000
Carbon monoxide 50
Ethanol 1,000
Fluorine 0.1
Iiydrogenperoxide 1
Aviation fuels 2s0
Methyl alcohol 200
Methyl bromide 20
Nitrogen oxides s
Acrolein 0.1
Oil breakdown producte 0.1
Ozone 0.1

TABLE XII . Vibration levels.

I I Horizontal and lateral axes I Vertical axis

ITI(g2/Iiz)

erformance A 0.01

erformance B 0.0005

durance A 0.01

II(g2/Hz) Time r(gzjllz) II(g2/liz) Time
J

0.5 5 ❑in. 0.01 0.75

*

5 min.

0.07 25 min. 0.0005 0.07 2S min.

0.5 I 6 hr. I 0.01 I 0.75 I 6 hr.

TABLE XIII . Salt fog solution.

Salt Grams per 1iter

Sodium chloride 24.540
Magneeium chloride 11.110
Sodium sulfate 4.094
Calcium chloride 1.159
Potaesium chloride 0.695
Sodium bicarbonate 0.201
Potassium bromide 0.101
Strontium cNoride 0.042
Boric acid 0.027
Sodium fluoride 0.003

30

Downloaded from http://www.everyspec.com



II

I

(’
49 .-.

. . ------- .— -J.. ..’. .- —

141L-C-85521(~)

.. .
..

..-

.

,

10

FIGUR2 1.

Ilk 400 1000

FREQUENCY. Nz

. . . . .

Random vibration envelope (w lific.scion).

*u.%aO”mnnmEmr PmlmrlmOO’nest ssm--.*1awawa

31

Downloaded from http://www.everyspec.com



. . .._. — —— ———

MIL-C-85521(AS)

-1
I

I
I
I
I
I
I

I

.!
1.

1
I

I

I

I

/
I
I

I

1

-1

I

I
I
I
I
I
I
I
I
I
I

1

i.

I
I

I

I
I

I
I
I

1

)

32

Downloaded from http://www.everyspec.com



.,..

?IIL-c-S5521(AS)

.07

. . . . . . . . . . .. . .

- . . . ..... .
. . . .. ....

1 ’ 1 1 8 , , , , , , 1

10 20 30950 ”70100 200 mwsoomlm

FREQUENCY : Hi

FIGIJ’W 3. Random vibrati’on=valope “
Jreliabfiity dmonstratiort). . .

/

+3 dB/OCIAVE
. . .

. ....” ““

{
:
.

o.04gvMz
-

\

.3 dB/OCTAVE

. .

30 80 3s0 . 3000

., .”’
FRiQUENCY (Hz)

FIGURE 4. Random vibration envelope
~raliability acceptance).

33

Downloaded from http://www.everyspec.com



(.

,,., a ~.

MIL-C-85521 (AS)

,.. .

CA) 3M11.Nl13dH31

UJ

34

Downloaded from http://www.everyspec.com



. . . .. —.. _— —— —

STANOARDIZATl~ DOCWEW IMPROVEMENT PROPOSAL
(h lmu~ - R-U)

wcuumw wuumnn la.mcumNT TITLa

. WAM8 O* S“OUITTEM b,, rti,, Ml, - *,,m* b,WOna T~ L#P”ON# 14”MmSm ,lnrl.49Am.
-) - Oexwa

UA,LINQAOOR1= (SW-I,Cl-,S-m,ZIPC&l - — ● OATa 0* 1U*M1U1ON (VVMUDDI

I

00 J“% 1426 ●mavaou ●OITION u WOUT9.

Downloaded from http://www.everyspec.com


