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1.2.1.2 Vibration: See 3.14
a. Random of 41.7 G rms: At rated high temperature with simulated accessory load.
b. Random of 49.5 G rms: At ambient temperature.
c. Sine: 60 G rms: With temperature cycling and simulated accessory load.

1.2.1.3 Altitude: Altitudes from sea level to 100,000 feet (8 torr) (see 3.12).

1.2.1.4 Shock: Shock as represented by a 3 millisecond £ 1 millisecond base half-sine wave
peaking at 300 G (see 3.15).

1.2.1.4.1 High Impact Shock: In accordance with MIL-S-901, with appropriate gccessories
(seq 3.15).

1.2.1.5 Humidlity: Humid conditions up to 98% relative humidity including condg¢nsation (see
3.19).

1.2.1.6 Corropion: Exposure to salt-laden atmosphere'(see 3.12).
1.2.1.7 Thernmal Shock: Temperature cycling (se€' 3.7).

1.2.1.8 Immefsion: Immersion in jet fuel,.lubrication oil, liquid coolant, hydraulig fluid,
gasoline, cleaning compound, defrosting fluid, and solvents (see 3.23).

1.2.1.9 EMI Shielding: EMI shielding effectiveness: 100 MHz to 10 GHz (see 3{21).

1.2.1.10 Electrplytic Erosion: Exposure of un-coupled connectors to a salt moistyre
envirgnment (see 3.26).

1.3 Classification:

1.3.1 Connedtorsy Connectors fabricated to this specification are classified as follows:

a. Series:
AS5990/1 — Circular, Scoop Proof, Triple Start, Self-locking, Threaded Coupling

AS5990/2 — Circular Scoop Proof, Triple Start, Self-locking, Threaded Coupling, with
Removable Socket Insert Front Face
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(Continued):

b. Types:

00 — Receptacle, square flange, wall mounting, front and rear
01 — Receptacle, in-line

02 — Receptacle, square flange, box mounting

06 < Plug, straight, shell-to-shell bottoming with ground fingers foradditional
shiglding

07 4 Receptacle, jam nut
08 4 Plug, straight, shell-to-shell bottoming
09 1 Plug, straight, lanyard release

Clagses and temperature ranges:
A —PDlive drab cadmium plate, conductive, composite material, -65 to 175 °C
B — Electroless nickel plate, conductive, composite material, -65 to +2p0 °C

C —|Unplated composite, non-conductive, -65 to +175 °C
D —[Olive drab cadmigm-plate, conductive, aluminum alloy, -65 to +17p °C
E — Electroless nickel plate, conductive, aluminum alloy, -65 to +200 °C

F — Electraless nickel plate, space grade, conductive, aluminum alloy,[-65 to
+20p °C

G —'Eleetrodeposited-nickelconductvecorrosiontesistantsteet—65-to0 +200 °C
H — Passivated, conductive, corrosion resistant steel, -65 to +200 °C

J — Olive drab zinc nickel plate, cadmium free, conductive, composite material, -65 to
+175 °C

K — Olive drab zinc nickel plate, cadmium free, conductive, aluminum alloy, -65 to
+175 °C

Connectors specified are designed for use with termini as specified in MIL-T-29504.
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2. APPLICABLE DOCUMENTS:

The following documents may or may not be applicable to all slash sheets and the body of
this document.

2.1  Government Documents:

2.1.1 Specifications and Standards: The following document(s) form a part of this
specification to the extent specified herein. Unless otherwise specified, the issues of the
documgnis-shal-be-these-listed-inthe-issue-of the Departmentef-Befense Index of

Specifidations and Standards (DODISS) and supplement thereto, cited.inthe solicitation.

MILITARY SPECIFICATIONS

MIL-S-901 Shock Tests, High Impact, Shipboard, Machinery, Equipment and
Systems, Requirements For

MIL-DT|-5624 Turbine Fuel, Aviation, Grades JP4 and JP5, JP8ST

MIL-S-71742 Screw Threads, Standard,:Optimum Selected Series)| General
Specification For

MIL-T-29504 Termini, Fiber Optic Connectors
MIL-DT].-38999 Connectors, .Electrical, Circular

MIL-A-46146 Adhesive Sealants, Silicone, RTV, Non-Corrosive (fof use with
sensitive equipment)

MIL-DT]L-55330 Cennectors, Preparation for Delivery of

MIL-1-81969 Installation and Removal Tools, Connector, Electricall General
Specification For

MIL-DTL-83723— ConnectorElectrical. Cirewlar——— |
MIL-F-49291 Optical Fiber
MIL-STD-1916 Sampling Procedures and Tables for Inspection by Attributes

MIL-STD-202 Test Methods for Electronic and Electrical Component Parts
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211

21.2

(Continued):

MIL-HDBK-454 Standard General Requirements for Electronic Equipment
MIL-STD-790 Reliability Assurance Program for Electronic Parts Specifications
MIL-STD-810 Environmental Considerations and Laboratory Tests
MIL-STD-1285 Marking of Electrical and Electronic Parts

MIL-STD-1373 Screw Thread, Modified, 60 Degree, Stub, Double
MIL-STD-1560 Insert Arrangement, MIL-DTL-38999

MIL-STD-1554 Insert Arrangement, MIL-DTL-83723

MS27488 Plug, End Seal, Electrical Connector

FEDERAL STANDARDS

FED-STD-H28 Screw Thread Standards-for Federal Services

(Copies| of applicable specifications, standards and handbooks listed in the Department

of Defe

nse Index of Specifications and Standards (DODISS) and require

contrac[lor in connection with specific procurement functions may be obtai

applica
Avenue

Other G
Govern
the exte
solicitat

Philadelphia, PA 19111-5094.)

on.

overnment Documents, Drawings and Publications: The following
ment documents, drawings and publications that form a part of this
nt specified"herein. Unless otherwise specified, the issues are those cited in the

I by the
hed upon

on to the Standardization Documents Order Desk, Building 4D, 7100 Robbins

other
document to
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2.2 Non-Government Publications:

The following documents form a part of this document to the extent specified herein.
Unless otherwise specified, the issue of the document, which are DoD adopted, are those
listed in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the
issues of documents not listed in the DODISS are the issues of the documents cited in the

solicitation (see 6.2).

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

AS3582

AIR4567

AIR4789

AS13441

AS85049

AS90376

AMS-C-26074

Packing, Pre-Formed
Military Composite Electrical Connectors

Evaluating Corrosion Testing of Electrical-Connectorg and
Accessories for the Purpose of Qualification

Test Methods for Electrical Connectors
Connector, Accessories, El€ctrical, General Specificgtion For
Caps, Dust, Plastic

Coatings, Electroless Nickel, Requirements for

(Applicatipn for copies should be addressed to SAE, 400 Commonwealth Drive,

Warrendgle, PA 15096-0001.)

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA RS-3p9

EIA364

Standard Colors for Color Identification and Coding (ANSI C-
83.1-1973) EIA 455-6 FOTP-6Cable Retention Test Procedure
for Fiber Optic Cable Interconnecting Devices

EIA 455-13 FOTP-13

EIA 455-20 FOTP-20

EIA 455-21 FOTP-21

EIA 455-22 FOTP-22

Tt rorerore

Visual and Mechanical Inspection of Fiber, Cable, Connectors
and/or Other Fiber Optic Devices

Measurement of Change in Optical Transmittance
Mating Durability of Fiber Optic Interconnecting Devices

Ambient Light Susceptibility of Fiber Optic Components
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2.2

(Continued):

EIA 455-32 FOTP-32

EIA 455-34 FOTP-34

EIA 455-36 FOTP-36

EIA 455-42 FOTP-42

Fiber Optic Circuit Discontinuities
Interconnection Device Insertion Loss Test
Twist Test for Fiber Optic Connecting Devices

Optical Crosstalk in Fiber Optic Components

Procedure for Measuring Gamma Irradiation Eﬁiects in Optical

EIA 455-49 FOTP-49
Fiber and Optical Cables
EIA 455-107 FOTP-107  Return Loss for Fiber Optic Components
EIA 557 Standard Implementation of Statistical Process [Control (SPC)
or OtherApproved Statistical Method Analysis
(Applicatipn for copies should be addressed to EIA,.2500 Wilson Blvd., Arlington, VA
22201.)
INTERNATIONAL STANDARDS ORGANIZATION (ISO)
ISO/R68-[1973 ISO Basic Profile for Triangular Screw Threads, .25 tp 5mm
ISO/R261-1973 ISO Metric'Screw Threads, General Plan, .25 to 300mm
ISO/R263-1973 ISO Metric Screw Threads for Screws, Bolts and Nutg, 6 to 39mm
ISO/R9653-1973 Part 1 — ISO General Purpose Metric Screw Threads| Tolerances,
Principals and Basic Data
Part 2 — ISO General Purpose Metric Screw Threads| Tolerances,
Limits of Sizes for Medium Quality Commercial Bolt a]nd Nut threads
1-6-t0-39mm
Part 3 — ISO General Purpose Metric Screw Threads, Tolerances
and Deviations for Constructional Threads 1.6 to 355mm
ISO 10012-1 Calibration System Requirements
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2.2

2.3

(Continued):

AMERICAN SOCIETY FOR TESTING MATERIALS (ASTM)

ASTM B 85 Aluminum Alloy Die Castings

ASTM B 209 Aluminum and Aluminum Alloy Plate and Sheet

ASTM B 211/B 221

dad - aorCa mic

Deovamn ey 14 £ had
oTawir, EATOCUC T O SOTa T 1T ST

Aluminum and Aluminum Alloy Bar, Rod, Wire, or shapes; Rolled,

ASTM B $41-94 Electrodeposited Coatings of Zinc Nickel Alloy,Depodits

ASTM D
ASTM E {
(Applicati
100 Barr
AMERICA
ANSI Y14

(Applicati
25 West 4

Order of |

In the evg
(except fq
the text o
superced

b70-81 Plastic, Water Absorption

h95-84 Materials for Outgassing in a VacuurmEnvironment, Total Mass
Loss and Collected Volatile Condensable, Standard Test Method for

bn for copies should be addressed to the American Society for Testing Materials,

Harbor, West Conshohocken, PA 19428:2959.)
AN NATIONAL STANDARDS INSTITUTE (ANSI)

5 Dimensioning and“Tolerancing

|3rd Street, New York, NY 10036-8002.)

Precedence:

ps-applicable laws and regulations unless a specific exemption ha

obtained.

3. REQUIREMENTS:

3.1

Slash Sheet Form Specification Sheets:

bn for copies should be ‘addressed to the American National Standards Institute,

nt of a conflict between the text of this document and the referendes cited herein
r related associated detail specifications, specification sheets or MIS standards),
[ thisddocument takes precedence. Nothing in this document, howst

er,
been

The individual item requirements shall be as specified herein and in accordance with
applicable slash sheet form or specification sheets and this specification. In the event of
conflict, between this specification and the slash sheet, the slash sheet shall govern.
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3.2 Qualification:

Fiber Optic Connectors and accessories furnished under this specification shall be
products that are qualified for listing on the applicable qualified products list at the time for
opening of bids.

Reliability: The contractors reliability program for assembled connectors and assembly

procedures shall meet the requirements of MIL-STD-790 with the exception that the
failure reporting period shall be 12 months in lieu of 6 months.

intimgte contact with each other, protection against galvanic corrosion s

3.2.1
3.2.2 Quality:
3.2.2.1 Statis
proce
manu
progra
3.3 Materials
3.3.1 Metals:
resist cq
3.3.1.1 Dissin
provig
COITOS
alumi
provia
separ
comp
3.3.2 Compo
3.3.2.1 Class

5s control techniques or approved statistical method analysis’ (SM
acturing process for parts covered by this specification, The SPC
im shall be developed and maintained IAW EIAS577 orother appro

Metals shall be of a corrosion resistant type-or shall be plated or
Drrosion.

hilar Metals and Compatible Coupl€s: When dissimilar metals are

ed. The use of dissimilar metals’in termini, which tend toward acti
ion (particularly brass, copper or steel used in contact with alumin

e similar or suitable abutting surfaces is permitted. The use of dis
btible couples are defined in requirement 16 of MIL-STD-889.
nents: Materials for specific components of the connector shall be

A, B{C.and J (Composite Connectors):

a. S

ical Process Control (SPC): The contractor shall implementiand yise statistical

A) in the
or SMA
ved plans.

reated to

used in
hall be

e galvanic
um or

num alloy) is not acceptable. However, metal plating or dissimilar hase metals to

similar metals

hted by a suitable-insulating material is also permitted. Dissimilar metals and

as follows:

resins with or

without filler materials. The resins must be defined by specifications listed in the
DODISS, published by professional materials associations or as described in

Al

R4567.

Insert — Reinforced epoxy resin or other suitable rigid material.

fingers are not required for unplated composite connectors.

Spring fingers — Heat treated beryllium copper or corrosion resistant steel. Spring

Filler compound — RTV silicone in accordance with MIL-A-46146, or equivalent.

Gasket, grommet and interfacial seal — Silicone or flourosilicone elastomer.
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3.3.2.2 Class D, E, F and K (Aluminum Connectors):

a. Shell — Impact extruded or machined aluminum alloy.

Coupling and jam nut — Machined aluminum alloy.

Insert — Reinforced epoxy resin or other suitable rigid material.

Spring fingers — Heat treated beryllium copper or corrosion resistant steel.

b.
c.
d.
e. Fi
f. G
3.3.2.3 Class

ler compound — RTV silicone in accordance with MIL-A-46146-0r
hskets, grommet and interfacial seals — Silicone or flourosilicone ¢

G and H Environment Resisting (Stainless Steel Connectors):

a. Shell — Corrosion resistant steel

b.

e.

f.

C
In
Sy
Fi

G

3.3.3 Fungus
shall bej

3.3.4 Magnet
mated d
4.6.27.

bupling, jam nut — Corrosion resistant steel

sert — Reinforced epoxy resin or other-suitable rigid material.

ring fingers — Heat treated beryllium copper or corrosion resistant
ler compound — RTV silicone in accordance with MIL-A-46146 or
hsket, grommet and interfacial seal — Silicone or flourosilicone elas
Resistance (Al Classes): Materials used in the construction of th

fungus inert(see 4.1.5).

onnector assembly shall be less than 2.0u when measured in acc

bquivalent.

astomer.

steel.
bquivalent.
stomer.

bse connectors

¢ Permeability: The relative permeability of the terminated, assembled and fully

prdance with

3.4 Design and Construction:

Connectors and accessories shall be designed and constructed to withstand normal
handling incident to installation and maintenance in service. Connector intermateability
control dimensions shall be as specified on individual slash sheets. Connector accessory
interface dimensions shall be as specified on individual slash sheets. Recommended
panel cutout dimensions are shown on individual slash sheets. Dimensioning and
tolerancing shall be in accordance with ANSI Y14.5M.

-10 -
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3.4.1 Terminus: Terminus shall be removable as specified.

3.4.1.1 Indirect Shipment of Termini: Connectors are supplied less termini.

3.4.1.2 Removable Termini: Removable termini may be used with all environment resisting
classes of connectors. Termini shall be qualified to the detail specification sheets of
MIL-T-29504, or as defined in slash sheets.

3.4.1.3 Terminus Arrangement: Terminus arrangement shall be in accordance with connector
slash sheets:

3.4.1.4 Terminus Insertion/Removal Tools: For proper terminus insertion and r¢moval tools,
refergnce MIL-T-29504 or appropriate terminus slash sheet.

3.4.2 Insert Design:

3.4.2.1 Envirgnment Resisting Classes: The entire fiber cable’sealing or cable supporting
membier of the environment resisting assemblies shall be essentially ong integral part,
designed to provide suitable sealing and support (except box mounted gonnectors)
aroung piece or no
more than two pieces bonded as to form essentially one integral piece, or the insert
may e and
capti D permit the
removal and replacement of individual’ termini into their connector inserts with
install in the rigid
insert|and shall so retain the terminus as to meet the termini retention rgquirements of
this specification. Inserts shall be secured to prevent rotation. All pin termini inserts
shall ce with the
appligable standardsUnless otherwise specified on the detail specificalion sheets,
socke ndix A.

3.4.3 Sealing

3.4.3.1 Fiber 5ting
asserblie f this

specification using fiber cable of outer diameter within the applicable range as shown

In Table 1. Connectors Shall meet the requirements specified when:

a. A complement of fiber optic cable of the applicable minimum or max
is installed.

b. Any combination of fiber optic cable diameter within the extremes of
used.

imum diameter

(a) above are

-11 -
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TABLE 1 - Outer Diameter of Fiber Cable

Finished Fiber Cable Outside Diameter

Terminus Minimum Maximum

Size Inches [ mm | Inches | mm
16 .065 1.65 109 | 2.77

3.4.3.2 Grommet Sealing Plugs: Except for box mount receptacles and as otherwise specified
(see 3.1), the grommet of environment resisting connectors shall be designed to

accep

termin
3.4.3.3 Matin
recep
Appen
of the
termin

periph

3.4.4 Shell: §
be desi
respect
retentio
connect
indicatin
“Fiber C
to any g

D

3.44.1 Sprin

withouit interfering with proper engagement. The springs shall be retaing
shell periphery.

3.44.2

t sealing plugs in accordance with MS27488 in lieu of cable wherg

j Seal: Unless otherwise specified in slash sheet (see 31, plugs

jned to maintain their cavity locations*in one position, both axially
to rotation, by mechanical means.\Adhesive may be used as a su
h means for environment resisting connectors. Each plug and recs
or shall have at least two color bands in accordance with EIA RS-

Jam Nut Mounting Receptacles: Jam nut mounting receptacles shall be
a moynting nut with provisions for locking and an o’ring in accordance w

i are employed.

acles with pin inserts shall have a resilient face with individual pin
dix A). The pin barrier projections shall seal in theif«espective leg
hard face socket insert. The resilient interfacial;seal shall provide
i seals in the mated condition. The receptacles shall be provided
eral seal.

hells, including mounting flanges, shall'be of one-piece construct

g the terminus retention-system (front or rear release) and one y¢
ptic” connector. Both color bands shall be located so that they arg
erson servicing a motinted connector.

Fingers: Spring fingers shall be designed to make contact with t

un-terminated

and

barriers (see

d-in chamfers

ndividual

vith a

on and shall
and with
bplementary

ptacle

B59. One
llow indicating

readily visible

ne mating shell

d about the

provided with
ith MS9068.

3.4.5 Screw Threads: Screw threads shall conform to FED-STD-H28, MIL-S-7742, MIL-STD-
1373, ISO R68-1973, ISO R261-1973, ISO R262-1973 and ISO R965-1973, as
applicable. MIL-STD-1373 should be used as reference for gauge design on triple start
threads. Threads shall be checked using ring or plug gauges. Slight out-of-round
condition, beyond the specified tolerance is acceptable if threads can accept the gauges
without force.

-12 -
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3.4.6

Coupling: Connectors shall be coupled to counterpart connectors and the mechanism

shall include a means of maintaining the mated connector in full engagement. For
circular connectors, the coupling ring shall be knurled of fluted to facilitate coupling, and
shall be captivated. The couplings of all circular connectors shall have two color bands
in accordance with EIA RS-359. One indicating the terminus retention system (front or
rear release) and one yellow indicating "Fiber Optic” connector.

3.4.6.1

Ease of Coupling: Counterpart connectors of any arrangement shall be capable of

being fully mated and un-mated in a normal and accessible location without the use of

tools.

3.4.6.2 Locki
appro
shell,
maint
visiblg
3.4.6.2.1 Pold
acc(
cou
cou

g Circular Connectors: Complete coupling shall be accomplished
imately 360 degree clockwise rotation of the coupling and:shall p

metal-to-metal bottoming. An anti-decoupling device shalbbe prov|

hin complete coupling. A red band shall be located on‘the recepta
when unmated and fully covered when completely. mated.

rization of Connector Shells: Polarization of ¢ircular connector sh
bmplished by means of integral keys and suitable matching keywa
nterpart. Polarization shall be accomplished before initial engagen
bling ring. During axial engagement, termini shall not touch the ing

polgrization has been achieved.

3.4.6.2.2 Alte

norr

3.4.6.3 Lubrid
lubric
not bg
3.4.6.4 Pinto
termin
inadv¢

rnates: Shells shall also be supplied with the keys or keyways rot
nal position as indicated in figures in each slash sheet.

ation: Spring washers and the coupling threads may be coated wi
hnt. Rear accessoryithreads of all connectors and receptacle coupg
lubricated.

Pin Mating Prevention: Connectors shall be designed such that g
i, physicalmating, is not possible in the event that a plug with pin
briently~mated with a receptacle with pin termini.

ill“Environment Resisting Classes): If the rear grommet design d

3.4.7 Cavity H

by
rovide shell-to-
ded to
Cle so as to be

ells shall be
lys on the
ent of the
ert face until

hted from

th a suitable
ling area shall

in-to-pin
termini is

es not allow

for intimate contact between it and the complete inner perimeter of the shell, any
resulting cavity between the insert and the shell shall be filled with RTV silicone
conforming to MIL-A-46146, or equivalent.

-13 -
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3.4.8 Plating:

A — Olive drab cadmium plate in accordance with AMS-QQ-P-416 over a suitable
underplate to withstand 2000-hour salt spray test. Resulting finish shall be
conductive.

B — Electrically conductive electroless nickel plating to withstand 2000-hour salt spray
test. Use of a suitable underplate is permissible.

TCTOCOT

C — Unnln{-nﬂ compocita matarial
P TPOSTtCTraterar:

D - Ol
un
ca

E — El
Sq
sy

F — S4
5,

G - El

0

H - El
J — Ol
wi

R

ve drab cadmium plate in accordance with AMS-QQ-P-416. 6ver &
derplate to withstand 500-hour salt spray test. Resulting finish sha
nductive.

bctrically conductive electroless nickel plating conforming to ASTM
2, Type |, Class 5. Finish shall withstand 48-hour salt spray test. |
itable underplate is permissible.

me as ‘E’ except space grade conformingto ASTM B 733-90, ScA
matte finish.

bctrodeposited nickel in accordance with AMS-QQ-N-290, Class 2
D02 inch (0.003 to 0.005 mm) thickness.

pctrically conductive corrosion resistant steel, Passivated.

ve drab, cadmium-free, zinc nickel plate, in accordance with AST

suitable
Il be

| B 733-90,
Use of a

|, Type |, Class

, .0001 to

M B 841-94 to

hstand 2000-houy-salt spray test. Use of a suitable underplate is permissible.

sulting finish shall be electrically conductive.

K- Ol

R

ve drab,~cadmium free, zinc nickel plate, in accordance with AST

sulfing finish shall be electrically conductive.

M B 841-94 to

wi%hstand 1000-hour salt spray test. Use of a suitable underplate is permissible.

3.4.8.1 Shell Spring Fingers: Shell spring fingers shall be suitably protected to prevent
corrosion.

3.4.8.1.1 Coupling (Classes A, B, C and J): The coupling of Classes A, B, C and J, may be
unplated.

3.4.8.1.2 Jam Nut: Jam nut of Classes A, B, C and J, may be unplated.

-14 -
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3.5

3.6

3.7

3.8

3.9

Interchangeability:

All connectors having the same part number shall be completely interchangeable with
each other with respect to installation and performance.

Maintenance Aging:

When tested as specified in 4.6.3, the termini installation and removal forces shall not
exceed the requirements of Table 2.

TABLE 2 - Maintenance Aging Requirements

Terminus | Maximum Installation and Removal Forces
Size Pounds Newtons
16 20 89

Temperafure Cycling:

When tesfted as specified in 4.6.4, there shall be nodlistering, peeling or separation of
plating or|other damage detrimental to the operation of the connector.

Coupling [Torque:

When tesfted as specified in 4.6.5, the\eoupling torque for mating and un-mating of the
counterpart connectors and protegtive covers shall meet the requirements qf Table 3.

JABLE 3 - Coupling Torque

Shll Maximgm Engagement . Minimum
Sizb and Dis-engagement Dis-engagement
Inch Pound | Newton Meters | Inch Pound | Newton Meters
A,08,09 8 0.9 2 0.2
B,10,11 12 1.4 2 0.2
C,12,13 16 1.8 2 0.2
D,14,15 20 2.3 3 0.3
E, 16,17 24 2.7 4 0.4
F,18,19 28 3.2 5 0.6
G,20,21 32 3.6 6 0.7
H,22,23 36 4.1 7 0.8
J,24,25 40 4.6 7 0.8
Durability:

When tested as specified in 4.6.6, the connectors shall show no defects detrimental to the
operation of the connectors and shall meet the subsequent test requirements (see 4.4.3).
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3.10

3.11

3.12

3.13

Altitude Immersion:

When tested as specified in 4.6.8, the mated connector pair shall be optically tested per

3.5.1.1.

Insert Retention:

When tested as specified in 4.6.9, unmated connectors shall retain their cavity locations in
their proper shell location and there shall be no evidence of cracking, breaking, separation

from the -

Salt Spray (Corrosion):

When tesfted in 4.6.10, unmated connectors shall show no exposure of basg

b material due

to corrosipn, which adversely affects performance (see AIR4789). Class A and J (initial

qualificatipn) after 500 hours of salt spray, inspect connectorfor plating wes
method optional). No underplate or basis material shall be’exposed. Return
completign of the 2000 hours.

Accessory Thread Strength:

When tesfted as specified in 4.6.13, the accessory threads, the portion of th
that accepts cable clamps and adapters shall be capable of withstanding th
in Table 4.

TABLE 4 £ Accessory Thread Strength

r (inspection
to chamber for

P connector
b torque listed

Shell~|*Accessory Thread Torque

Size Inch Pound | Newton Meters
A;08;09 45 /55 5.1/6.2
8,10,11 45 /55 51/6.2
C,12,13 45 /55 5.1/6.2
D,14,15 45/55 51/6.2
E, 16,17 45 /55 5.1/6.2
F,18,19 45/55 51/6.2
G,20,21 95/105 10.7/11.9
H,22,23 95/105 10.7/11.9
J,24,25 95/105 10.7/11.9
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3.14 Vibration (Qualification Only):

When tested as specified in 4.6.14, there shall be no optical discontinuity per 3.34.2. Also
there shall be no dis-engagement of the mated connectors, backing off of the coupling
mechanism, evidence of cracking, breaking or loosening of parts.

3.15 Shock:
When tested as specmed in 4.6.15, there shall be no optlcal dlscontlnulty per 3.34.2. Also

there shaj-be-roe-dis—enraagemen v "kmg, breaklng
or loosen ng of partS.

3.16 Shell to Shell Conductivity:
When tesfted as specified in 4.6.16, the probes shall not puncture or otherw|se damage the
connectof finish. The maximum measured potential drop across assemblieg shall be as
follows:
a. Class|A, B and J — 3.0 millivolts initial, 5.0 millivalts after conditioning.
b. Class|D and K — 2.5 millivolts.

c. Class|E, F and G — 1.0 millivolts.
d. Class|H (or a connector having.half of the mating part Class H) — 10 miljivolts.
After condlitioning (salt spray and:-coupling torque) the above values may in¢rease 100%.

3.17 External Bending Moment:
When tesfted as specified in 4.6.11, connectors shall show no evidence of damage

detrimentgl to their-normal operation nor shall there be any interruption of optical
continuity,

3.18 TerminustRetention:

When tested as specified in 4.6.12, no damage to the retention clip shall result.
3.19 Humidity:
When tested as specified in 4.6.16, wired, mated connectors shall show no deterioration

which will adversely affect performance of the connectors. Following the test and during
the final cycle, optical requirements of 3.34.1 must be met.
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3.20 Shell Spring Finger Forces:

When tested as specified in 4.6.17, the forces necessary to engage and separate EMI

plugs with receptacle shells shall be within the value specified in Table 5.

TABLE 5 - Shell Spring Finger Forces

Axial Force Axial Force

Shell . O

\ Maximum Minimum
Size — —T — - ———
r OuUurils INCWLUITS r OuUrius INEWLUITS

A,08,09 25 111 0.5 2
B,10,11 25 111 0.5 2
C,12,13 30 133 0.5 2
D,14,15 30 133 0.5 2
E,16,17 35 156 0.5 2
F,18,19 35 156 0.5 2
G,20,21 35 156 0.5 2
H,22,23 35 156 06 2
J,24.25 35 156 0.5 2

3.21 EMI Shielding:

When tesfted as specified in 4.6.18, the EMI shielding capabilities of mated
spring fingers shall not be less than that specified in Table 6 at the specifieq

TABLE.6 - EMI Shielding Effectiveness

shells with
frequencies.

Frequency Leakage Attenuation (dB) minimum

MHZ Class A,D,J | Class B,E,F Class
&K &G H
100 90 90 80
200 88 88 75
800 85 85 66
1,000 85 85 65
1,500 69 76 59
2,000 65 70 55
3,000 61 69 52
4,000 58 68 50
6,000 55 66 28
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3.22 Ozone Exposure:

When tested as specified in 4.6.19, the connectors shall show no evidence of cracking of
material or other damage due to ozone exposure that would adversely affect performance.

3.23 Fluid Immersion:

When tested as specified in 4.6.20, the connectors shall meet the requirements for
coupling torque.

3.23.1 Retentipn System Fluid Immersion: When tested as specified in 4.6.24; tILe insert
assembllies shall meet the requirements of termini retention (see 3.18)."Effects of the
fluids on resilient sealing members shall not be a consideration of this tesf.

3.24 Installation/Removal Tool Abuse (Qualification Only):

When tesfted as specified in 4.6.22, there shall be no evidence of damage tp the termini,
the conngctor insert, or the terminus retaining mechanism.

3.25 High Tenlperature Exposure:

When tesfted as specified in 4.6.23 for 1000 thours, connectors shall perform satisfactorily
and pass|succeeding tests in the qualification test sequence.
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3.26 Marking:

Connectors and accessories shall be permanently marked with the manufacturers name
or trademark, date code, and the following information as applicable. Stamping shall be in
accordance with MIL-STD-1285 where space permits. Metal stamping shall be
accomplished before plating. The following example is illustrative.

a. ldentification

Specification Number —_—

Specification Slash Sheet

Class

Shell Tjype

Shell Sjze

Insert Arrangement

Terminus Style
P = Pin
S = Sog¢ket

Connegtor Shell Polarization Shell Polarization

FIGURE 1
b. Lot Number: (000010)

3.26.1 Terminys Logation Identification: Terminus locations shall be identified as|indicated on
the applicable-standard. All positions shall be identified on the front and rgar faces of the
insert exéept where space limitations make this impracticable. Location off termini
identifying characters shall be In close proximity to the holes but need not be placed
exactly where indicated on the applicable standard. The preferred color of the termini
identifying character is white. When the background is a color against which white is
difficult to distinguish, a color shall be chosen for which the identifying character can be
easily distinguished.
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3.27

3.28

3.29

3.30

3.31

3.32

Workmanship:

The connector shall be fabricated in a manner such that the criteria for appearance, fit and
adherence to specified tolerances are observed. Particular attention shall be given to
neatness and thoroughness of part marking, plating, welding, soldering, riveting, staking
and bonding. The visual examination under 3X magnification shall include examination of
each retention cavity for molding discrepancies, retention features and excessive
adhesive. The connectors shall be free from crazing, cracks, voids, pimples, blisters,
pinholes, sharp cutting edges, burrs and other defects that will adversely affect life,

serviceability or appearance-

Ice Resisjance:

When tesfted as specified in 4.6.25, connectors shall pass succeeding tests|in the
qualificatipn table. When tested in accordance with 4.6.5, uncoupling and rg-coupling
torque shpll not exceed the values listed in Table 3 by more-than 25%.

Dust (Fing Sand):
When tesfted as specified in 4.6.26, connectors shall'pass succeeding tests|in the

qualificatipn table. When tested in accordance with 4.6.5, uncoupling and rg-coupling
torque shpll not exceed the values listed in Table 3 by more than 25%.

Thermal Yacuum Outgassing (Class F, Qualification Only):
All non-mietallic materials used in(the finished connector shall not release gfeater than 1%
total mas$ loss (TML) or 0.1%.collected volatile condensable material (CVQM) when
tested as|specified in 4.6.29:Data listed in NASA reference publication 1124, may be
used in lieu of actual test(data for applicable materials.

Hydrolytig Stability (Class A, B C and J):

When tesfted as specified in 4.6.30, the connector shall be without defects detrimental to
t greater than
in Table 3,

there shall be no evidence of cracking, breaking or loosening of parts.
Insert Grommet Bonding:

Specimens of the insert grommet bonded assembly and the insert interfacial seal bonded
assembly shall be subjected to the test specified in 4.6.31. There shall be evidence of
cohesive failure of the insert face seal, grommet or insert material rather than complete
adhesive failure of the bond. The test shall be conducted using only the complete insert
assemblies in their final form prior to assembly into the connector shell.
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3.33 Impact (C

lasses A, B, C and K):

When connector plugs with straight strain relief accessories are tested as specified in
4.6.32, there shall be no breaking or cracking of inserts or shells. There shall be no
bending of termini nor damage, which would prevent the connector from mating or un-

mating.

3.34 Optical Performance Requirements:

Mated connectors using termini as specified shall meet the requirements of 4.7.1 and

4.7.2 whe

3.34.1 Insertio
insertio

substitution loss shall not exceed 1.2 dB maximum during and after any s

mechari

3.34.2 Discont

discontinuity is considered to be a reduction of signalstrength of 0.5 dB o

duratior

3.34.3 Return

loss of @ multimode terminus shall not be gréater than -30 dB. The return

singlem

3.34.4 Changse

nusina tha cannactarse covaerad by thic cnacification
H-HSHgtHe-c0RRe6toHS-60 Ve et Y—tHHS—SPeGHHGaHOR-

n/Substitution Loss: When measured in accordance with 4.7¢2,-th
1 loss shall not exceed 1.0 dB maximum. Unless otherwise_specifi

ical or environmental connector testing.

nuity: When measured in accordance with 4.7:3, no discontinuity
of 10 microseconds or more.

L oss: When applicable and when measured in accordance with 4
ode terminus shall not be greaterthan -37 dB.

in Optical Transmittance: ¥When measured in accordance with 4.

b jnitial
bd the
pecified

shall occur. A
r more for a

7.4, the return
oss of a

/.5, the
| or

uality and
ed and

ibbration system

changelin optical transmittance(during or after any specified environmentz
mecharnical requirement shall not be greater than 0.5 dB.
4. QUALITY ASSURANCE PROVISIONS:
4.1 Test Equipment andnspection Facilities:
Test, megsuring equipment and inspection facilities of sufficient accuracy, d
quantity tp assure performance of the required inspection shall be establish
maintaing i i
to control the accuracy of the measuring and test equipment shall be in accordance with
ISO 10012-1.

4.1.1 Responsibility for Inspection: Unless otherwise specified in the contract or purchase
order, the contractor is responsible for the performance of all inspection requirements as
specified herein. Except as otherwise specified in the contract or purchase order, the
contractor may use their own, or any other facilities suitable for the performance of the
inspection requirements herein, unless disapproved by the procuring activity. The
procuring activity reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.
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4.1.2 Responsibility for Compliance: All items shall meet the requirements of Sections 3 and
5. The inspection set forth in this specification, shall become a part of the contractors
overall inspection system or quality program. The absence of any inspection
requirements in the specification shall not relieve the contractor of the responsibility of
ensuring that all products or supplies submitted to the procuring activity for acceptance,
comply with all the requirements of the contract. Sampling inspection as part of
manufacturing operations is an acceptable practice to ascertain conformance to
requirements, however, this does not authorize submission of known defective material,
either indicated or actual, nor does it commit the procuring activity to accept defective

413

41.5

materia

Reliability Assurance Program: A reliable assurance program shall, be€es

maintai
verified
and con

Statistid
(SMA)

ned in accordance with MIL-STD-790. Evidence of such compliang
by the qualifying activity of this specification as a prerequisite for ¢
tinued qualification.

al Process Control (SPC): An SPC or approved/statistical method
rogram shall be established and maintained.:Evidence of such co

be veriflfed by the qualifying activity as a prerequisite for qualification and

qualificd

Fungus
(see 3.3

tion.

Resistance Certification: Certification Method 508 of MIL-STD-8
3).

4.2 Classification of Inspection:

4.3

The exan

ination and testing of connectors shall be classified as follows:

a. Qualification inspection (see 4.4).

b. Qualit

Inspectio

y conformance inspection (see 4.5).

h Conditions:

Unless ot

ablished and
e shall be
ualification

s analysis
mpliance shall
retention of

10 is required

erwise specified herein _all inspections shall be performed in acc

prdance with

test condi

tions specified in the “General Requirements” of EIA 364.
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4.4 Qualification Inspection:

4.4.1

Qualification inspection shall be performed at a laboratory acceptable to the procuring
activity (see 6.3) on sample units produced with equipment and procedures normally used
in production. Qualification approval may be granted upon successful completion of the
inspections and tests of 4.4.3 of AS5990 conducted on samples of 4.4.1 of AS5990, such
approval to include classes, finishes, shell configurations, and insert arrangements other
than those actually tested providing that the capability to manufacture these parts is

demonstrated by providing exhibit samples. Qualification of Class H connectors also
qualifies Class-G-connectors—providing-Class-G-connectors-satisfactorily-pass salt spray

and Group 4 tests. Qualification of Class E also qualifies Class F, and Class A also
qualifies Class C.

Sample|Size: The following test samples, for each connector eclass manufactured by

normal production methods shall be provided. Tested and un4ested conngctors,

accessqries and materials may be required, at no cost tothe procuring adtivity, for

qualification verification by the responsible qualification<activity (see 6.3).

a. Foreach slash sheet and each class (except ashoted in 4.4) to qualify, two mating
stra|ght plugs and wall mounting receptaclesfrom each of the followinpg shell size
range (if applicable) shall be provided. The three shell size ranges arg small (C, 12
or 1B), medium (F, 18 or 19), large (J,:24 or 25). Each arrangement in|a given shell
size|shall be the densest terminus arfangement. Half the samples shall have pin
termini in the receptacle and sockéts in the plug. The balance of samples will have
socket termini in the receptaclecand pins in the plug. All samples shall|be provided
with|an appropriate strain relief backshell.

b. Onqg straight plug with-Spring fingers and counterpart receptacle of smgll, medium
and|large shell sizes with applicable EMI backshell. One wall mounting, mating
recgptacle with applicable conductive finish in a small, medium and lafge shell size,
less|inserts.

c. Ong mated pair of connectors, small, medium and large shell sizes.

d. Ong.mated pair of plug and receptacle connectors, shell size J, 24 or P5.

e. One mated pair of plug and receptacle connectors, small, medium and large shell
sizes.

Two bonded insert grommet assemblies and two bonded interfacial seal assemblies,

which have not been assembled into the connector, shell shall be tested. The
assemblies shall be medium shell size (F, 18 or 19). See ASTM E 595-84 for sample

size

for thermal vacuum testing.
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4.4.2 Preparation of Samples: Suitable lengths of fiber optic cable per Table 7 and Table 1
shall be terminated at each end to an appropriate fiber optic connector, which mates to
the fiber optic test set. These fiber optic connectors shall be terminated per the
manufactures recommended termination procedures. Perform initial insertion loss testing

per EIA

455-34 FOTP-34A.

a. Samples provided under 4.4.1a, 1c, 1d and 1e shall be terminated with fiber optic
cable having a smooth extruded outer jacket of waterproof construction. See Table 7
and Table 1 for examples of fiber optic cable that can be used. If possible, 2 cavities

of e

ach-sample provided-shall be tested with-no-fiber optictermini-an

with the

app

b. Sanpples provided under 4.4.1a, shall be terminated with fiber @ptic c
position capable of surviving any exposure to fluids specified in M
B64-10. Reference Table 7 and Table 1 for dimensional data.

com
EIA

ropriate size sealing plug.

TABLE 7 - Fiber Sizes/Insertion Koss$

ble having
thod 1016 of

Flber Type Fiber Size Insertion*Loss | Jacket Diamgter

MIIL- F-49291 (Micron) Maximum dB Simplex (a
M49291/3 50/125 multimode 1.00 .109/.065 in.
M49291/4 100/140 multimode 0.80 .109/.065 in.
M49291/6 62.5/125 multimode 1.00 .109/.065in|.
M49291/7 9/125 singlemode 1.00 .109/.065 in.

(a)[See Table 1.

4.4.3 Qualificption Tests:
a. Samples provided under 4.4.1a shall all go through Group 1 testing. Affter Group 1,

samples shall bédivided into two groups. One group shall be subjectg
roup 2 (Table 8) in the sequence indicated. The second group sh4
to the tests-of Group 3 (Table 8) in the sequence indicated.

in

b. Sanpples provided under 4.4.1b shall be subjected to the test Group 4

d to the tests
Il be subjected

Table 8, in

the sequence indicated.

c. Samples provided under 4.4.1c shall be subjected to the tests of Group 5, Table 8, in
the sequence indicated.

d. Samples provided under 4.4.1d shall be subjected to the tests of Group 6, Table 8, in
the sequence indicated.
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4.4.3 (Continued):

e. Samples provided under 4.4.1c shall be subjected to the tests of Group 7,Table 8, in
the sequence indicated.

f. Samples provided under 4.4.1f shall be subjected to the tests of Group 8, Table 8, in
the sequence indicated.

TABLE 8 - Qualification and Group C Periodic Tests

Requirement Test
Inspection Paragraph Paragraph
Group 1 (All classes and finishes, 4.4.1a samples)
Unless otherwise noted
Visual and|mechanical examination 3.1,833, 3.4, 3.5, 1.6.1
3.26,3.27
Insert retention 3:11 1.6.9
Termini retention 3.18 1.6.12
Coupling tgrque 3.8 1.6.5
Accessory|thread strength 3.13 1.6.13
Maintenange aging 3.6 1.6.3
Shell to shell conductivity 3.16 1.6.24
Excluding Class C
Optical insgrtion loss 3.34.1 .7.2
Post test ekamination 3.26, 3.27 1.6.28
Group 2 (All classes, 4.4.1a-samples)
Unless otherwise noted
Visual and|mechanical*€xamination 3.1, 3.3, 34, 3.5, 1.6.1
3.26, 3.27
Magnetic permeability 3.34 1.6.27
External bénding' moment 3.17 1.6.11
Durability 39 4.6.6
Vibration 3.14 4.6.14
High Impact Shock 3.15 4.6.15.1
Shell to shell conductivity 3.16 4.6.24
Excluding Class C
Post test examination 3.26, 3.27 4.6.28
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Requirement Test
Inspection Paragraph Paragraph

Group 3 (All classes and finishes, 4.4.1a samples)
Unless otherwise noted

Visual and mechanical examination 3.1,3.3,34,35, 4.6.1

3.26, 3.27
High temperature 3.25 4.6.23
Humidity 3.19 4.6.16
Temperature cycling 3.7 4.6.4
Altitude immersien 340 1.6.8
Durability 3.9 1.6.6
Terminus retention 3.18 1.6.12
Post test ekamination 3.26, 3.27 1.6.28

Group 4 ($hells with spring fingers, 4.4.1b samples)

Visual and|mechanical examination 3.1/ 3.3, 3.4, 3.5, 1.6.1

3.26, 3.27
Shell spring finger forces 3.20 1.6.17
Shell to shell conductivity 3.16 1.6.24
(except Clgss C)
Salt spray [dynamic test) 3.12 1.6.10.2
(Class A and B only)
EMI shield|ng (except Class C) 3.21 1.6.18
Post test ekamination 3.26, 3.27 1.6.28

Group 5 (Dielectric, 4.4.1¢c samples)

Visual and|mechanical examination 3.1, 3.3, 3.4, 3.5, 1.6.1

3.26, 3.27
Ozone exposure 3.22 1.6.19
Fluid immgrsion 3.23 1.6.20
Coupling tgrque 3.8 1.6.5
Post test ekamination 3.26, 3.27 1.6.28

Group 6 (Retention system, 4.4.1d samples)

Visual and mechanical examination 3.1,33,34,35 4.6.1

3.26, 3.27
Installing/removal tool abuse 3.24 4.6.22
High temperature exposure 3.25 4.6.23
Insert retention 3.1 4.6.9
Retention system fluid immersion 3.23.1 4.6.21
Termini retention 3.18 4.6.16
Post test examination 3.26, 3.27 4.6.28
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Requirement Test
Inspection Paragraph Paragraph
Group 7 (All classes, 4.4.1e samples)
Visual and mechanical inspection 3.1,33,34,35, 461
3.26, 3.27
Ice resistance 3.28 4.6.25
Dust (fine sand) connectors mated or 3.29 4.6.26
with dust covers installed
Impact (Class A, B and C) 3.33 4.6.32
Post test examination 3-26-3-2F 1.6.28
Group 8 (All classes, 4.4.1f samples)
Visual and|mechanical examination 3.1, 3.3, 3.403.5, 1.6.1
3.26, 3.27
Insert grompmet bonding 3.32 1.6.31
Thermal vacuum outgassing (Class F only) 3.30 1.6.29
Post test examination 3.26, 3.27 1.6.28
Group 9 (Class A, B, C and J)
Visual and|mechanical examination 3.1, 3.3, 3.4, 3.5, 1.6.1
3.26, 3.27
Hydrolytic stability 3.3.1 1.6.30
Fungus 3.3.3 1.1.5
Post test ekamination 3.26, 3.27 1.6.28
4.4.3.1 Failures: One or more failures shall be cause for refusal to grant qualifi¢ation.
444 Retention of Qualification: To retain qualification, the contractor shall verify in
coordination with the-qualifying activity the capabilities of manufacturing products that
meet the performance requirements of this specification. Refer to the qualifying activity
for the guidelines necessary to retain qualification to this particular specification. The
contractor.shall immediately notify the qualifying activity at any time that inspection data
indicat i ifi irements of this
specification.

4.5 Quality Conformance Inspection:

4.5.1 Inspection of Product for Delivery: Inspection of product for delivery shall consist of
Groups A and B inspections. The documentation requirements of the applicable military

or industry test procedures do not apply.

4.5.1.1 Group A Inspection: Group A inspection shall consist of the inspections specified in

Table 8.
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4.5.1.1.1

4511.2

4.5.1.2

Visual Examination (Group A Inspection): Each connector and accessory shall be
visually examined for completeness. Attention shall be given to those assemblies
that require a gasket to determine the condition of the gasket. Gaskets missing,
twisted, buckled, kinked or damaged in any way shall be cause for rejection. Each
connector shall be visually inspected for the presence of filler compound in the cavity
between cable termination end of the insert and shell.

Critical Examinations (Group A Inspection): The following dimensions and features
shown on the pertinent military or industry are considered critical.

a. Mating diameters (maximum on plugs, minimum on receptacles).
b. Key or keyway positions.

c. Registration of grommet and insert markings (hole patiern between the grommet
hnd the front face of the insert).

TABLE 9 - Group A Inspection’

Requirement Test
Inspection Paragraph Paragraph
Visual 3.1,3.3,34,3.5, 4.6.1
Inspection’ 3.26-and 3.27
Critical” 3.1 451.1.2
Examination

' 100% inspection.
2 The contractor may use in-process controls
for this nequirement.

Group B Inspectign:\*Group B inspection shall consist of the inspectiong specified in
Table|10 in the-aefder shown and shall be made on sample units which Have been
subje¢ted to.and passed the Group A inspection.
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TABLE 10 - Group B Inspection

Requirement Test Number of
Inspection Paragraph Paragraph Samples
Visual and Mechanical 3.1, 3.3, 3.4, 3.5, 461
Examination’ 3.26 and 3.27
Substitution 3.341 4.7.2
Loss (initial) As
Temperature Cycling 3.7 4.6.4 Specified
(Class A, Band )™ mTable 11
Shell Spring Finger 3.20 4.6.17
-orces (plug with spring
ingers only)"?
The contractor may use in-process controls for this requirement.
" Test five pieces. No failures permitted.
4.5.1.2.1 Sanpling Plan (Group B Inspection): Every 24 menths, a sample sizg shall be
randomly selected in accordance with Table 11«:lf one or more defects are found the
lot ghall be re-screened and defects removeddif one or more defects were found a
new sample in accordance with Table 11 shall be randomly selected. |f one or more
defgcts are found in the second sample the lot shall not be supplied tq this
spetification.
TABLE 14-- Sampling Plan
Lot.Size Sample Size
{\to 13 100%
14 to 150 13 units
151 to 280 20 units
281 to 500 29 units
501 to1,200 34 unit
1,201 to 3,200 42 units
451.2.2 Lot Definition (f-‘.rmlp B Inepnnﬁnn)' The production lot definition-is funther defined as
follows:

a. A production lot consists of all connectors covered under one specification or
standard, manufactured from the specified raw materials, processed under the
same specification and procedures, produced by the same type of equipment,
and submitted for inspection at one time. Each production lot of assembled
connectors shall be a group identified by a common manufacturing record
through all significant assembly operations.
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4.5.1.2.2

45123

4.5.2 Periodic
where t
requirer
inspecti

4521

4.5.21.1

(Continued):

b.

Traceability of connectors to specific physical/chemical test reports of incoming

raw material is not required.

Common manufacturing records and traceability shall begin with the start of

connector assembly.

Disposition of Sample Units: Sample units, which have passed all of Group B

INS

and

Groug
and 4
accon
thereg
periog

Twe
(att
perf]

a.

cetion—mavi bho dalivivearcd on-tho cantract ar niirchacn ArdAr f tha |
GO Ty ot oy CTrec GOt C—Comma T o purcriasC-oraC— it

the sample units are still within specified tolerances.
Inspection: Periodic inspection shall consist of Group C inspectig

hents (see 4.5.2.1.5), delivery of products which hayve‘passed Gro
pbns shall not be delayed pending the results of this\periodic inspe

C Inspection (Periodic Tests): Periodic tests:shall be performed
B month basis, beginning with the 12 month periodic test, which m
nplished within this period after notification-of qualification and alte
fter with the 24 month periodic test. Samples submitted to either ¢
ic tests shall have passed Groups.A)and B inspections.

nty-four Month Periodic Test; “The following tests shall be perform
he discretion of the qualifying agency an alternate test sequence 1
brmed).
Dn two mating copnectors with the highest density arrangement, g

5hell size in regular’production during that period. Humidity in accq
1.6.16.

Dn one wating pair of connectors of any representative shell size

oading in accordance with 4.6.23 except that the time period shall

ot is accepted

bn. Except

ne results of this inspection show non-compliance with the’applicaple

ups A and B
Ction.

bn a 24 month
ust be

rnating

f these

ed as follows

hay be

f the largest
rdance with

r each termini

(o}
bize qualified and arrangement. High temperature exposure with tlrminus

be 250 hours.

c. On two mating connectors of any representative size and arrangement, one pair
being subjected to each of the specific fluids. Fluid immersion in accordance with

4.6.20, except that the fluids shall be:
1. MIL-DTL-5624, JP-5

2. Hydraulic fluid (M2-V Chevron Oil or equivalent)

On one receptacle shell and plug barrel (with coupling nut) of any small and large
shell size of each finish style qualified, conduct the salt spray test of 4.6.10.
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45212

45213

45214

45215

Forty-eight Month Periodic Tests: Every 48 months, mating connector sample units
shall be selected and tested in accordance with the following (at the discretion of the
qualifying agency an alternate test sequence may be performed).

a. For each series qualified, two mating plugs and receptacles from each shell size
range shall be provided. The three shell size ranges are small (size C, 12 or 13),
medium (size F, 18 or 19), and large (size J, 24 or 25). One mating pair from
each shell size range shall be fully cabled with the applicable fiber optic cable,
listed in Table 10 and Appendix B, and subjected to the applicable tests of Table

1+-Group-+—The remaining-samples-shall-be-fully cabled-with-the-applicable fiber

bptic cable listed in Table 10 and Appendix B and be subjected.tothe applicable

fests of Table 1, Group 2.

b. Dne receptacle shell and plug barrel (with coupling nut).ofany small and large
Ehell size of each finish style qualified, conduct the saltspray test pf 4.6.10.

Failres: If one or more sample units fail to pass Gfeup C inspection, [the sample
shall be considered to have failed

Disposition of Sample Units: Sample units,which have been subjected to Group C
inspection shall not be delivered on the contract or purchase order.

Nonicompliance: If a sample fails to.pass Group C inspection, the maqufacturer shall
takg corrective action on the matetrials or processes or both, as warrapted, and on all
unit$ of product which are to be_¢orrected and which were manufactured with
essentially the same materials*and processes, and which are considefed subject to
the same failure. Acceptarice and shipment of the product shall discontinue until
corrective action acceptable to the qualifying activity has been taken. After the
corrgctive action has been taken, Group C inspection shall be repeated on the
add|tional sampletunits (all inspections, or the inspection which the original sample
failed, at the option of the qualifying activity). Groups A and B inspectipns may be
reingtituted,.however, final acceptance shall be withheld until the Groyp C
reingpection has shown that the corrective action was successful. In the event of
faildre after reinspection, information concerning the failure shall be furnished to the
coghizant inspection activity and the qualifying activity.

4.5.3 Failures of Groups A, B or C: Lots which fail Groups A, B, or C and are not resubmitted
for testing or failed resubmission shall not be shipped and the marking shall be removed
within 30 days.

4.6 Methods of Inspection:

4.6.1 Visual and Mechanical Examination: Reference EIA 455-13A,. Visual and mechanical
inspection of fiber optic components, devices and assemblies.
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4.6.2 Connectors: The connectors, accessories and piece parts shall be visually and
mechanically examined to ensure the conformance with the specification and the
applicable standards (see 3.1, 3.3, 3.4, 3.5, 3.26, 3.27). The contractor may use in
process controls to satisfy these requirements.

4.6.3

46.4

4.6.5

Maintenance Aging (see 3.6): Connectors shall be tested in accordance with EIA 364-
24. The following detail shall apply; Installation/removal tool shall be in accordance with
MIL-1-81969/8 and MIL-I-81969/14. A minimum of 20%, but not less than three termini of
each connector shall be tested. 50% of the mamtenance aging shaII be performed with

MIL-I-818 lubricant used
during this test.
Temperature Cycling (see 3.7): Mated connectors shall be subjected to the temperature

cycling

maximum duration. The temperature of step 1 shall be -65 °C(*0 -5 °C, ar
temperature of step 3 shall be 175 °C for Class A, C, D, J-ahd K, and 200
The following procedure is recommended. All<channels to a maximum of 12 will

classes
have re

a. Samples will be placed inside an environmental chamber with the end

thro

b. Sanpples will be subjected to the above temperature profile.

c. Am

cha
tem

d. Afte
cha

e. Connecters.will meet the substitution loss requirements of 3.34.1 and

opti

Couplin

bf EIA 364-32, test condition A, except that steps 2 and.4¢shall be

ference power measurements in dBm recorded-at room temperaty

Ligh the chamber porthole.

perature extreme soak time.

I conditioningjthe optical power in dBm shall be recorded for a ma
nels of the connector.

cal transmittance requirements of 3.34.4 both during and after the

2 minutes

d the

°C for all other
re.

5 exiting

paximum of 12 termini shall be monitored during the test. Optical power
megsurements in dBm on a(maximum of 12 channels of the connecto
mber temperature shall be recorded within the last 4 minutes of eqch

and the

ximum of 12

the change in
test.

g Torque (see 3.8): For qualification testing, mating halves shall be coupled and
un-coupled. The axial mating force and the torque which must be applied to facilitate full
coupling and un-coupling shall be measured and recorded.
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4.6.6 Durability (see 3.9): The cabled, assembled plugs and receptacles shall be mated and
un-mated 250 cycles for classes with spring fingers and 1500 cycles for Classes A, B
and J. Termini may be changed after 500 cycles when PC termini are used. 500 cycles
for all other connectors at a rate of 300 cycles per hour maximum. The mating and un-
mating shall be accomplished so that the plug and receptacle are completely separated
during each cycle. The substitution loss requirement of 3.34.1, and the change in optical
transmittance requirements of 3.34.4, shall be measured every 100 mating cycles,
during and after the test. Cleaning of the termini is permitted during and after completion

of the test in order to meet the requirements of 3.34.1 and 3.34.4. Reference EIA 455-
21A, Mqﬁng Du n'nhilih/ of Fiber ﬂpﬁr‘ Devices

46.7

4.6.8

4.6.9

Durabili

and ren

breakin
channe

ove the front removable insert a total of 10 times. There shall be
j of inserts or other damage detrimental to the operation ‘of the co
s, to a maximum of 12, will have reference power measurements

recordefd at room temperature per 3.34.1, if not completed-after the last te

testing,

repeat substitution loss testing per 3.34.1. The €onhectors will me

substitution loss requirements of 3.34.1 and the change in optical transmi
requirermments of 3.34.4.

Altitude
364-03.

a.
atm

the

Insert
364-35

At th

Immersion (see 3.10): Mated connectors shall be tested in accord
The following details shall apply:

All dable ends shall be located within the chamber and exposed to the

bsphere, but not submerged or sealed.

e end of the third cycle, while the connectors are still submerged
return loss at ambiéent temperature shall be measured as specified

etention (see3.11): Unmated connectors shall be tested in accor
ith the following details and exceptions:

a. Forge tobe.applied: 10 £ 5 pounds per square inch with a 25 pound n

b. Conhnéectors may be terminated

y of Front Removable Inserts (If Applicable): Using the appropria’te tool, install

o chipping or
hnector. All

n dBm

st. After

et the

tance

ance with EIA
chamber
n the solution,
in4.7.2.

jance with EIA

inimum force.
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4.6.10 Salt Spray (Corrosion) (see 3.12):

4.6.10.1 Standard Test (Classes E, F and G): Unmated connectors shall be tested in
accordance with EIA 364-26 and evaluate in accordance with AIR4789. The following
details and exceptions shall apply:

a.

b.

C.

Test condition letter B.

The samples shall not be mounted, but shall be suspended from the top of the

c

ambar noina wwavad hianna ctrina Alaco rAAc Ar Alaco ~AnrA
TTTIOCT OO T VWWOAT T OWITTO T Ot Ty, giooo ToUo U 9oy CoTas

Wjre ends must be protected to prevent salt migration.

The fallowing procedure is recommended:

a.

Al
re

| channels to a maximum of 12, will have reference\power measur
corded at room temperature if not already completed after the last

Samples will then be un-mated and subjected to the salt spray abov

After the test, the connector and terminiishall be cleaned. Cleaning

a
te

b minute water rinse for all connect@r parts and isopropy! alcohol g
rminus Ferrules using appropriate cleaning swab.

Samples will be mated and.optical power (dBm) will be recorded for
channels.

A

hardware will be checked for pits, cracks, scratches, delamination a

re
lo
3.

moval of finish due to test environment. Connectors will meet the
5s requirements of 3.34.1 and change in optical transmittance req
34 .4.

ements in dBm
test.

©

thall consist of
leaning of

each of the

post test visual inspection of the connector and termini will be performed. All

nd removal
bubstitution
lirements of
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4.6.10.2 Dynamic Test (Classes A, B, D, H, J and K): The terminated, assembled plugs and
receptacles shall be mated and un-mated 50 cycles at a rate of 300 cycles per hour
maximum. The mating and un-mating shall be accomplished so that the plug and
receptacle are completely separated during each cycle. The connectors shall than be
subjected to the salt spray test in accordance with method 1001 of MIL-STD-1344.
The following details and exceptions apply:

a.

The connectors (Class D, H and K) shall be tested for 452 hours mated followed by
48 hours un-mated. For initial qualification, the connectors (Classes A, B and J),

S

all be-subjected to 50 cycles durability followed by 1952 hours-sal

spray mated,

th
in
fo

TH
ch

W,

bn 48 hours salt spray un-mated followed by 1450 cycles durability
lowed by 48 hours un-mated.

e connectors shall not be mounted, but shall be suspénded from
amber using waxed twine, string, glass rods or glass cord.

re ends must be protected to prevent salt migration. After the salt

eXposure, the remaining number of durability cycles specified in 4.6

cd
te

The fdq

a.

Al
re

mpleted. Cleaning of the termini is permitted before continuing th
sting of 4.6.6.

llowing procedure is recommended for initial qualification:

| channels to a maximum of 12, will have reference power measur
corded at room temperature if not already completed after the last

Samples will be mated-and un-mated 50 cycles at a rate of 300 cycl

m

Cl
dg
Cl

)

BXimum.

eaning of theferrule interface shall be allowed after 50 cycles, to
bris that'\may form on the interface of the ferrule during mate/un-
eaning shall be limited to an isopropyl alcohol moistened cotton s

. For periodic

spection, the connectors (Class A, B and J) shall be tested 452-hours mated

he top of the

spray
6 shall be
e durability

ements in dBm
test.

2s per hour
move any

ate testing.
vab.

ectors will

méet the substitution loss requirements of 3.34.1 and the change in optical
transmittance requirements of 3.34.4.

The mated samples will be subjected to the 1952 hour salt spray test.

After the test, the connectors shall be cleaned. Cleaning shall consist of a 5 minute
water rinse for all connector parts.
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4.6.10.2 (Continued):

g. Optical power (dBm) will be recorded for each of the channels. Connectors will
meet the substitution loss requirements of 3.34.1 and the change in optical
transmittance requirements of 3.34 4.

h. Samples will be mated and un-mated and subjected to the 48 hour salt spray test.
i. After the test the conneotor and termini shall be cleaned. Cleanlng shall consist of

jng with

each of the
3.34.1 and

ycles per hour
State every
any testing to
irlg mate/un-

d the ch.ange

The following procedure is recommended for periodic inspection:

a. Al channels to a maximum of 12 will have reference power measurgments in dBm
recorded at room temperature, if not already completed after the last test.

b. The mated samples will be subjected to the 452 hour salt spray test

c. After the test'the connector will be cleaned. Cleaning shall consist of a 5 minute
water rihse for all connector parts.

d. Optical power (dBm) will be recorded for each of the channelsConmectors will

meet the substitution loss requirements of 3.34.1 and the change in optical
transmittance requirements of 3.34.4.

e. Samples will be un-mated and subjected to 48 hour salt spray test.

f. After the test, the connector and termini shall be cleaned. Cleaning shall consist of
a 5 minute water rinse for all connector parts and cotton swab and isopropyl
alcohol cleaning on ferule interface.
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