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1. SCOPE

1.1 Scope

This specification covers the performance requirements for a plug and receptacle. The connector inserts may contain
multiple termini or multiple termini and electrical contacts. The connectors use removable termini, or removable termini
and electrical contacts, and are capable of operating within a temperature range of -65 to +200 °C (see 1.2.1.1). These
connectors are supplied under AS9100 reliability assurance program.

1.2 Description

All series include removable termini or removable termini and removable electrical contacts. All series are designed to

ensure proper orienta

ion_of the mnfing halves prinr ta mn’ring All_connectors include EMI

shielding capability, with

conductive finishes, w
have the termini/conta
with termini as specifi
dimensions specified
specification are orient

hich provide electrical continuity between mated shells prior to terminus/|
ts so located as to be protected from handling damage. Connectors-spec
ed in MIL-PRF-29504 or as listed in the individual slash sheetyand s
in the individual slash sheet. The test procedures and performan
ed toward circular connector designs. Appropriate test procedures and p

for other shell configurations shall be addressed in the individual detail sheet requifements.

1.21  Design Consid

Connectors are capal
environmental conditio

erations

le of satisfactory performance during and after,)as applicable, when s
Ns:

contact engagement and
fied are designed for use
hall meet the clip-to-clip
ce requirements of this
erformance requirements

bjected to the following
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1.2.1.1  Temperature

Connectors are class dependent: -65 to +150 °C, +175 °C, or +200 °C (see 1.3.1c).
1.2.1.2  Vibration

See 3.18

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 r*yrling and simulated accessory load

1.2.1.3  Altitude
Altitudes from sea level fo 100 000 feet (8 torr) (see 3.11).
1.2.1.4  Shock
In accordance with EIA-364-27 (see 3.19).
1.2.1.5 Humidity
Humid conditions up to 8% relative humidity including condensation: (see 3.26).
1.2.1.6  Corrosion
Exposure to salt-laden gtmosphere (see 3.15).
1.2.1.7  Thermal Shogk
Temperature cycling (sge 3.7).
1.2.1.8 Immersion

Immersion in jet fuel, Ipbrication-oily liquid coolant, hydraulic fluid, gasoline, cleaning compound, defrosting fluid, and
solvents (see 3.30).

1.2.1.9  EMI Shielding

EMI shielding effectiveness: 100 MHz to 10 GHz (see 3.28).
1.3 Classification
1.3.1  Connectors

Connectors specified are designed for use with termini as specified in MIL-PRF-29504 or in the individual slash sheet and
shall meet the clip-to-clip dimensions specified on the individual slash sheet.
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Connectors fabricated to this specification are classified as follows:

a.

Series:

Series 1 - AS5590/1, Connector, Fiber Optic, Circular, Environment Resistant, Removable Termini/Contacts Triple

Start, Self-locking T

hreaded Coupling

Series 2 - AS5590/2, Connector, Fiber Optic, Circular, Environment Resistant, Removable Flush Termini with Guide
Pins, Triple Start, Self-locking Threaded Coupling

Types:

00 - Receptacle, sq

jare flangp wall mounting front and rear

01 - Receptacle, in-
02 - Receptacle, sq
04 - Receptacle, jan
06 - Plug, straight, 4

08 - Plug, straight, 4

ine

Lare flange, box mounting

n nut

hell-to-shell bottoming with ground fingers for additional’shielding

hell-to-shell bottoming

09 - Plug, straight, lanyard release

Classes and tempel

A - Olive drab cadm

ature ranges:

um plate, conductive, composite material, -65 to +175 °C

B - Electroless nickel plate, conductive, compasite material, -65 to +200 °C

D - Olive drab cadmn

ium plate, conductive;-aluminum alloy, -65 to +175 °C

E - Electroless nickgl plate, conductive; aluminum alloy, -65 to +200 °C

F - Electroless nicks

| plate, space grade, conductive, aluminum alloy, -65 to +200 °C

G - Electrodeposited nicKel,,conductive, corrosion resistant steel, -65 to +200 °C

H - Passivated, con

J - Olive drab zinc n

Hy st ~arenc
oGtV e

ickel 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

L - Nickel fluorocarbon polymer, conductive, composite material, -65 to +175 °C

M - Nickel fluorocarbon polymer, conductive, aluminum alloy, -65 to +175 °C

N - Pure dense electrodeposited aluminum, conductive, composite material, -65 to +175 °C

P - Pure dense electrodeposited aluminum, conductive, aluminum alloy, -65 to +175 °C

Z - Zinc nickel, black, conductive, aluminum alloy, -65 to +175 °C
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2. REFERENCES
2.1 Applicable Documents

The following documents may or may not be applicable to all slash sheets and the body of this document. The following
publications form a part of this document to the extent specified herein. The latest issue of SAE publications shall apply.
The applicable issue of the other publications shall be the issue in effect on the date of the purchase order. In the event of
conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1.1  SAE International Publications

Available from SAE Intlernational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, . Jel: 877-606-7323 (inside
USA and Canada) or 724-776-4970 (outside USA), www.sae.org.

AS3582 Padking, Preformed - O-Ring Seal, AMS3304
AIR4567 Composite Electrical Connectors
AIR4789 Aerpspace Information Report on Evaluating Corrasion’ Testing of Elegtrical Connectors and

Acgessories for the Purpose of Qualification

AS9100 Quality Management Systems - Requirements for/Aviation, Space and Defenge Organizations
AS39029 Contacts, Electrical Connector, General Spegification For

AS85049 Connector Accessories, Electrical, General Specification For

AS85049/138 Connector Accessories, Electrical; €ap, Dust, Plastic, Category 9

AMS-QQ-P-416 Plafing, Cadmium (Electrodeposited)
AMS-QQ-N-290 Nickel Plating (Electrodeposited)
2.1.2 U.S. Governmept Publications

Available from DLA Dogument.Services, Building 4/D, 700 Robbins Avenue, Philadelphia, PA 19{111-5094, Tel: 215-697-
6396, http://quicksearch|.dla.mitl/.

MIL-DTL-17 Cables; Radio Frequency Flexible and Semi-rigid, General Specification For

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

MIL-S-7742 Screw Threads, Standard, Optimum Selected Series, General Specification For
MIL-PRF-29504 Termini, Fiber Optic Connectors

MIL-DTL-38999 Connectors, Electrical, Circular

MIL-A-46146 Adhesive Sealants, Silicone, RTV, Non-Corrosive (for use with sensitive equipment)
MIL-DTL-55330 Connectors, Preparation for Delivery of

MIL-I-81969 Installation and Removal Tools, Connector, Electrical, General Specification For

MIL-DTL-83723 Connector, Electrical, Circular
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MIL-DTL-83488

MIL-PRF-49291

MIL-PRF-85045

MIL-STD-202

MIL-STD-810

MIL-STD-889

MIL-STD-1285

Coating, Aluminum, High Purity

Fiber, Optical

Cables, Fiber Optic, (Metric), General Specification For

Test Methods for Electronic and Electrical Component Parts
Environmental Engineering Considerations and Laboratory Tests
Dissimilar Metals

Marking of Electrical and Electronic Parts

MIL-STD-1373 Scr
MIL-STD-1560
MS27488 Plu
NASA Reference Public
21.21 Federal Stang

Available from DLA Doq
6396, http://quicksearch

bw Thread, Modified, 60 Degree, Stub, Double

Insgrt Arrangement, MIL-DTL-38999

y, End Seal, Electrical Connector
ation 1124 Outgassing Data for Selecting Spacecraft Materials
ards

ument Services, Building 4/D, 700 Robbins Avenue, Philadelphia, PA 19
.dla.mil/.

FED-STD-H28 Scr

2.1.3 Non-Governme
The following documen
issues of the documen
Unless otherwise specifi
solicitation (see 6.2).

2.1.3.1

Available from Electroni
678-393-9990, www.€eci

bw Thread Standards for Federal Services
nt Publications
ts form a part of this document to the extent specified herein. Unless

, which are DoD adopted, are those listed in the issue of the DODISS
ed, the issues of documents not listed in the DODISS are the issues of th

ECIA Publications

c Components Industry Association, 1111 Alderman Drive, Suite 400, Alg
honling.org.

111-5094, Tel: 215-697-

btherwise specified, the
cited in the solicitation.
e documents cited in the

haretta, GA 30005, Tel:

EIA RS-359 Sta

hdard Colors for Color ldentification and Pnding (ANQI C-831 107'2)

EIA364

EIA 364-03
EIA 364-10 Flui
EIA 364-14
EIA 364-24 Mai

EIA 364-26

Connector Test Method Standards

Altitude Immersion Test Procedure for Electrical Connectors

d Immersion Test Procedure for Electrical Connectors

Ozone Exposure Test Procedure for Electrical Connectors

ntenance Aging Test Procedure for Electrical Connectors

Salt Spray Test Procedure for Electrical Connectors, Contacts and Sockets
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EIA 364-27 Mechanical Shock (Specified Pulse) Test Procedure for Electrical Connectors

EIA 364-28 Vibration Test Procedure for Electrical Connectors and Sockets

EIA 364-29 Contact Retention Test Procedure for Electrical Connectors

EIA 364-31 Humidity Test Procedure for Electrical Connectors and Sockets

EIA 364-32 Thermal Shock (Temperature Cycling) Test Procedure for Electrical Connectors and Sockets
EIA 364-35 Insert Retention Test Procedure for Electrical Connectors

EIA 364-42 Impact Test Pracedure for Electrical Connectors

EIA 364-54 Magnetic Permeability Test Procedure for Electrical Connectors, Contacts-andl Sockets

EIA 364-66 EM]| Shielding Effectiveness Test Procedure for Electrical Connectors

EIA 364-83 Shgqll-to-Shell and Shell-to-Bulkhead Resistance Test Procedure for Electrical| Connectors

TIA/EIA 455-13 Vistlial and Mechanical Inspection of Fiber, Cable, Connecters and/or Other F|ber Optic Devices
TIA/EIA 455-20 Measurement of Change in Optical Transmittance
TIA/EIA 455-21 Matiing Durability of Fiber Optic Interconnecting.Pevices
TIA/EIA 455-32 Fibgr Optic Circuit Discontinuities

TIA/EIA 455-34 Intgrconnection Device Insertion Loss-Test

TIAEIA 455-42 Optical Crosstalk in Fiber Optic Components

TIA/EIA 455-43 Output Near-Field Radiation Pattern Measurement of Optical Waveguide Fibgrs
TIA/EIA 455-47 Output Far Field Radiation Pattern Measurement

TIA/EIA 455-107 Return Lossfor\Fiber Optic Components

TIA/EIA 455-171  Attgnuatiefy by Substitution Measurement for Short-Length Multi-Mode Graded-Index and Single-
Mo<|ie Optical Fiber Cable Assemblies

2.1.3.2 1SO Publications

Available from American National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-
4900, www.ansi.org.

AFNOR NF ISO 68-1  ISO General Purpose Screw Threads, Basic Profile, Part 1: Metric Screw Threads.
AFNOR NF ISO 261 ISO General Purpose Metric Screw Threads, General Plan.

AFNOR NF ISO 262  ISO General Purpose Metric Screw Threads, Selected Sizes for Screws, Bolts and Nuts.
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AFNOR NF ISO 965  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 and Nut threads 1.6 to 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

2.1.3.3 ASTM Publications

Available from ASTM IWJMBMMMMMMKH, PA 19428-2959, Tel:
610-832-9585, www.astm.org.

ASTM B733-90 Stapdard Specification for Autocatalytic (Electroless) Nickel-Phosphorus Coatings on Metal
ASTM B841-94 Ele¢trodeposited Coatings of Zinc Nickel Alloy Deposits
ASTM D570-81 Plastic, Water Absorption

ASTM E595-84 Maferials for Outgassing in a Vacuum Environment,” Total Mass Loss |and Collected Volatile
Corndensable, Standard Test Method for

2.1.3.4  ANSI Publicafions

Available from Americah National Standards Institute, 25 West 43rd Street, New York, NY 10036-8002, Tel: 212-642-
4900, www.ansi.org.

ANSI Y14.5 Dimensjoning and Tolerancing
3. REQUIREMENTS
3.1 Slash Sheet Fornl/Specification Sheets
The individual item requirements shallbe 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.

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.

3.2.1  Reliability

The contractors reliability program for assembled connectors and assembly procedures shall meet the requirements of
AS9100 (see 4.1.3) with the exception that the failure reporting period shall be 12 months in lieu of 6 months.

3.3 Materials
3.3.1 Metals

Metals shall be of a corrosion resistant type or shall be plated or treated to resist corrosion.
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3.3.1.1  Dissimilar Metals and Compatible Couples

When dissimilar metals are used in intimate contact with each other, protection against galvanic corrosion shall be
provided. The use of dissimilar metals in termini, which tend toward active galvanic corrosion (particularly brass, copper
or steel used in contact with aluminum or aluminum alloy) is not acceptable. However, metal plating or dissimilar base
metals to provide similar or suitable abutting surfaces is permitted. The use of dissimilar metals separated by a suitable
insulating material is also permitted. Dissimilar metals and compatible couples are defined in requirement 16 of
MIL-STD-889.

3.3.2 Components

Materials for specific components of the connector shall be as follows:

3.3.2.1 Class A, B, J,|L, and N (Composite Connectors)
a. Shell, coupling, and jam nut - Corrosion resistant, high performance resins with or without filler materials. The resins
must be defined by specifications listed in the DODISS, published by professional materjals associations, or as
described in AIR4587.

b. Insert - Reinforced ¢poxy resin or other suitable rigid material.

o

Spring fingers - Hegt treated beryllium copper or corrosion resistant steel. Spring fingers are ot required for unplated
composite connectqrs.

d. Filler compound - R[T'V silicone in accordance with MIL-A-46146;.0r equivalent.
e. Gasket, grommet and interfacial seal - Silicone or fluorosilicone elastomer.
3.3.2.2 Class D, E, F|and K (Aluminum Connectors)

a. Shell - Impact extrufled or machined aluminunialioy.

b. Coupling and jam nyit - Machined aluminum-alloy.

c. Insert - Reinforced ¢poxy resin or other suitable rigid material.

d. Spring fingers - Hegt treated beryllium copper or corrosion resistant steel.

e. Filler compound - RJTV silicone in accordance with MIL-A-46146 or equivalent.

f. Gaskets, grommet anddnterfacial seals - Silicone or fluorosilicone elastomer
3.3.2.3 Class G and H Environment Resisting (Stainless Steel Connectors)

a. Shell - Corrosion resistant steel

b. Coupling, jam nut - Corrosion resistant steel

c. Insert - Reinforced epoxy resin or other suitable rigid dielectric material.

d. Spring fingers - Heat treated beryllium copper or corrosion resistant steel.

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

f. Gasket, grommet and interfacial seal - Silicone or fluorosilicone elastomer.
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3.3.3

Fungus Resistance (All Classes)

Materials used in the construction of these connectors shall be fungus inert (see 4.1.4).

3.3.4 Magnetic Permeability

The relative permeability of the terminated, assembled and fully mated connector assembly shall be less than 2.0 y when
measured in accordance with 4.6.33.

3.4 Design and Construction

Connectors and accessories shall be designed and constructed to withstand normal handling incident to installation and

maintenance in service

Connectaor intermateability control dimensions shall be as specified on

individual slash sheets.

Connector accessory in
dimensions are showr
ANSI Y14.5M.

3.4.1 Fiber Optic Ter
Terminus shall be remo
3.4.11
Connectors are supplieq
3.4.1.2 Removable F

Removable termini may
detail specification shee

terface dimensions shall be as specified on individual slash sheets. Ree
on individual slash sheets. Dimensioning and tolerancing shalb &

nini

able as specified.

Indirect Shipment of Fiber Optic Termini

less termini.
ber Optic Termini

be used with all environment resisting classes of connectors. Termini
ts of MIL-PRF-29504, or as defined’in the slash sheets.

Fiber Optic Termini Arrangement

ngements shall be in-accordance with connector slash sheets. AS5590
19-30, 21-39, 25-4,)25-20, 25-24, 25-43, 25-46, and 25-90 are intend

electrical confacts and fiber gptic’termini.

3413

3.4.1.4 Terminus arrg
17-99, 19-28

3415

Fiber Optic Termini Insertion/Removal Tools

For proper terminus ins

3.4.2

r

Electrical Contalcts

ion‘and removal tools, reference MIL-PRF-29504 or appropriate terminy

bmmended panel cutout
e in accordance with

shall be qualified to the

1 inserts; 15-15, 15-97,
bd for a combination of

s slash sheet.

3.4.2.1

Indirect Shipment of Contacts

Connectors may be specified without electrical contacts.

3.4.2.2

Crimp Removable Contacts

Crimp removable contacts may be used with all environment resisting classes of connectors. Crimp contacts shall be
qualified products in accordance with AS39029 (see 6.2). The quantity of crimp contacts to be supplied with each
connector unit package shall consist of a full complement of contacts plus one spare contact for each size used in the
arrangement utilizing 26 contacts or less. For arrangements utilizing more than 26 contacts, two spare contacts of each
size used in the arrangement shall be supplied. Spare coax and twinax contacts are not required.
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3.4.2.21

1.

3.4.2.2.2

Contact Styles

Contact designators for connectors using standard contact arrangements as specified in MIL-STD-1560 are as

follows:

P - Pin - 500-cycle contact

S - Socket - 500-cycle contact

H - Pin - 1500-cycle

contact

J - Socket - 1500-cycle contact

C - Pin - Feedthroug
D - Socket - Feedth
R - Pin - Rhodium p
M - Socket - Rhodiu
G - Pin - Heavy gold
U - Socket - Heavy
The P, S, H, J, X, Z
complement of the
connector Part or Id

qualified AS39029 s

Contact designator
specification contac

A - Pin contact inse

B - Socket contact i

m plating

jold plating

h
ough

ating

plating

, C, DR, M, G, and U designators are used to indicate that connectors w
applicable standard contacts as spegcified in MIL-STD-1560. These des
entifying Number (PIN) and shall be marked on the connectors. Contacts
upplier.

5 for connectors supplied without contacts that are for use with sep

Il be supplied with a full
ignators are part of the
shall be obtained from a

brately sourced military

s or non-standard contact complements as specified in MIL-STD-1560 ar¢ as follows:

t

hsert

The A and B desig

specified in MIL-STP-1560 (example: shielded, coaxial thermocouple, fiber optic). The A ang

of the connector PI

ators are used to indicate that the connectors will be used with other th

and shall be marked on the connectors.

hn standard contacts as
B designators are part

When A and B designators are used, standard contacts shall not be supplied with the connectors. The contacts that
will be used with the connectors must be specified separately (see 3.4.2.1, 3.36, and 6.1). Note: If contacts other than
standard power contacts are used, then the connectors may not meet the requirements stated herein.

Contact Arrangement

Contact arrangements shall be in accordance with MIL-STD-1560 or the individual slash sheet. The engaging end of the
pin contact in assembled connectors shall be located within 0.024 inch (0.61 mm) of true position and the engaging end of
socket contacts in assembled connectors shall be located within 0.015 inch (0.38 mm) of true position. Test voltages for
service ratings shall be as specified in Table 1.
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TABLE 1 - TEST VOLTAGES, AC rms, 60 Hz

Service Rating M Service Rating N Service Rating | Service Rating Il

Altitude

Mated Unmated Mated Unmated Mated Unmated Mated Unmated
Sealevel | 1300 1300 1000 1000 1800 1800 2300 2300
5?9%(30 800 550 600 400 1000 600 1000 800
7?9%?‘) 800 350 600 260 1000 400 1000 500
10&;"0 800 200 600 200 1000 200 1000 200
3.4.2.2.3 Installing arjd Removal Tools

For connectors with e
assemble and disassen
contact size shall be

installation and removal

3.4.3 Insert Design

3.4.3.1  Environment
The entire fiber cable ¢
one integral part, desig
cable and to be non-r
essentially one integral
captivates the terminug
individual termini into th
in the rigid insert and
Inserts shall be secured
face in accordance wi
requirements in the dets

3.4.4 Sealing
3.44.1 Fiber Cable S

Environment resisting g

ectrical contacts, both MIL-1-81969/8 and MIL-1-81969/14 tools_shall
hble the pin and socket contacts into their connector inserts. One MIL-I
enclosed in the unit package. For indirect shipments, connectors ma
tools (see 6.2).

Resisting Classes

ealing or cable supporting member of the*environment resisting assemb
hed to provide suitable sealing and support (except box mounted conn
emovable. The insert may be one piece or no more than two pieces
biece, or the insert may be of two-piece design where the front half of the
alignment sleeve. The design ‘shall be such as to permit the remo
eir connector inserts with installation/removal tools. The termini locking d
shall so retain the termings;as to meet the termini retention requireme
to prevent rotation. All pin termini inserts shall have a resilient interface
h the applicable standards. Socket entry holes and pin “donut” ring
il specification sheets.

ealing (Execept Box Mount Connectors)

fiber cable of outer diameter within the applicable range as shown In Table 2 Connectors shall

specified when:
a.

b. Any combination of

ssemblies shall be designed to meet the environmental requirements of

fiber optic cable diameters within the extremes of (a) above are used.

TABLE 2 - OUTER DIAMETER OF FIBER CABLE

Finished Fiber Cable Outside Diameter
Terminus Minimum Maximum
Size Inches mm Inches mm
16 0.065 1.65 0.109 277

be utilized to properly
81969/14 tool for each
y be specified without

lies shall be essentially

pctors) around the fiber

bonded so as to form
insert is removable and
al and replacement of
bvice shall be contained
hts of this specification.
seal bonded to the front
s shall conform to the

this specification using
meet the requirements

A full complement of fiber optic cable of the applicable minimum or maximum diameter is installed.
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3.4.4.2 Electrical Cab

le Sealing

Not applicable to box mount connectors. Environment resisting assemblies shall be designed to meet the environmental

requirements of this specification using wire of outer diameter within the applicable range as shown in Table 3.

TABLE 3 - WIRE SIZES AND DIAMETERS

Finished Wire Outside
Dimensions

Contact Minimum Maximum
Size Wire Size (AWG) Inches mm Inches mm
22D 28 26 24 22 0030 0.76 0.054 1.37
22M 1/ 28, 26, 24 0.030 0.76 0.050 1.27
22 1/ 26, 24, 22 0.034 0.86 0.060 152
20 24,22, 20 0.040 1.02 0.083 2.1
16 20, 18, 16 0.065 1.65 0.109 2.77
12 14, 12 0.097 2.46 0.442 3.61
10 10 0.135 3.42 0.162 4.12
8 coax M17/95-RG180 2/ 0.135 3:43 0.155 3.94
8 twinax M17/176-00002 3/ | 0.124 315 0.134 3.40

1/ Inactive for new design.

2/ MIL-DTL-17.

3/ The applicable insert arrangements are 19-18,21-75, 9-1, 17-2, 25-7, 25-8, 25-20,
25-46, and 25-90.

NOTE: Connectors shall meet the requireménts specified when:

a. A full complement of wire of the‘d@pplicable minimum or maximum insulation diameter
is installed.
b. Any combination of wire diameters within the extremes of (a), above are used.

3.4.4.3 Environment Resisting Classes
The entire insert and wife sealing or-wiré supporting member of the environment resisting assemblies shall be essentially
one integral part, configlred to previde suitable sealing and support (except box mount connectots) around the wires and
to be non-removable. The rigid_dielectric shall be one molded piece or no more than two pieces bonded so as to form
essentially one integral|piecés Fhe configuration shall be such as to permit the removal and rg@placement of individual
contacts into their conpeetorinserts with AS81969 installation/removal tools per the detail specification sheet. The
contact locking device khall be contained in the rigid dielectric insert and shall so retain the gontacts as to meet the
contact retention requirements of this specification. Inserts shall be secured to prevent rotation.

3.4.4.4 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 accept sealing plugs in accordance with MS27488 in lieu of cable where un-terminated
termini/contacts are employed.

3.4.45 Mating Seal

Unless otherwise specified in the slash sheet (see 3.1), plugs and receptacles with pin inserts shall have a resilient face
with individual pin barriers. The pin barrier projections shall seal in their respective lead-in chamfers of the hard face
socket insert. The resilient interfacial seal shall provide individual termini/contact seals in the mated condition. The
receptacles shall be provided with a peripheral seal.


https://saenorm.com/api/?name=7b191e9e4ea78b3885d7745019c36b50

SAE INTERNATIONAL AS5590™B 13 OF 56

3.4.4.6 Dust Caps
AS85049/138 dust caps shall be placed on the mating end of each connector. For connectors with spring fingers, dust
caps must be assembled externally over the coupling ring.

3.4.5 Shell

Shells, including mounting flanges, shall be of one-piece construction and shall be designed to maintain their cavity
locations in one position, both axially and with respect to rotation, by mechanical means. Adhesive may be used as a
supplementary retention means for environment resisting connectors. Each plug and receptacle connector shall have at
least two color bands in accordance with EIA RS-359, one indicating the terminus retention system (black for front release
and blue for rear release) and one violet indicating “Fiber Optic” connector. Both color bands shall be located so that they
are readily visible to any person servicing a mounted connector

3.4.5.1  Spring Finger

L2

Spring fingers shall be
springs shall be retaineq
3.4.5.2 Jam Nut Mou

Jam nut mounting rec
accordance with AS358

3.4.6 Screw Threads

Screw threads shall cq
AFNOR NF ISO 261, A
reference for gauge des
condition beyond the sp
3.4.7 Coupling

Connectors shall be co
mated connector in full
coupling, and shall be g
EIA RS-359, one color
and one violet color ban

3.4.7.1 Ease of Coup|

Hesigned to make contact with the mating shell without interfering with p
about the shell periphery.

nting Receptacles

bptacles shall be provided with a mounting nutswith provisions for lo
D

nform to FED-STD-H28, MIL-S-7742{MIL-STD-1373, ISO R68-1973,
FNOR NF ISO 262, and AFNOR NF' ISO 965 as applicable. MIL-STD-1
gn on triple start threads. Threads:shall be checked using ring or plug gat
pcified tolerance is acceptable-ifithreads can accept the gauges without fo

upled to counterpart)connectors and the mechanism shall include a m
engagement. For/circular connectors, the coupling ring shall be knurl

band indicating the terminus retention system (black for front release ar
d indicating’"Fiber Optic” connector.

ing

roper engagement. The

cking and an O-ring in

AFNOR NF ISO 68-1,
373 should be used as
ges. Slight out-of-round
rce.

bans of maintaining the
bd or fluted to facilitate

aptivated. The-couplings of all circular connectors shall have two color bands in accordance with

d blue for rear release)

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.

3.4.7.2  Locking Circular Connectors

Complete coupling shall be accomplished by approximately 360 degree clockwise rotation of the coupling ring and shall
provide shell-to-shell, metal-to-metal bottoming. An anti-decoupling device shall be provided to maintain complete
coupling. A red band shall be located on the receptacle so as to be visible when unmated and fully covered when
completely mated.

3.4.7.21  Polarization of Connector Shells

Polarization of circular connector shells shall be accomplished by means of integral keys and suitable matching keyways

on the counterpart. Polarization shall be accomplished before initial engagement of the coupling ring. During axial
engagement, termini/contacts shall not touch the opposing insert face until polarization has been achieved.
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3.4.7.22 Alternates

Shells shall also be supplied with the keys or keyways rotated from normal position as indicated in figures in each
slash sheet.

3.4.7.3 Lubrication
Lubricant is not recommended for connectors utilizing fiber optic termini.
3.4.7.4  Pin to Pin Mating Prevention

Connectors shall be designed such that pin-to-pin termini/contacts, physical mating, is not possible in the event that a

plug with pin termini/con
3.4.8 Cavity Fill (Envi

If the rear grommet des
any resulting cavity be
equivalent.

3.4.9 Plating

A - Olive drab cadmiu

withstand 2000-ho

tacts is inadvertently mated with a receptacle with pin termini/contacts

onment Resisting Classes)

ign does not allow for intimate contact between it and the complete inne
ween the insert and the shell shall be filled with RTV silicone conform

ir salt spray test. Resulting finish shall be conductive.

tive electroless nickel plating, composite‘material, to withstand 2000-hour
is permissible.

M plate in accordance with AMS-QQ-P-416 over a suitable underplate to
g finish shall be conductive,

tive electroless nickel_plating conforming to ASTM B733-90, Sc2, Type
salt spray test. Use of.a'suitable underplate is permissible.

I space grade conforming to ASTM B733-90, Sc4, Type I, Class 5, matte f]

ickel in aecérdance with AMS-QQ-N-290, Class 2, 0.0001 to 0.0002 in
salt spray test.

tive ‘corrosion resistant steel, Passivated, 500 hour salt spray test.

r perimeter of the shell,
ing to MIL-A-46146, or

m plate, composite material, in accordance with>AMS-QQ-P-416 over & suitable underplate to

salt spray test. Use of a

withstand 500-hour salt

I, Class 5. Finish shall

nish.

th (0.003 to 0.005 mm)

Olive drab, cadmium free, zinc nickel plate, composite material, in accordance with ASTM B841-94 to withstand

2000-hour salt spray test. Use of a suitable underplate is permissible. Resulting finish shall be electrically

Olive drab, cadmium free, zinc nickel plate, aluminum alloy, in accordance with ASTM B841-94 to withstand

500-hour salt spray test. Use of a suitable underplate is permissible. Resulting finish shall be electrically conductive.

is permissible. Resulting finish shall be electrically conductive.

permissible. Resulting finish shall be electrically conductive.

B - Electrically condug
suitable underplate
D - Olive drab cadmiu
spray test. Resultin
E - Electrically condug
withstand 48-hour
F - Same as ‘E’ excep
G - Electrodeposited 1
thickness, 48 hour
H - Electrically conduc
J -
conductive.
K -
L -
M -
N -

salt spray test.

Nickel fluorocarbon polymer, conductive, composite material, 1000 hour salt spray test. Use of a suitable underplate

Nickel fluorocarbon polymer, conductive, aluminum alloy, 500 hour salt spray test. Use of a suitable underplate is

Pure dense electrodeposited aluminum in accordance with MIL-DTL-83488, Type I, composite material, 1000 hour
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P - Pure dense electrodeposited aluminum in accordance with MIL-DTL-83488, Type Il, aluminum alloy, 500 hour salt
spray test.

Z - Zinc nickel in accordance with ASTM B841, type D (black), over a suitable underplate to withstand 500 hours of
dynamic salt spray testing. Color shall be nonreflective.

3.4.9.1  Shell Spring Fingers
Shell spring fingers shall be suitably protected to prevent corrosion.
3.4.9.1.1  Coupling (Classes A, B, and J)

The coupling of Classes- A, B, and .l may be unplated

3.4.9.1.2 Jam Nut
Jam nut of Classes A, B, and J may be unplated.
3.5 Interchangeability]

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

3.6 Maintenance Agirg

When tested as specifigd in 4.6.3, the termini/contact installationtand removal forces shall not exgeed the requirements of
Tables 4 and 5.

TABLE 4 - MAINTENANCE AGING REQUIREMENTS

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

TABLE 5 - ELEGTRICAL CONTACT INSTALLING AND REMOVAL FORCES.

Installing and Removal Forces

Contact Pounds Newtons
22D 10 44
22M 1/ 10 44
221/ 10 44
20 20 89
16 20 89
12 30 133
10 35 156
8 Triax 35 156

1/ Inactive for new design.
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3.7 Temperature Cycling

When tested as specified in 4.6.4, there shall be no blistering, peeling or separation of plating or other damage
detrimental to the operation of the connector.

3.8 Coupling Torque

When tested as specified in 4.6.5, the coupling torque for mating and un-mating of the counterpart connectors and
protective covers shall meet the requirements of Table 6.

TABLE 6 - COUPLING TORQUE

Maximum Engagement Minimum
and Disengagement Disengagement
Shell
Size Inch Pound [ Newton Meters [ Inch Pound | Newtof’Meterg
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 ) 04
F,18,19 28 3.2 5 0.6
5,20,21 32 3.6 6 0.7
H,22,23 36 4.1 7 0.8
),24,25 40 4.6 7 0.8

3.9 Durability

When tested as specifigd in 4.6.6, the connectors-shall show no defects detrimental to the operation of the connectors
and shall meet the subsgquent test requirements (see 4.4.4).

3.10 Altitude Immersion
When tested as specified in 4.6.8, the-mated connector pair shall be optically tested per 3.43.1.

3.11 Insulation Resistance for Electrical Contacts

When tested as specifigdin 4.6.9, the insulation resistance between any pair of contacts and bgtween any contact and
the shell shall be greater than 5000 MQ. Insulation resistance after altitude immersion shall be 1000 MQ minimum.
Insulation resistance after humidity shall be 100 MQ minimum.

3.12 Dielectric Withstanding Voltage for Electrical Contacts

When tested as specified in 4.6.10, the maximum leakage current shall be 2 mA, and there shall be no evidence of
electric breakdown or flashover.

3.13 Insert Retention

When tested as specified in 4.6.11, unmated connectors shall retain their cavity locations in their proper shell location and
there shall be no evidence of cracking, breaking, separation from the shell, or loosening of parts.
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3.14 Salt Spray (Corrosion)

When tested in 4.6.12, unmated connectors shall show no exposure of base material due to corrosion, which adversely
affects performance (see AIR4789). For class A and J (initial qualification) after 500 hours of salt spray, inspect connector
for plating wear (inspection method optional). No underplate or base material shall be exposed. Return to chamber for
completion of the 2000 hours.

3.15 Electrical Engagement

When tested as specified in 4.6.13, wired, mated connectors with electrical contacts shall provide a minimum of
0.050 inch (1.27 mm) electrical engagement.

3.16 Accessory Thread Strength

When tested as specifi¢d in 4.6.19, the accessory threads and portion of the connector that.acgepts cable clamps and
adapters shall be capabje of withstanding the torque listed in Table 7.

TABLE 7 - ACCESSORY THREAD STRENGTH

Shell Accessory Thread Torque

Size Inch Pound NewtondMeters
A,08,09 45/ 55 5:1/6.2
B,10,11 45/ 55 5.1/6.2
C,12,13 45/55 5.1/6.2
D,14,15 45/55 5.1/6.2
E,16,17 45/ 55 5.1/6.2
F,18,19 45 155 5.1/6.2
G,20,21 95105 10.7/11.9
H,22,23 95/ 105 10.7/11.9
J,24,25 95 /105 10.7/11.9

3.17 Vibration (Qualifigation Only)
When tested as specffied in 4.6:20;" there shall be no optical discontinuity per 3.43.2. Also there shall be no
dis-engagement of the |mated coennectors, backing off of the coupling mechanism, evidence of cracking, breaking, or
loosening of parts.

3.18 Shock

When tested as specified in 4.6.21, there shall be no optical discontinuity per 3.43.2. Also there shall be no
dis-engagement of the mated connectors, evidence of cracking, breaking, or loosening of parts.

3.19 Shell to Shell Conductivity

When tested as specified in 4.6.29, the probes shall not puncture or otherwise damage the connector finish. The
maximum measured potential drop across assemblies shall be as follows:

a. Class A, B, and J - 3.0 mV initial, 5.0 mV after conditioning.

b. ClassDand K-2.5mV.
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c. ClassE, F,and G -

d. Class H (or a conne

1.0 mV.

ctor having half of the mating part Class H) - 10 mV.

After conditioning (salt spray and coupling torque) the above values may increase 100%.

3.20 External Bending

Moment

When tested as specified in 4.6.14, connectors shall show no evidence of damage detrimental to their normal operation

nor shall there be any in

terruption of optical continuity.

3.21 Terminus Retention

When tested as specifiéd in 4.6.15, the termini shall be retained in their inserts and the displag

0.015 inches. No dama

pe to the retention clip shall result.

3.22 Gauge Location for Electrical Contacts (Series 1 only)

Using test gauges conf
as specified in 4.6.16. G

3.23 Gauge Retention
When tested as specifig
of crimp contact conned
(0.30 mm).

3.24 Contact Retentiorn

When tested as specifi

rming to the requirements in Figures 3, 4, and 5, the axial {(0cation of con
auge location measurements shall fall within the range-$pecified in Figure

for Electrical Contacts (Series 1 only)
d in 4.6.18, the test gauge conforming to Figures 3 and 6 shall be retaine
tors and the axial displacement of the test.gauges while under load sha
for Electrical Contacts (Series 1 only)

bd in 4.6.18, the axial displacement of the contact shall not exceed 0.(

damage to contacts or ipserts shall result.

3.25 Humidity

When tested as specif
performance of the coni

ed in 4.6.22, wired, mated connectors shall show no deterioration wh
ectors. Following the test and during the final cycle, optical requirements

3.26 Shell Spring Fing

r Forces

When tested as specified-ing4.6.23, the forces necessary to engage and separate EMI plugs wit

ement shall not exceed

tacts shall be measured
5 3,4, and 5.

d in the contact cavities
| not exceed 0.012 inch

12 inch (0.30 mm). No

ch will adversely affect

bf 3.43.1 must be met.

h receptacle shells shall

be within the values specified in Tahle 8
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TABLE 8 - SHELL SPRING FINGER FORCES

Axial Force Axial Force
Shell Maximum Minimum
Size Pounds | Newtons | Pounds | Newtons
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 Q.5 2
G,20,21 35 156 0.5 2
H,22,23 35 156 0.5 2
J,24,25 35 156 0.5 2

3.27 EMI Shielding

When tested as specified in 4.6.24, the EMI shielding capabilities of mated shells with spring fingdrs shall not be less than
that specified in Table 9|at the specified frequencies.

TABLE 9 - EMI SHIELDING EFFECTIVENESS

Leakage Attehuation (dB) minimum
Frequency | Class A, D, J,-}Class B, E, F, Class

MHz K&P G L M&N H
100 90 90 80
200 88 88 75
300 88 88 73
400 87 87 71
800 85 85 66
1000 85 85 65
1500 69 76 59
2000 65 70 55
3000 61 69 52
4000 58 68 50
6000 55 66 48
10000 50 65 45

3.28 Ozone Exposure

When tested as specified in 4.6.25, the connectors shall show no evidence of cracking of material or other damage due to
ozone exposure that would adversely affect performance.

3.29 Fluid Immersion

When tested as specified in 4.6.26, the connectors shall meet the requirements for coupling torque.
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3.29.1 Retention Syste

m Fluid Immersion

When tested as specified in 4.6.26.1, the insert assemblies shall meet the requirements of terminus/contact retention (see
3.23/3.25). Effects of the fluids on resilient sealing members shall not be a consideration of this test.

3.30 Installation/Removal Tool Abuse (Qualification Only)

When tested as specified in 4.6.27, there shall be no evidence of damage to the termini/contacts, the connector insert, or
the terminus/contact retaining mechanism.

3.31 High Temperature Exposure

When tested as specified_in 4 6 28 for 1000 hours _connectors shall perform satisfactorily and |

ss succeeding tests in

the qualification test seq
3.32 Pin Contact Stabi

When tested as specifig
amount shown in Table

3.33 Contact Walkout f
When tested as specifie
3.34 Cauvity-to-Cavity L
When tested as specifie
3.35 Marking

Connectors and access

following information as
stamping shall be accor

uence.

ity for Electrical Contacts (Series 1 only)

19.

or Electrical Contacts (Series 1 only)

eakage Bonding Integrity for Electrical Contacts (Series 1 only)

d in 4.6.35, there shall be no air leakagé’between contact cavities.

pries shall be permanently'marked with the manufacturers name or traden
applicable. Stamping shall be in accordance with MIL-STD-1285 whe
nplished before plating.\The following example is illustrative.

d in 4.6.34, contacts shall not become dislodgedfrom their normal position.

d in 4.6.33, the total displacement of a reference point on the ‘contact tip ¢nd shall not exceed the

hark, date code, and the
e space permits. Metal
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a. ldentification

AS5590 /1 D 06 17-8 P N

SR O 0

Specification number

Specification slash sheet

Class

Shell Type
H

Shell Size

Ingert Arrangement

Terminus/Contact Style
P3Pin
S+Socket

Connector Shell Polarization
FIGURE 1 - IDENTIFICATION
b. Lot Number: (000010)

3.35.1 Terminus and (ontact Location Identification

Terminus and contact |ocations shall be identified as indicated on the applicable AS5590 dstail sheet standard. All
positions shall be identified on the front.@and rear faces of the insert except where spacg¢ limitations make this
impracticable. Location [of termini and contact identifying characters shall be in close proximity tq the holes but need not
be placed exactly wherg indicated on the-applicable standard. The preferred color of the termin| and contact identifying
character is white. Wheph the background is a color against which white is difficult to distinguish,|a color shall be chosen
for which the identifying|character-ean be easily distinguished.

3.36 Workmanship

The connector shall be—fabricated in—a -manner -such-that the criteria_for appearance, fit andladherence 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.

3.37 Ice Resistance

When tested as specified in 4.6.30, connectors shall pass succeeding tests in the qualification table. When tested in
accordance with 4.6.5, uncoupling and re-coupling torque shall not exceed the values listed in Table 6 by more than 25%.

3.38 Dust (Fine Sand)

When tested as specified in 4.6.31, connectors shall pass succeeding tests in the qualification table. When tested in
accordance with 4.6.5, uncoupling and re-coupling torque shall not exceed the values listed in Table 6 by more than 25%.
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3.39 Thermal Vacuum

Outgassing (Class F Qualification Only)

All non-metallic materials used in the finished connector shall not release greater than 1% total mass loss (TML) or 0.1%
collected volatile condensable material (CVCM) when tested as specified in 4.6.38. Data listed in NASA reference
publication 1124 may be used in lieu of actual test data for applicable materials.

3.40 Hydrolytic Stability (Class A, B, J, L, and N)

When tested as specified in 4.6.38, the connector shall be without defects detrimental to mechanical performance. There
shall be no increase in the connector weight greater than 0.75%. When subjected to an over torque at 150% of those
values specified in Table 6, there shall be no evidence of cracking, breaking, or loosening of parts.

3.41 Insert Grommet B

nding

Specimens of the insert]
the test specified in 4.6
rather than complete ad
in their final form prior tq

3.42 Impact (Classes A

When connector plugs
or cracking of inserts of
mating or un-mating.

3.43 Optical Performar
Mated connectors using

3.43.1 Insertion/Substi
When measured in acc
loss verification is requi
testing.

3.43.2 Discontinuity
When measured in acc

signal strength of 0.5 g
strength of 0.5 dB or mg

grommet bonded assembly and the insert interfacial seal bonded assem
39. There shall be evidence of cohesive failure of the insert face seal; gro
hesive failure of the bond. The test shall be conducted using only-the con
assembly into the connector shell.

, B, and K)

shells. There shall be no bending of termini or.damage which would pre

ce Requirements
termini as specified shall meet the-requirements of 4.7.1 and 4.7.1.1.
ution Loss

brdance with 4.7.2, the initial insertion loss shall not exceed 1.0 dB maxi
red, the loss shall net.exceed 1.5 dB maximum after any specified mech

prdance_ with 4.7.3, no discontinuity shall occur. A discontinuity is conside
B or{more for a duration of 50 ys or more for multi-mode terminus ar
re-for-a duration of 100 ys or more for single mode terminus.

bly shall be subjected to
mmet, or insert material
hplete insert assemblies

ivith straight strain relief accessories are tested as.specified in 4.6.40, there shall be no breaking

vent the connector from

mum. When substitution

anical or environmental

red to be a reduction of
d a reduction of signal

3.43.3 Return Loss

When applicable and when measured in accordance with 4.7.4, the return loss of a multi-mode terminus shall not be less

than -30 dB. The return

3.43.4 Optical Crosstal

loss of a single-mode terminus shall not be less than -37 dB.

k

When connectors with three or more channels are tested in accordance with 4.7.5, the signal power levels, or sum of
levels of the passive channel or channels, shall be below the signal level of the active channel by at least 60 dB.

3.43.5 Change in Optical Transmittance

When measured in accordance with 4.7.6, the change in optical transmittance during or after any specified environmental
or mechanical requirement shall not be greater than 0.5 dB.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Test Equipment and Inspection Facilities

Test, measuring equipment and inspection facilities of sufficient accuracy, quality, and quantity to ensure performance of
the required inspection shall be established and maintained by the contractor. The establishment and maintenance of a
calibration system 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 thei
unless disapproved by the procuring activity. The procuring activity reserves the right to perform-a
forth in this specification where such inspections are deemed necessary to ensure supplies 3@

on requirements herein,
ny of the inspections set
nd services conform to

prescribed requirements.

4.1.2 Responsibility for Compliance
All items shall meet the fequirements of Sections 3 and 5. The inspection set fofth in this specification shall become a part
of the contractor's ovefall inspection system or quality program. The absence of any inspectlon requirements in the
specification shall not r¢lieve the contractor of the responsibility of ensuring ‘that all products or sppplies 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 materia

4.1.3 Reliability Assufance Program

The manufacturer’s religbility assurance program for connector accessories and assembly proce
the AS9100 Aerospacg Standard for Quality Management System requirements. Other es
recognized quality assyrance standards that ensure all products produced conform to the co
acceptable. However, iff used, it is the respansibility of the manufacturer to provide evidence of

The qualifying activity (QA) authority reservies the right to monitor, measure, and validate compliar

dures shall comply with
tablished and industry
htract requirements are
compliance to AS9100.
ce at their discretion.

414

Fungus Resistapce Certification

Certification Method 508 of MIL-STD-810 is required (see 3.3.3).

4.2 Classification of Ipspection

The examination and testing of connectors shall be classified as follows:
a. Qualification inspection (see 4.4).

b. Quality conformance inspection (see 4.5).
4.3 Inspection Conditions

Unless otherwise specified herein, all inspections shall be performed in accordance with test conditions specified in the
“General Requirements” of EIA 364.
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4.4 Qualification Inspection

Qualification inspection shall be performed at a laboratory acceptable to the procuring activity (see 6.2) on sample units
produced with equipment and procedures normally used in production, with the exception of Group 6 which shall be
performed by the Qualifying Activity. Qualification approval may be granted upon successful completion of the inspections
and tests of 4.4.4 of AS5590 conducted on samples of 4.4.2 of AS5590, 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.

4.4.1

Initial Qualification Inspection Routine and Test Report Submittal

The Qualifying Activity
Where test measureme
test results for the Qual
the data for two retentig
contain the Qualifying
requirements, and corr
approved.

4.4.2 Sample Size

The following test sam
unless otherwise specif
may be required, at no
(see 6.2).

the densest termindis/contact arrangement..Half the samples shall have pin termini/contact

n periods. The supplier shall provide a final test report to the Qualifying 4
Activity test results. If the test results indicate non:cénformance
pctive action acceptable to the Qualifying Activity has notybeen taken,

bles shall be provided for each connector class manufactured by norn
ed by the detail specification sheet. Tested‘and un-tested connectors, ac
cost to the procuring activity, for qualification verification by the respons

et and each class (except as noted-in 4.4) to qualify, two mating straight
ch of the following shell size ranges (if applicable) shall be provided. The
13), medium (F, 18, or 19),\large (J, 24, or 25). Each arrangement in a

The balance of samples will have socket termini/contacts in the recepta
provided with an appropriate strain relief backshell.

with spring fingers and counterpart receptacle of small, medium, and
less inserts.

pnnectors, small, medium, and large shell sizes.

aboratory and supplier laboratory test methods shall be available to.gither party upon request.
hts are required, the value shall be reported. The Qualifying Activity.laboratory shall submit the
fying Activity required test groups in a data package to the supplier.~’ Th

supplier shall maintain
\ctivity. The report may
with the specification
the product will not be

al production methods,
cessories, and materials
ible qualification activity

blugs and wall mounting
three shell size ranges
piven shell size shall be
S in the receptacle and
Cle and pins in the plug.

large shell sizes with

shell. One Awall mounting mating receptacle with applicable conductive figish in a small, medium,

a. For each slash she
receptacles from ea
are small (C, 12, or
sockets in the plug.
All samples shall be

b. One straight plug
applicable EMI back
and large shell size,

c. One mated pair of ¢

d. One mated pair of p

e. One mated pair of p

f.

lug and receptacle connectors, shell size J, 24, or 25.

lug 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

E595-84 for sample

size for thermal vacuum testing.
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443

Preparation of Samples

Suitable lengths of fiber optic cable per Table 10 and Table 2 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 manufacturer’s
recommended termination procedures. Perform initial insertion loss testing per TIA/EIA 455-34. The process used to
build the cables, how the termini are attached, and the end face geometry shall be documented in the test report.

a.

Samples provided under 4.4.2a, 2c, 2d, and 2e shall be terminated with fiber optic cable having a smooth extruded
outer jacket of waterproof construction. See Table 10 and Table 2 for examples of fiber optic cable that can be used.
If possible, 2 cavities of each sample provided shall be tested with no fiber optic termini and with the appropriate size

sealing plug.

Samples provided u
exposure to fluids s

Except as otherwis¢ specified for shielded contacts, wiring of crimp-type contacts shall be a

conforming to MIL-[
reach the bottom o
exposed at the eng
preparation may be

TABLE 10 - FIBER SIZES/INSERTION LOSS

Insertion Loss
Fiber Size Maximum dB Jacket Diameter
(Micron) (Connectorized) Simplex 1/
50/125 multi-mode 0.7 0:109/0.065 inch
100/140 multi-mode 0.66 0.109/0.065 inch
62.5/125 multi-mode 1.00 0.109/0.065 inch
5.8/9/125 single-mode 0.7 0.109/0.065 inch

1/ See Table 2.

DTL-22520, class I. The length ef(stripped portion of conductor shall be
the crimp barrel, but shall notlbe so long that more than 0.031 inch (0
of the barrel when the conductor end touches the bottom of the barr

used with the approval of thé qualifying activity.

Samples provided

waterproof construgtion. One samplé ;of each shell size shall utilize maximum diameter

samples shall utili

accomplish the required minimum and maximum diameter. Two cavities of each sample|

unwired contacts

Connectors with leds than<four contacts of a given contact size will not have sealing plugs
size. Box mount connectors may be potted at any convenient stage in the test prior to altitug
and humidity in groyp’2.

nder 4.4.2a, 2c, 2d;;and 2e shall be wired with wire having a smooth
minimum diameéter wire. See Tables 3 and 11 for example of wire

nd sealing)plugs in accordance with MS27488, AS85049/80, or AS8

)eC|f|ed in EIA 364 10. Refer to Table10 and Table 2 for d|menS|onaI data.

apable of surviving any

ccomplished using tools
at least long enough to
79 mm) of conductor is
b|. An alternate sample

pxtruded outer jacket of
wire and the remaining
s that can be used to
provided shall contain
b049/81, as applicable.
nstalled for that contact
€ immersion in group 1
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TABLE 11 - TEST WIRE SIZES 1/

Example of Wire to Example of Wire to
Accomplish Accomplish
Contact Size Maximum Diameter Minimum Diameter
22 2/, 22D and 22M 2/ M22759/9 or /20 -24 M22759/18, /19, /32, 33 -26
M22759/10 or /21 -24 M22759/44, /45, /46 -26
M22759/7 -20 M22759/18, /19, /32, 33 -22
M22759/44, /45, /46 -22
M22759/8 -20 M2259/11, /12, /13, /14 -24
20 M22759/22, /23
M22759/3, /4 -16 M22759/18, /19, /32 16
16 /7, or I8 M22759/44, /45
M22759/7 -12 M81381/7 an/8 12
12 M22759/8 -12 M813847/41 or /12
M22759/7 -12 M22759/11 10
10 M22759/8 -12
8 coax M17/95-RG180 M17/95-RG180
8 twinax M17/176-00002 M17/176-00002

1/ Heavy
2/ Inacti

4.4.4 Qualification Te

a. Samples provided

divided into two gro
The second group s
Samples provided u

Samples provided u

gold or rhodium contacts and high-strength wire are recommended for use with vibration sa
e for new design.

5ts
inder 4.4.2a shall‘all go through Group 1 testing (Table 12). After Gro
ups. One group shall be subjected to the tests in Group 2 (Table 12) in
hall be subjected to the tests of Group 3 (Table 12) in the sequence indic3
nder 4 .4:2b’shall be subjected to the tests of Group 4, Table 12, in the seq

nder4.4.2c shall be subjected to the tests of Group 5, Table 12, in the sed

mples.

up 1, samples shall be
the sequence indicated.
ted.

uence indicated.

uence indicated.

Table 12, in the seq

uence indicated.

Samples provided under 4.4.2d shall be forwarded to the Qualifying Activity for performance of the tests of Group 6,

Samples provided under 4.4.2e shall be subjected to the tests of Group 7, Table 12, in the sequence indicated.

Samples provided under 4.4.2f shall be subjected to the tests of Group 8, Table 12, in the sequence indicated.
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TABLE 12 - QUALIFICATION AND GROUP C PERIODIC TESTS

Inspection Requirement Test
Paragraph Paragraph
Group 1 (All classes and finishes, 4.4.2a samples)
Unless otherwise noted
Visual and mechanical examination 3.1, 3.3, 3.4, 3.5, 3.35, 46.1,4.6.2
3.36
Insert retention 3.13 4.6.11
Terminus retention 3.22 4.6.15
Coupling torque 3.8 4.6.5
Accessory thread strength 3.16 4.6.19
Gauge locatiop—+ 322 4.6.18
Gauge retentipn 1/ 3.23 4.6.17
Maintenance @ging 3.6 4.6.3
Contact retenfion 1/ 3.24 4.6.18
Shell to shell gonductivity 3.20 4.6.29
Electrical engagement 1/ 3.15 4.6.13
Insertion/Substitution loss 3.43.1 4.7.2
Post test exarination 3.35, 3336 4.6.36
Group 2 (All dlasses, 4.4.2a samples)
Unless otherwise noted
Visual and mgchanical examination 3.1, 3.3, 3.4, 3.5, 3.36, 46.1,46.2
3.37
Magnetic permeability 3.34 4.6.32
External bendjng moment 3.20 4.6.14
Durability 3.9 4.6.6
Vibration 3.17 4.6.20
Shock 3.18 4.6.21
Shell to shell gonductivity 3.19 4.6.29
Coupling torquie 3.8 4.6.5
Post test examination 3.35, 3.36 4.6.36
Group 3 (All dlasses and finishes; 4.4.2a samples)
Unless otherwise noted
Visual and mgchanical examination 3.1, 3.3, 3.4, 3.5, 3.36, 46.1,4.6.2
3.37
High temperafure exposure 3.32 4.6.28
Humidity 3.25 4.6.22
Temperature ¢ycling 3.7 46.4
Altitude immeision 3.10 4.6.8
Insulation resistance at ambient temperature 1/ 3.11 4.6.9
Dielectric withstanding voltage at sea level 1/ 3.12 4.6.10
Durability 3.9 4.6.6
Terminus retention 3.21 4.6.15
Contact retention 1/ 3.24 4.6.18
Coupling torque 3.8 4.6.5
Post test examination 3.36, 3.37 4.6.36
Group 4 (Shells with spring fingers, 4.4.2b samples)
Visual and mechanical examination 3.1, 3.3, 34, 3.5, 3.36, 46.1,46.2
3.37
Shell spring finger forces 3.26 4.6.23
Shell to shell conductivity 3.19 4.6.29
Salt spray (dynamic test) (Class A and B only) 3.14 4.6.12.2
EMI shielding 3.27 4.6.24
Post test examination 3.35, 3.36 4.6.36
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TABLE 12 - QUALIFICATION AND GROUP C PERIODIC TESTS (CONTINUED)

Inspection Requirement Test
Paragraph Paragraph

Group 5 (Dielectric, 4.4.2c samples)

Ozone exposure 3.28 4.6.25

Fluid immersion 3.29 4.6.26

Coupling torque 3.8 4.6.5

Post test examination 3.35, 3.36 4.6.36

Group 6 (Retention system, 4.4.2d samples)

Visual and mechanical examination 3.1,3.3, 34, 3.5, 3.35, 46.1,4.6.2
3.36

Pin contact stabiity—4- 332 4.6.33

Contact walkgut 1/ 3.33 4.6.34

Installing/remgval tool abuse 3.30 4.6.27

High temperafure exposure 3.31 4.6.28

Insert retentiop 3.14 4.6.11

Retention sys{em fluid immersion 3.291 4.6.26.1

Terminus reteption 3.21 4.6.15

Contact retenfion 1/ 3.24 4.6.18

Post test exarmination 3.3543.36 4.6.36

Group 7 (All dlasses, 4.4.2e samples)

Visual and mgchanical inspection 3.1, 3.3, 3.4, 3.5, 3.35, 4.6.1,4.6.2
3.36

Ice resistance 3.37 4.6.30

Dust (fine sand) connectors mated or 3.38 4.6.31

with dust covdrs installed

Impact (Class|A and B) 3.42 4.6.40

Coupling torquie 3.8 4.6.5

Post test exarination 3.35, 3.36 4.6.36

Group 8 (All dlasses, 4.4.2f samples)

Visual and mgchanical examination 3.1, 3.3, 3.4, 3.5, 3.35, 46.1,46.2
3.36

Cavity to cavity leakage bonding integrity 3.34 4.6.35

Insert grommgt bonding 3.41 4.6.39

Thermal vacupim outgassing (Class F only) 3.30 4.6.37

Post test examination 3.35, 3.36 4.6.36

Group 9 (Clags ApB, and J)

Visual and mgchanical examination 3.1,3.3,34,3.5,3.35, 46.1,4.6.2
3.36

Hydrolytic stability 3.40 4.6.38

Fungus 3.3.3 414

Post test examination 3.35, 3.36 4.6.36

1/ Only applicable to inserts that contain electrical contacts.


https://saenorm.com/api/?name=7b191e9e4ea78b3885d7745019c36b50

SAE INTERNATIONAL

AS5590™B

29 OF 56

44.4.1 Failures

One or more failures shall be cause for refusal to grant qualification.

445 Retention of Qu

alification

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 indicates failure of the qualified product to meet the performance
requirements of this specification.

4.5 Quality Conforma

nce Inspection

4.5.1 Inspection of Pr|

Inspection of product fa
applicable military or ing

4511 Group Alnsp

Group A inspection shal
4.5.1.1.1 Visual Exan
Each connector and acq

that require a gasket to
any way shall be cause

bduct for Delivery

ustry test procedures do not apply.
bction
consist of the inspections specified in Table 13.
nination (Group A Inspection)
essory shall be visually examined for completeness. Attention shall be gi

determine the condition of the gasket.{Gaskets missing, twisted, buckled
for rejection. Each connector shall-be visually inspected for the presence

cavity between the cabl¢ termination end of the insert and\the shell.

4.51.1.2 Critical Exa

The following dimensior]

a. Mating diameters (r]v
b. Key or keyway posifions.
c. Registration of groni

minations (Group A Inspection)
s and features shown-an the pertinent military or industry are considered

aximum on plugs,-minimum on receptacles).

met and'insert markings (hole pattern between the grommet and the front

r delivery shall consist of Groups A and B inspections. The decdmentafion requirements of the

en to those assemblies
, kinked, or damaged in
of filler compound in the

critical.

face of the insert).

TABLE 13- GRQUP A INSPECTION!

Requirement Test
Inspection Paragraph Paragraph
Visual 3.1,3.3,34, 3.5, 46.1,4.6.2
Examination’ 3.35, and 3.36
12
Critical 3.1 451.1.2
Examination

' 100% inspection.
2 The contractor may use in-process controls for this requirement.
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45.1.2 Group B Inspection

Group B inspection shall consist of the inspections specified in Table 14 in the order shown and shall be made on sample
units which have been subjected to and passed the Group A inspection.

TABLE 14 - GROUP B INSPECTION

_ Requirement Test Number of

Inspection Paraaraph Paraaraph Samples

Visual and Mechanical Examination’ 3.1,3.3,34,3.5, | 46.1,46.2
3.35. and 3.36

Insertion/Substitution Loss (initial) 3.43.1 4.7.2 As
Temperature Cycling (Class A, B, 3.7 4.06.4 . Q.prigllﬂefs
and )P in e
Shell Spring Finger Forces (plug with 3.26 4.6.23
spring flngers only)"?

! The confractor may use in-process controls for this requirement.
% Test fivd pieces. No failures permitted.

45121 Sampling Plan (Group B Inspection)
Every 24 months, a saple size shall be randomly selected in accordance with Table 15. If dne or more defects are
found, the lot shall be r¢-screened and defects removed. If one or more ‘defects were found a neyw sample in accordance
with Table 15 shall be frandomly selected. If one or more defectsare found in the second sample the lot shall not be
supplied to this specification.

TABLE 15 - SAMPLING PLAN

Lot Size Sample Size
1013 100%
1416 150 13 units
151 to 280 20 units
281 to 500 29 units
501 t01200 34 unit
1201 to 3200 42 units

45.1.2.2 Lot Definitign (Group:B“Inspection)

The production lot definitienis further 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.

b. Traceability of connectors to specific physical/chemical test reports of incoming raw material is not required.

c. Common manufacturing records and traceability shall begin with the start of connector assembly.


https://saenorm.com/api/?name=7b191e9e4ea78b3885d7745019c36b50

SAE INTERNATIONAL

AS5590™B

31 OF 56

45.1.23

Disposition of Sample Units

Sample units, which have passed all of Group B inspection, may be delivered on the contract or purchase order if the lot
is accepted and the sample units are still within specified tolerances.

452

Periodic Inspection

Periodic inspection shall consist of Group C inspection, and shall be performed by the Qualifying Activity. Except where
the results of this inspection show non-compliance with the applicable requirements (see 4.5.2.3.2), delivery of products
which have passed Groups A and B inspections shall not be delayed pending the results of this periodic inspection.

4.5.21

Periodic Qualification Inspection Routine and Test Report Submittal

The Qualifying Activity

Where test measureme|
test results for the Quali
data for two retention p
completed during the rg
Qualifying Activity. The
indicate non-conforman
has not been taken, acti
4.5.2.2 Periodic Qual
In the even that no prod
certifying that the suppli
shall be in accordance V|
4523 Group Clnsp
Periodic tests shall be

passed Groups A and Bj
45.23.1 Thirty Six M
Every 36 months, matin
with the following (at the

aboratory and supplier laboratory test methods shall be available to-eit
hts are required, the value shall be reported. The Qualifying Activity.lab
fying Activity required test groups in a data package to the suppliefyThe s
eriods. The supplier test report shall be a summary of all Greup A and
tention qualification interval of 4.5.2.3.1, material certifications)-and othe
report may contain the Qualifying Activity test results. If the'retention of
Ce with the specification requirements, and corrective dction acceptable f
on may be taken to remove the failing product from the qualified products

fication Certification of No Production.

uction occurred during the reporting period<{see 4.5.2.3.1), a certification 1
er still has the capabilities and facilities necessary to produce the product
vith the Qualifying Activity requirementsZ No more than one reporting peric

bction (Periodic Tests)

pberformed on a 36 month/basis. Samples submitted to either of these j
inspections.

onth Periodic Tests

g connector sample units shall be selected and submitted to the Qualifyin
discretion-of the qualifying agency an alternate test sequence may be pe

lifiedtwo mating plugs and receptacles from each shell size range shal
e small (size C, 12, or 13), medium (size F, 18, or 19), and large (size J

ner party upon request.
oratory shall submit the
supplier will maintain the
B tests performed and
- details required by the
qualification test results
o the Qualifying Activity
ist.

eport shall be submitted
The form of the report
d may be certified.

eriodic tests shall have

g Activity in accordance
formed).

be provided. The three
24, or 25). One mating

| size range shall be fully cabled with the applicable fiber optic cable

listed in Table 10, and

subjected to the applicable tests of Table 12, Group 1. The remaining samples shall be fully cabled with the
applicable fiber optic cable listed in Table 10 and be subjected to the applicable tests of Table 12, Group 6.

shall be provided. The salt spray test of 4.6.13 shall be conducted.

a. For each series qua
shell size ranges ar
pair from each she

b.

45.2.3.2 Failures

One receptacle shell and plug barrel (with coupling nut) of any small and large shell size of each finish style qualified

If one or more sample units fail to pass Group C inspection, the sample shall be considered to have failed.

45233

Disposition of Sample Units

Sample units which have been subjected to Group C inspection shall not be delivered on the contract or purchase order.
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4.5.2.3.4 Noncompliance

If a sample fails to pass Group C inspection, the manufacturer shall take corrective action on the materials or processes
or both, as warranted, and on all units of product which are to be corrected and which were manufactured with essentially
the same materials and processes, and which are considered subject to the same failure. Acceptance and shipment of
the product shall discontinue until corrective action acceptable to the qualifying activity has been taken. After the
corrective action has been taken, Group C inspection shall be repeated on the additional sample units (all inspections, or
the inspection which the original sample failed, at the option of the qualifying activity). Groups A and B inspections may be
reinstituted, however final acceptance shall be withheld until the Group C re-inspection has shown that the corrective
action was successful. In the event of failure after re-inspection, information concerning the failure shall be furnished to
the cognizant inspection activity and the qualifying activity.

4.5.3 Failures of Groups A, B. or C

Lots which fail Groups £ 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 Inspegtion

4.6.1 Visual and Mechanical Examination

Reference TIA/EIA 455413, Visual and mechanical inspection of fiber optic.components, devices and assemblies.

4.6.2 Connectors

nsure the conformance
ctor may use in-process

The connectors, access
with the specification arn
controls to satisfy these

ories, and piece parts shall be visually.:and mechanically examined to ¢
d the applicable standards (see 3.1, 33, 3.4, 3.5, 3.36, 3.37). The contra
requirements.

4.6.3

Maintenance Aging (see 3.6)

Connectors shall be tesfed in accordance with EIA"364-24. The following detail shall apply: Insta|lation/removal tool shall

be in accordance with
contacts (if insert conta
performed with AS8196

4.6.4 Temperature Cy

Mated connectors shall
shall be 2 minutes maxi

AS81969/8 and AS81969/14. A minimum of 20%, but not less than
ns electrical contacts) of each connector shall be tested. 50% of the mai
D/8 tools and 50%.with AS81969/14 tools. There shall be no lubricant useq

cling (see-37)

be subjected to the temperature cycling of EIA 364-32, test condition A, e
murm’duration. The temperature of step 1 shall be -65 °C +0 -5 °C, and th

three termini and three
ntenance aging shall be
during this test.

xcept that steps 2 and 4
e temperature of step 3

shall be 175 °C for Cla

sA. D. J. K and P. and 200 °C for all other classes. The following prod

edure is recommended.

All channels to a maximum of 12 shall have reference power measurements in dBm recorded at room temperature.

Samples will be subjected to the above temperature profile.

Samples will be placed inside an environmental chamber with the ends exiting through the chamber porthole.

A maximum of 12 termini shall be monitored during the test. Optical power measurements in dBm on a maximum of

12 channels of the connector and the chamber temperature shall be recorded within the last 4 minutes of each

a.
b.
c.

temperature extreme soak time.
d.

the connector.
e.

requirements of 3.43.4 both during and after the test.

After conditioning (temperature cycling), the optical power in dBm shall be recorded for a maximum of 12 channels of

Connectors will meet the insertion/substitution loss requirements of 3.43.1 and the change in optical transmittance
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4.6.5 Coupling 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.

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, J, L, and N composites. 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 insertion/substitution loss
requirement of 3.43.1, and the change in optlcal transmlttance reqwrements of 3.43.4, shall be measured every 100
mating cycles, during and afte 3 ] etion of the test in order
to meet the requirements of 3.43.1 and 3.43.4. Reference TIA/EIA 455- 21, Matlng Durab|I|ty of Fitler Optic Devices.

4.6.7 Durability of Frognt Removable Inserts (If Applicable)
Using the appropriate tdol, install and remove the front removable insert a total of ten times. Ther¢ shall be no chipping or
breaking of inserts or other damage detrimental to the operation of the connector. All*channels, tg a maximum of 12, shall
have reference power njeasurements in dBm recorded at room temperature peri3.43.1, if not completed after the last test.
After testing, repeat insg¢rtion/substitution loss testing per 3.43.1. The conneetars shall meet the ifsertion/substitution loss
requirements of 3.43.1 gnd the change in optical transmittance requirements‘of 3.43.4.
4.6.8 Altitude Immersjon (see 3.10)

Mated connectors shall pe tested in accordance with EIA 364-03sThe following details shall apply

a. All cable ends shalll be located within the chamber and exposed to the chamber atmosphere, but not submerged or
sealed.

b. At the end of the third cycle, while the connectors are still submerged in the solution, thg return loss at ambient
temperature shall b¢ measured as specified in 4.7.2.

4.6.9 Insulation Resistance at Ambient Temperature (see 3.11)

Unmated connectors sHall be tested.in\accordance with test procedure EIA-364-21. The following details and exceptions
apply:

a. For lot acceptance |testing, where it is undesirable to install actual contacts in connectors, |simulated contacts and
special techniques rray be used in performing this test.

b. The tolerance on the applied voltage shall be £10%.
c. Connectors shall be mated when testing after altitude immersion, humidity and altitude low temperature.
4.6.10 Dielectric Withstanding Voltage at Sea Level (see 3.12).

Wired, unmated connectors shall be tested in accordance with test procedure EIA-364-20, method A. Connectors shall be
mated when testing after altitude immersion, humidity, and altitude low temperature. The following details and exceptions

apply:
a. The magnitude of the test voltage shall be as specified in Table 1 (see MIL-STD-1560 for service rating).
b. 50% of the contacts available shall be tested, but in no case shall less than six dielectric withstanding voltage

readings be taken. If the number of contacts is three or less, all contacts shall be tested. The test voltage shall be
applied between each wired contact, and each adjacent contact, and the shell.
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c. The test voltage shall be maintained at the specified value for 2 seconds minimum.

d. For quality conformance, simulated contacts and special techniques may be used in performing this test.
4.6.11 Insert Retention (see 3.13)

Unmated connectors shall be tested in accordance with EIA 364-35 with the following details and exceptions:

a. Force to be applied: 10 pounds per square inch + 5 pounds per square inch with a 25 pound minimum force.
b. Connectors may be terminated.

4.6.12 Salt Spray (Corrasion) (see 3 14)

4.6.12.1 Standard Tesf (Classes E, F, and G)

Unmated connectors shall be tested in accordance with EIA 364-26 and evaluated in,dccordance with AIR4789. The
following details and ex¢eptions shall apply:

a. Test condition letter|B.

b. The samples shall pot be mounted, but shall be suspended from thextop of the chamber usjng waxed twine, string,
glass rods, or glassjcord.

c. Wire ends must be protected to prevent salt migration.
The following procedurg is recommended:

a. All channels to a maximum of 12 shall have reference power measurements in dBm recorded at room temperature if
not already completed after the last test.

b. Samples will then bg un-mated and subjected.to the salt spray above.
c. After the test, the cqnnector and termini.shall be cleaned in order to meet the requirements of 3.43.1 and 3.43.4.

d. Samples shall be mated and optical power (dBm) shall be recorded for each of the channels.

e. A post test visual inspection:of the connector and termini shall be performed. All hardware will be checked for pits,
cracks, scratches, |de-lamination, and removal of finish due to test environment. Connpectors shall meet the
insertion/substitutiovr Joss requirements of 3.43.1 and change in optical transmittance requirer$ents of 3.43.4.

4.6.12.2 Dynamic Test (Classes A, B, D, H, J, K, L, M, N, and P)

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 then be subjected to the salt spray test in accordance with method EIA364-26.
The following details and exceptions apply:

a. The connectors (Class D, H, K, M, and P) shall be tested for 452 hours mated followed by 48 hours un-mated. For
initial qualification, the connectors (Classes A, B, and J), shall be subjected to 50 cycles durability followed by
1952 hours salt spray mated, then 48 hours salt spray un-mated followed by 1450 cycles durability. For initial
qualification, the connectors (Classes L and N), shall be subjected to 50 cycles durability followed by 952 hours salt
spray mated, then 48 hours salt spray un-mated followed by 1450 cycles durability. For periodic inspection, the
connectors (Class A, B, J, L, and N) shall be tested 452 hours mated followed by 48 hours un-mated.
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The connectors shall not be mounted, but shall be suspended from the top of the chamber using waxed twine, string,
glass rods, or glass cord.

Wire ends must be protected to prevent salt migration. After the salt spray exposure, the remaining number of
durability cycles specified in 4.6.6 shall be completed. Cleaning of the termini is permitted before continuing the
durability testing of 4.6.6.

The following procedure is recommended for initial qualification:

a.

The following procedurd is-recommended for periodic inspection:

a.

All channels to a maximum of 12 shall have reference power measurements in dBm recorded at room temperature if
not already completed after the last test.

Samples shall be mated and un-mated 50 cycles at a rate of 300 cycles per hour maximum

Cleaning of the ferrlile interface shall be allowed after 50 cycles, to remove any debris that may form on the interface
of the ferrule during|mate/un-mate testing.

Optical power (dBm) shall be recorded for each of the channels. Connectors shalldneet the insertion/substitution loss
requirements of 3.48.1 and the change in optical transmittance requirements 0f(3:43.4.

The mated samples|shall be subjected to the 1952 hour salt spray test.
After the test, the cgnnectors shall be cleaned. Cleaning shall consist.of a 5 minute water rinsg for all connector parts.

Optical power (dBm) shall be recorded for each of the channels: Connectors shall meet the insertion/substitution loss
requirements of 3.48.1 and the change in optical transmittance requirements of 3.43.4.

Samples shall be mpted and un-mated and subjected fo the 48 hour salt spray test.

After the test, the cdnnector and termini shall be.cleaned.

Samples shall be m
the insertion/substit

Ition loss requirements\of 3.43.1 and the change in optical transmittance r

Samples will be m

shall be recorded dpuring the mated ‘state every 100 cycles. Cleaning of the ferrule interface
any testing to remove any ,debris that may form on the interface of the ferrule during
Connectors will megt the insertion/substitution loss requirements of 3.43.1 and the change
requirements of 3.48.4.

ted and un-mated-1450 cycles at a rate of 300 cycles per hour maximu

ated and optical power (dBm) shall be recorded for each of the channels| Connectors shall meet

equirements of 3.43.4.

M. Optical power (dBm)
shall be allowed before
mate/un-mate testing.
in optical transmittance

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

The mated samples

shall be subjected to the 452 hour salt spray test.

After the test the connector shall be cleaned. Cleaning shall consist of a 5 minute water rinse for all connector parts.

Optical power (dBm) shall be recorded for each of the channels. Connectors will meet the insertion/substitution loss
requirements of 3.43.1 and the change in optical transmittance requirements of 3.43.4.

Samples will be un-mated and subjected to 48 hour salt spray test.
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f. After the test, the connector and termini shall be cleaned. Cleaning shall consist of a 5 minute water rinse for all
connector parts.
g. Samples shall be mated and optical power (dBm) will be recorded for each of the channels. Connectors shall meet

insertion/substitution loss requirements of 3.43.1 and the change in optical transmittance requirements of 3.43.4.
4.6.13 Electrical Engagement (see 3.16)

Counterpart plugs and receptacles shall be wired so as to provide a complete series circuit through all contacts of the
mated connector. A suitable power source and indicator shall be provided such that the earliest point at which the circuit
is completed, during normal connector mating, can be established. Connector halves shall be slowly mated by the normal
mating means until first |nd|cat|on of a completed circuit is observed Means shall be provided to ensure that electrical
contact is made betwee an the hood of the socket contact. The
mating operation shall be held at thls pomt and the overall connector Iength shall be measured.from solid reference points
on the connector halves. The mating operation shall then be continued until the connector-halves are in the completely

mated position. A seco
of these two measurem
shall be included in the

4.6.14 External Bendin

The receptacle connect
receptacle, an adapter
plug and receptacle co
determined. The load tg
the lever arm ‘L. This |
achieved. The applied |
monitored during the tg
excess of 50 uys for m
requirement of 3.43.2.

d overall length measurement shall then be taken from the same, refereng
pnts shall be not less than that specified in 3.16. Both the outer shield and
est of shielded contacts.

g Moment (see 3.22)

br shall be mounted as in normal service to a rigid.panel. Before mating t
br test torque arm shall be attached as shown.inythe detail specification
hnectors, the distance ‘L’ from the point of Jead application ‘P’ to the r
be applied at point ‘P’ shall be determined‘as the bending moment listed
pad shall be applied at a rate of approximately 10 pounds per second U
bad shall be held for 1 minute, than thé load shall be released. Continuit
st per 3.43.2. The test circuit used~to monitor shall be capable of det
lti-mode termini and 100 us for.single mode termini. Connectors shal

TABLE 16 =EXTERNAL BEND MOMENT

e points. The difference
inner conductor circuits

he plug connector to the
sheet. After mating the
nounting panel shall be
in Table 16, divided by
ntil the required load is
y of the termini shall be
ecting a discontinuity in
meet the discontinuity

Shell(Size Inch Pounds Newton Meters

A.8.9 51 5.8
B.10,11 155 17.5
C.12.13 206 23.3
D.,14.15 258 29.2
E.16.,17 310 35.0
F.18.19 361 40.8
G,20,21 413 46.7
H2223 464 524
J.24.24 516 58.3
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4.6.15 Terminus Reten

Unless otherwise specif
apply:

a.

SIMULATE

MOUNTING PANEL

|-— LEVER

g

ARM

(L) ———e=

APPLIED
LOAD
(P)

I\I

PLUG

CONNECTOR

RECEPTACLE
CONNECTOR

TORQUE
ARM

FIGURE 2 - EXTERNAL BENDING MOMENT TEST SETUP

tion (see 3.21)

ied, termini shall be tested as specifiedin EIA 364-29, method B. The fdllowing exceptions shall

Number of samples|- The test shall be performed on_20% of the terminus complement, but nat less than three termini

in each connector hAlf.

Applied axial load - Pre-load to 3 pounds maximum (13.6 Newtons). Apply load as specified in

Special requirements - Where the test;sequence required maintenance aging prior to termin

that were subjected|to maintenance.aging shall also be selected for terminus retention.

Axial direction - Thg applicableforces shall be applied along the longitudinal axis of individuag

tending to displace the termini to the rear.

Only termini to be tgsted need be installed in the connector.

Table 17.

us retention, the termini

| termini in the direction

TABLE 17 - TERMINI RETENTION

Termini Load +10%
Size Pounds | Newtons
16 25 111

4.6.16 Gauge Location (see 3.22, Series 1 only)

Applicable test gauges, as specified in Figures 3, 4, and 5, shall be installed in three randomly selected cavities in each
connector, with the accessory rear hardware removed. With each test gauge fully seated back against its contact
retention device, the axial location of the front end of each gauge shall be measured relative to the reference point
specified on the detail specification, as applicable. The test shall be repeated on pin assemblies using gauges specified
on Figure 3 and seating them forward in the contact cavity.
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4.6.17 Gauge Retention (see 3.23, Series 1 only)

Applicable test gauges, as specified in Figures 3 and 6 shall be installed in three randomly selected cavities in each
connector, with the accessory rear hardware removed. The axial load specified in Table 18 shall be applied to individual
test gauges in both directions. The load shall be applied at a rate of approximately 1 pound per second until the specified
load has been reached. Gauge displacement shall be measured with respect to the connector shell after an initial load of

2 pounds has been applied to ensure that all slack has been taken up.

1.80
x0.2 .0D10—=~ |=—
t.001 o
e £ Ege_77°
E —= }
-C- i __ T
G
! - Ol REer
C B d( DEFAIL F
L SIZE 22D
APPRO / 003 R
. SEE
SPHER _/ MAX NOTE 5
RAD
©|c[0.0003[TIR|
A BDIA CDIA D DIA E G DI/
Confact| +0.0005 +0.0002 +0.0002 +0.0000 +0.0000 +0.00q0
Sige -0.0000 -0.0000 <0.0000 -0.0002 -0.0002 -0.0002
29D |0.2950 (7.49) [ 0.0295 (0.749) {0.0600 (1.52) [ 0.0410 (1.04) | 0.0330 (0.838) | 0.0480 (1.22)
2D " 0.0390 (0.991) | 0.0910 (2.31) " 0.0700 (1.78)
16 " 0.0615.(1.56) |0.1270 (3.23) " 0.1030 (4.62)
1p 0.0930 (2.36) |0.1790 (4.55) 0.1510 (3.84)
1P 0.1240 (3.15) |0.2380 (6.05) 0.2130 (4.41)
8 tjax ¢ 0.2170 (5.51) {0.3110 (7.90) " 0.2760 (4.01)
FIGURE 3 - TEST GAUGE, PIN, GAUGE LOCATION AND RETENTION
NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for information only.
3. Material: Hardened tool steel.
4. Finish: 32 micro-inches polished.
5. Design of rear extension is optional, but must have a groove provided as specified.
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010
.250 * 001_’] Sae-77°
— A MIN >
E —= SEE
DETAIL —r—
F
Pl A
7 1L N ! D mer
j_“ | DETAIL F
y SIZE 220
3
APPROX —/] 'oﬂzx“ \— DESIGN AND
SPHER L——oo5 R REAR EXTENSION
RAD o[ cJo.ooo3[TIR] MAX OPTIONAL
[
A B DIA CDIA D DIA E g DIA
Contact +0.0005 +0.0002 +0.0002 +0.0000 +0.0000Q +(.0000
Size -0.0000 -0.0000 -0.0000 -0.0002 -0.0002 -0l0002
22D || 0.3000 (7.62) | 0.0295 (0.749) | 0.0600 (1.52) | 0.0410 (1.04) | 0.0290 (7.37) | 0.0480 (1.22)
20 " 0.0390 (0.991) | 0.0910 (2.31) " 0.0700 (1.78)
16 " 0.0615 (1.56) | 0.1270 (3.23) " 0.1030 (2.62)
12 " 0.0930 (2.36) 0.1790 (4.55) - " 0.1510 (3.84)
10 " 0.1240 (3.15) | 0.2380 (6.05) " 0.2130 (5.41)
8 triax " 0.2170 (5.51) | 0.3110(7.90) " 0.2760 (7.01)

FIGURE 4 - TEST GAUGE}PIN, GAUGE LOCATION

NOTES:
1. Dimensions are in in¢hes.

2. Metric equivalents are given for information only.
3. Material: Hardened fool steel.

4. Finish: 32 micro-inches polished.
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A 250 |
MIN
F —e 010— |
e +.001 58°-77°
i RE— ———[
C B } B
R ] G
LT, 002 R .003 R N A R
’ ' DESIGN AND DETAIL F
f-BBS MAX : REARExTENSION — SIZE 22D
: MAX
o] c|.0003[TIR| \ii* OPTIONAL
G
A B DIA C DIA D DIA E g DIA

Contact +0.0005 +0.0002 +0.0002 +0.0000 +0.0000 +(.0000
Size -0.0000 -0.0000 -0.0000 -0.0002 -0.0002 -0,0002
22D || 0.5850 (14.86) | 0.0600 (1.52) | 0.0600 (1.52) | 0.0410 (1.02) 0.0480 (1.22)
20 " 0.0770 (1.96) | 0.0910 (1.55) 0.0330 (0.838) | 0.0700 (1.78)

16 " 0.1120 (2.84) | 0.1270 (3.23) " 0.1030 (2.62)

12 " 0.1600 (4.06) | 0.1790 (4.55) " 0.1510 (3.84)

10 " 0.2190 (5.56) | 0.2380 (6.05) " 0.2130 (5.41)
8 triax || 0.5900 (14.99) | 0.2870 (7.29) | 0.3110(7:90) " 0.2760 (7.01)

FIGURE 5 - TEST GAUGE, SOCKET, GAUGE LOCATION
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A .250 '
MIN
£ —= 010
o SEEML +.001 58°-77°
| g F >
k\__. T j
C B :
L 7o I o
Z002 R 003 R/ ¥ AN REF
+.002  MAX DESIGN AND DETAIL F
~ 000 L 005R REAR EXTENSION  SIZE 22D
: MAX OPTIONAL
@[ c|.0003[TIR]
G —1
A BDIA CDIA D DIA E GDIA
+0.0005 +0.0002 +0.0002 +0.0000 +0.0000 +0.0000
Contact Site -0.0000 -0.0000 -0.0000 -0.0002 -0:0002 -0.0002
22D 0.6260 (15.90) | 0.0600 (1.52) | 0.0600 (1.52) | 0.0410 (1.04) 0.0480 (1.22)
20 " 0.0770 (1.96) | 0.0910 (1.55) 0.0330 (0.838) | 0.700 (1.78)
16 0.1120 (2.84) | 0.1270 (3.23) " 0.1030 (2.62)
12 0.1600 (4.06) | 0.1790 (4.55) 0.1510 (3.84)
10 " 0.2190 (5.56) | 0.2380 (6.05) " 0.2130 (5.41)
8 triax 0.6310 (16.03) | 0.2870 (7.29) | 0.3110 (7.90) " 0.2760 (7.01)

4.6.18 Contact Retenti
Unless otherwise specif

Procedure |. Contact re
exceptions shall apply:

a. Number of samples

in each connector h

b. Applied axial load -

FIGURE 6 - TEST GAUGE; SOCKET, RETENTION

pn for Electrical Contacts (see 3.24, Series 1 only)

ed, contacts shall be tested to procedures | and Il.

tention shall be tested\in accordance with test procedure EIA-364-29. T
- The test shallbe performed on 20% of the contact complement; but not
BIf.

Preload.to 3 pounds maximum, (13.6 Newtons). Apply load as specified in

c. Special requiremen

he following details and

less than three contacts

Table 18.

s—\Where the test sequence required-maintenance-agingpriorto-contag

t retention, the contacts

which were subjected to maintenance aging shall also be selected for contact retention.

d. Axial direction - The applicable forces shall be applied along the longitudinal axis of individual contacts in the direction
tending to displace the contacts to the rear.

Only the contacts to

be tested need be installed in the connector.
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TABLE 18 - CONTACT RETENTION.

Load + 10%
Contact Pounds Newtons
221/
22D 10 44
22M 1/
20 15 67
16 25 111
12 25 111
8 25 111
10 25 111

1/ Inactive for new design.

Procedure 1l. Contact r¢tention shall be tested in accordance with test procedure EIA-364-29. T

exceptions shall apply:
a. 4.6.18athrough 4.6
b. Axial direction - San
c. Only the contacts to
4.6.19 Accessory Thre
The mated connector g
shown in the detail spe

accessory end of the p
Table 7). The applied |

ch
the accessory end of th

4.6.20 Vibration (Initial

All channels to a maxim
completed after the las
subjected to discontinu
connectors shall be su
normal means. A minini

18c apply.

e as 4.6.18d, except the direction shall tend to displdce the contacts to th
be tested need be installed in the connector.

bd Strength (see 3.16)

hall be mounted as in normal service to a rigid panel. The torque wren

Lification sheet. After mating the 'plug and receptacle connectors, a torqu
g at a rate of approximately 10tinch pounds per second until the required

he following details and

e front.

ch shall be attached as
e shall be applied to the
torque is achieved (see

ad shall be held for 1 minute;'than the load shall be released. The test shall then be repeated on

receptacle.
Qualification Only)(see 3.17)

um of 12 shall'have reference power measurements in dBm recorded at

room temperature if not

t test per 343.1. The sources and power meters shall remain conne
ty monitaring, and optical power (dBm) shall be recorded during the
pjected, 10" the applicable test specified. Connectors shall be mounted

cted to any termini not
st. Cabled and mated
the vibration table by

umsefrthree termini shall be continuously monitored for discontinuities pgr 3.43.2 throughout the

test. A detector capablg

of detecting any discontinuities in excess of 50 ys for multi-mode termini and 100 ps for single

mode termini shall be used (see 4.7.3). After the test, opfical power shall be recorded for each of the channels.
Connectors shall meet the substitution loss requirements of 3.43.1, the discontinuity requirements of 3.43.2, and the
change in optical transmittance requirements of 3.43.4. All plugs shall have an accessory load fixture in accordance with

Figure 7.

4.6.20.1

Vibration Test Conditions

Connector samples shall be divided equally and subjected to vibration as follows:

a. Sine vibration per 4.

6.21.1.1.

b. Random vibration per 4.6.21.1.2.

C.

Random vibration per 4.6.21.1.3.

NOTE: One connector required for each test.
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4.6.20.1.1 Sine Vibration

Connector samples shall be subjected to a simple harmonic motion from 10 to 2000 Hz in each of three mutually
perpendicular axes. The level of vibration shall be a velocity 254 mm/s from 10 to 50 Hz; 1.5 mm double amplitude from
50 to 140 Hz, and 60 G from 140 to 2000 Hz. The entire frequency range from 10 to 2000 Hz and back shall be traversed
in 20 minutes. The vibration shall be applied for a duration of 12 hours in each of the three mutually perpendicular axes
for a total of 36 hours. Each axis of vibration shall be accomplished by vibrating for 4 hours at ambient room temperature,
4 hours at -55 °C + 5 °C, and 4 hours at +175 °C + 5 °C for Classes A, D, J, K, and P, and 200 °C + 5 °C for Classes B, E,
F, G, H, L, M, and N.

4.6.20.1.2 Random Vibration (Elevated temperature)

Connectors shall be subje

a. Test condition VI, Letter ‘J’, at elevated temperature.

b. Vibration at the following temperatures: 175 °C + 5 °C for Classes A, D, J, K, and P,-and 200 9C + 5 °C for Classes B,
E,F,G,H, L M, and N.

c. Duration shall be 8 hours in the longitudinal direction and 8 hours in a perpendicular direction for a total of 16 hours.
4.6.20.1.3 Random Vilpration

Connectors shall be suljjected to the test specified in EIA 364-28. Thefollowing shall apply:
a. Test condition V - Uking the vibration envelope shown in Figure 8 (derived from zone 2, outlingéd in AIR1557).
b. Vibration to be conducted at ambient temperature.

c. Duration shall be 8 hours in the longitudinal direction and 8 hours in a perpendicular direction for a total of 16 hours.
Test accessory shall not be required.
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NOTES:

1

2
3.
4

LL - ACCELEROMETER
FPOSITION

BACKSHELL
[ ASSEMBLY

- CABLE
ey
iy 2 /
— L . .
=| || T AP —— 1" 3
P L
a 1 e -i"}'
=== v Ve 1
- 200 MM -
e | ] [? ﬂ?j
N1 ] o FIRST
C G CLAMP
(BACKSHELL POINT
ASSEMBLY) (SEE NOTE4)
Weight (kg)
L (mm) Backshell LL
Root to C.G. Assembly (mm)
Shell Size +10%/-0% +10%/-0% 11
9 15.24 0.05 10.2
11 17.78 0.06 10.2
13 19.05 007 17.8
15 19.05 0.09 25.4
17 19.05 0.11 25.4
19 22.86 0.18 30.5
21 22.86 0.22 30.5
23 23.37 0.25 35.6
25 23.37 0.31 35.6

Dimensions are in millimeters.
Shape of test accesspry is optional:
The test accessory may includé a“strain relief clamp.

clamp point to be cornsidered a portion of the backshell assembly weight. Clamp point for serieg

non-vibrating membdr:

For series I, clampjoint tobe located on vibration table, and cable weight between rear of grg

FIGURE\7 - VIBRATION TEST ACCESSORY

mmet and tie down
land IV is to be on
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