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1. SCOPE:

1.1

1.2

1.2.1

1.2.1

1.2.1

1.2.1

1.2.1

1.2.1

1 Tem

4

Scope:

This specification covers miniature, composite, high density, threaded coupling, self
locking, circular, environment resistant, electrical connectors utilizing removable crimp

contacts, and associated hardware, which are capable of continuous operati
temperature range of -65° to +175°C. These connectors are supplied under

on within a
a MIL-STD-

790 reliability assurance program. See 6.1 for intended use and applications.

Description:

The connectors employ rear release removable pin and socket contacts with
terminatipn. The connectors are designed to assure proper orientation of th
halves prior to electrical circuit closure. The connectors include \EMI shieldir
They alsp provide electrical continuity between mated shells¢rior to contact
and have the contacts so located as to be protected fronhandling damage :
inadvertgnt electrical contact. The connectors consistof a composite mater
weight characteristics and, when used with backshells’and contacts specifie
provide high levels of corrosion resistance and durability.

Design| considerations: Connectors are designed to be used as a system
backshells and contacts specified herein.\ WWhen so used, the connectors §
performance during or after, as applieable, under the following environmer

erature: -65° to +175°C:

.2 Vibration:

a. Random: 41.7:G RMS at rated high and low temperatures without
495 G RMS at ambient temperature with backshell.

crimp

e mating

g capability.
engagement
hnd

al with light
d herein,

vith
ire capable of
tal conditions:

backshell.

b. SLne: 60 G at ambient temperature with backshell.

.3 AltitudeD Altitudes from sea level to 100,000 feet (8 torr). Test voltage w

ill vary with

altitude (see Table XII).

300 G (see 3.23).

4.1 High impact shock: Per MIL-S-901.

Shock: Shock as represented by a 3 + 1 milliseconds base half-sine wave peaking at

1.2.1.5 Humidity: Humidity conditions up to 98 percent relative humidity including

1.2.1

condensation (see 3.25).

.6 Corrosion: 2000 hours exposure to salt-laden atmosphere (see 3.15).
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1.2.1.7 Temperature cycling: See 4.6.3.

1.2.1.8 Fluid immersion: Immersion, in jet fuel, lubrication oil, liquid coolant, hydraulic fluid,
gasoline, cleaning compound, defrosting fluid, and solvents (see 3.29).

1.2.1.9 EMI shielding: EMI shielding effectiveness: 100 MHz to 10 GHz, minimum attenuation
of 50 dB (see 3.27).

1.2.1.10 Electrolytic erosion: Exposure of uncoupled connector to a salt moisture environment

1.2.1.11 Dura

(see

1.3 Classific

1.3.1

Conne

3.34).

bility: 1500 matings and unmatings (see 3.4.1, and 3.10).

htion:

quick coupling and are as follows:

a. Seillies: The series A and B connectors are not intermateable.

A -
B -

Utilize MIL-C-38999 insert arrangements.
Utilize MIL-C-81511 insert arrangements.

b. Types:

Plugs: Straight.

Receptacles: Wall mounting, both front and rear panel mounting
mounting. Contains grounding member that makes shell contact
contact engagement.

c. Class: R - Environment resisting - conductive shell, EMI shielded.

E.{ Environment resisting - conductive or nonconductive shell
shielded.

ctors: Connectors fabricated to this specification are scoop-proof, self-locking,

jam nut
prior to

, non-EMI

G - Environment resisting - conductive shell, EMI shielded, space grade.
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1.3.2 Contacts:

a. Styles:

(1)

Conne

Connectors ordered with high performance contacts:

H - Pin
J - Socket

ctors ordered less contacts, but intended for assembly with all high

The H or J designators are used 1o indicate a rull complement of ppplicable

high performance contacts rated at 1500 cycles of durability, and
in the part number marked on the connector.

Connectors ordered with standard contacts:

P - Pin
S - Socket

The P or S designators are used to indicate a full complement of
standard contacts rated at 500 cycles ef-durability, and shall appe
number marked on the connector.

Connectors ordered without contacts:

A - Less pin contacts. Application specifies 500 cycles of durabil
B - Less socket contacts.
K - Less pin contacts, Application specifies 1500 cycles of durab
L - Less socket contacts.

shall appear

applicable
par in the part

ty.

lity.

The A, B, K;.or'L designators are used to indicate connectors ordered less

contactsgand are intended to have other than all standard power
installéd)(example: shielded, coaxial and thermocouple contacts
or L 'designator shall appear in the part number marked on the cg

contacts
. The A, B, K,
nnector.

berformance

or all standard contacts, shall have the H or J designator, or the P or S designator,
respectively in the part number marked on the connector the same as connectors
ordered with a full complement of applicable contacts.
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1.3.3 Associated hardware:

a. Types:

Backshells.

Protective covers.

Dummy stowage receptacles.

Sealing plugs.

2. GOVERNNENT DOCUMENTS:

2.1

Specificg

Unless o
issue list
Standarg

extent specified herein.

tions, standards and handbooks:

therwise specified, the following specifications, €tandards and handbooks of the
d in that issue of the Department of Defense lndex of Specifications and
s (DoDISS) specified in the solicitation fornia part of this specificat

on to the

es: General

nnectors and

y

SPECIFICATIONS

MILITARY

MIL-S-P01 Shock(Tests, H.I. (High Impact); Shipboard Machinery,
Equipment and Systems, Requirements for

MIL-S-f742 Serew Threads, Standard, Optimum Selected Seri
Specification for

MIL-PRF-8516 Sealing Compound, Synthetic Rubber, Electric Co
Electric Systems, Chemically Cured

MIL-I-16923 Insulating Compound, Electrical, Embedding, Epo

MIL-C-22520 Crimping Tools, Terminal, Hand or Power Actuated Wire
Termination, and Tool Kits, General Specification for

MIL-W-22759

MIL-PRF-23586

Wire, Electric, Fluoropolymer-Insulated, Copper or Copper Alloy

Sealing Compound (With Accelerator), Silicone Rubber,

Electrical
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2.1 (Continued):

MIL-M-24041

MIL-W-25038

MIL-C-39029

Molding and Potting Compound, Chemically Cured,
Polyurethane

Wire, Electrical, High Temperature and Fire Resistant, General
Specification for

Contacts, Electrical Connector, General Specification for

MIL-A-#6146

MIL-C-p5330
MIL-W181381

MIL-I-81550

MIL-I-81969

MIL-C-B5049
STANDARDS

FEDERAL

FED-S[TD-H28

QQ-B-$75

MILITARY

Adhesive Sealants, Silicone, RTV, Non-Corrosive’(For Use With
Sensitive Metals And Equipment)

Connectors, Preparation for Delivery of
Wire, Electric, Polyimide-Insulated{Copper or Copper Alloy

Insulating Compound, Electrical, Embedding, Reversion
Resistant Silicone

Installing and Remoyal*Tools, Connector, Electricgl Contact,
General Specification for

Connector Accessories, Electrical General Specifitation For

Screw-Thread Standards for Federal Services

Braid, Wire, (Copper, Tin Coated, or Silver Coated, Tubular, or
Flat)

MIL-STD-202

MIL-STD-790

MIL-STD-889

MIL-STD-1285

Test Methods for Electronic and Electrical Component Parts
Reliability Assurance Program for Electronic Parts Specifications
Dissimilar Metals

Marking of Electrical and Electronic Parts
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2.1

ize 14
ize 16
ize 18
ize 20
ize 22
ize 24

re, MIL-C-

(Continued):
MIL-STD-1344 Test Methods for Electrical Connectors
MIL-STD-1560 Insert Arrangements for MIL-C-38999 and
MS3425 Insert Arrangements, Electrical Connector, Shell Size 8
MS3426 Insert Arrangements, Electrical Connector, Shell Size 10
MS3428 Insert Arrangements, Electrical Connector, Shelr§
MS3429 Insert Arrangements, Electrical Connectar, [Shell §
MS3430 Insert Arrangements, Electrical Connéctor, Shell §
MS3431 Insert Arrangements, Electrical Connector, Shell §
MS3432 Insert Arrangements, Electrical Connector, Shell §
MS3433 Insert Arrangements, Electrical Connector, Shell §
MS3435 Test Gage, Contact Location and Retention Featu

0081511 Series 3 and 4 Connectors

MS27488 Plug, Sealing, Electrical Connector

MIL-C-R9600/10

MIL-C-R9600/11

Connectors, Electrical, Circular, Miniature, Compo
Density, Quick Coupling, Environment Resistant, R
Crimp Contacts, Receptacle, Flanged (Series A)

Connectors, Electrical, Circular, Miniature, Compo
Density, Quick Coupling, Environment Resistant, R
Crimp Contacts, Receptacle, Jam Nut (Series A)

site, High
Removable

site, High
Removable

MIL-C-29600/12

MIL-C-29600/20(AS)

Connectors, Electrical, Circular, Miniature, Composite, High
Density, Quick Coupling, Environment Resistant, Removable

Crimp Contacts, Plug (Series A)

Connectors, Electrical, Circular, Miniature, Composite, High
Density, Quick Coupling, Environment Resistant, Removable

Crimp Contacts, Receptacle, Flanged (Series B)
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2.1

2.2

(Continued):

MIL-C-29600/21(AS)

MIL-C-29600/22(AS)

Density, Quick Coupling, Envieronment Resistant,
Crimp Contacts, Receptacle, Jam Nut (Series B)

Connectors, Electrical, Circular, Miniature, Composite, High

Removable

Connectors, Electrical, Circular, Miniature, Composite, High

Density, Quick Coupling, Environment Resistant, Removable

Crimp Contacts, Plug (Series B)

(Copies
manufac
the contrn

Other pu
The follo
The issu
in the cu

AMERIC

ANSI -

(Applicafjon for copies should beaddressed to the American National Stand

11 West

AMERIC

ASQCH

pf specifications, standards, handbooks, drawings and publications

furers in connection with specific acquisition functions should-tle ob

acting activity or as directed by the contracting officer.)

blications:

wing document(s) form a part of this specificatian to the extent sped

rent DODISS and the supplement thereto, if.applicable.

AN NATIONAL STANDARDS INSTITUTE (ANSI)

Z540.1 Laboratories, Calibration and Measuring and Test Equ
Adopted)

42nd Street, New York, NY 10036.)

AN SOCIETY FOR/QUALITY CONTROL (ASQC)

71.4 Procedures, Sampling, and Tables for Inspection by A
(DoD adopted)

(Applicajonfer’copies should be addressed to the American Society for Qua
P.O. Box 3005, 611 East Wisconsin Avenue, Milwaukee, W1 53201-4606.)

required by
lained from

ified herein.

es of the documents which are indicated as DOD adopted shall be the issue listed

ipment (DoD

ards Institute,

ttributes

lity Control,
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2.2

(Continued):
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM-B488 Gold for Engineering Uses, Electrodeposited Coatings of
(DoD adopted)

ASTM D570-81 Plastic, Water Absorption of

ASTM E595-84 Standard Test Method Total Mass Loss and Volatilie.gondensable
Materials from Outgassing in a Vacuum

ASTM [G85-85 Modified Salt Spray (Fog) Testing, Practice for

(Applicafjon for copies should be addressed to the American Society for Testing and
Materialg, 100 Barr Harbor Drive, West Conshohocken, PA-19428-2959.)

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA R§-359 EIA Standard Colors for Celor identification and Coding
(ANSI C-83.1-1973)

(Applicafjon for copies should be addressed to the Electronic Industries Association, 2001
Eye Strept, N.W., Washington, DC 20006.)

THE INSTITUTE FOR INTERCONNECTING AND PACKAGING ELECTRONIC
CIRCUITS (IPC, INC.)

J-STDH006 Requirements for Electronic Grade Soldering Alloys and Fluxed and
Non-Fluxed Solders for Electrical Soldering Applicatiohs

(Applicafjon for copies should be addressed to the Institute for Interconnecting and
Packaging Electronic Circuits (IPC, Inc), 7380 North Lincoln Avenue, Lincolnwood, IL
60646-1776%)
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2.2

2.3

(Continued):

SOCIETY OF AUTOMOTIVE ENGINEERS (SAE)

SAE-AS3582 Packing Preformed O-ring Seal AMS 3304
SAE Aerospace Information Report
AIR 1557 High Extended Vibration Environment (Oct. 79)
SAE Aerospace Information Report
AIR 1351 Manufacturer's Identification of Electrical Connector Contacts, Terminals, and

Splices

(Applicafjon for copies should be addressed to the Society of Automotiye En

Commor
INTERN
ISO/R
ISO/R
ISO/R
ISO/R

Part

Part

Part

wealth Drive, Warrendale, PA 15096.)
ATIONAL STANDARDS ORGANIZATION

58-1973-1SO-Basic Profile for Triangular Screw Threads, .25t0 5 M

P61-1973-1SO-Metric Screw Threads, GeneralPlan, .25 to 300 MM

P62-1973-1SO-Metric Screw Threads for Screws, Bolts, and Nuts, 6

D65-197 3-

1 - ISO General Purpose Metric Screw Threads, Tolerances, Princ
Basic Data.

2 - ISO General Purpose Metric Screw Threads, Tolerances, Limitg
Sizes for Medium Quality €emmercial Bolt and Nut Threads 1.6

3 - ISO General Purpose Metric Screw Threads, Tolerances, and L
for Constructional Threads 1.6 to 355 MM.

(Applica

1430 Brqadway, New York,_NY 10018.)

(Indust

from libraries. They are also distributed among technical groups and using |
agencieq.)

Order of |precedence:

on for copies should\be addressed to the American National Stand

association specifications and standards are generally available fo

gineers, 400

M.

to 39 MM.
ples and
of

to 39 MM.
eviations

ards Institute,

" reference
Federal

In the event of a conflict between the text of this specification and the references cited
herein, the text of this specification shall take precedence.

-10 -
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3. REQUIREMENTS:

3.1 Specification sheets:
The individual item requirements shall be as specified herein and in accordance with the
applicable specification sheet. In the event of any conflict between the requirements of

this specification and the specification sheet, the latter shall govern.

3.2 Qualification:

Connectors furnished under this specification shall be products which are gtalified for
listing on| the applicable Qualified Products List at the time set for opening of bids (see 4.4
and 6.3)

3.2.1 Reliability: The contractors reliability program for assembledconnectors apd assembly
procedures shall meet the requirements of MIL-STD-790-with the exceptiop that the
failure feporting period shall be 12 months in lieu of 6 months.

3.3 Materialg:

Materialg shall be as specified herein. However,*"when a definite material is pot specified,
a material shall be used which will enable the,connectors and accessories tq meet the

performgnce requirements of this specification and shall be of the lightest practical weight.
Acceptance or approval of any constituept material shall not be construed as a guarantee
of the acgeptance of the finished product.

3.3.1 Metals] Metals shall be of a corrosion-resistant type or shall be plated or tfeated to
resist gorrosion.

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. Theé use of dissimilar metals in contact, which tend toward act{ve galvanic
corrosion (particularly brass, copper or steel used in contact with aluminyim or
alum|num-atloy) is not acceptable. However, metal plating or metal spraying on
dissimitar-base metals to provide compatible couples for abutting surfacgs is permitted
per MIL-STD-889. The use of dissimilar metals separated by an appropriate insulating
material is also permitted.

-11 -
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3.3.1.2 Hydrolytic stability: Encapsulation and embeddment materials shall be selected from

3.3.2

3.3.3

3.34

3.3.5

3.3.6

the following specifications: MIL-PRF-8516, MIL-I-16923, MIL-PRF-23586, MIL-M-
24041, and MIL-1-81550. The materials selected shall be capable of filling all voids
and spaces around the items enclosed. For Air Force Applications use of materials
other than transparent silicone in accordance with MIL-I-81550 requires procurement
activity approval. When tested as specified in 4.6.36.2, the connector shells shall be
without defects detrimental to performance. Connector weight shall not increase
greater than 0.75 percent. When subjected to an overtorque at 150 percent of those
values specified in Table I, there shall be no evidence of breaking, loosening of parts,
Or CrgreKimg:

Compdnents: Materials for specific components of the connector shalbbe s follows:

a. Shells, coupling rings, and associated hardware - Corrosionsresistant, high
performance resins, with or without filler materials, shall be defined by gpecifications
listgéd in the DODISS or published by professional materials associations.
Exgeptions may be granted by the preparing activity,“\Use of regrind mfterial
requires the connector manufacturer to demonstrate to the qualifying activity that the
regrind process does not jeopardize the intended'use of the connector|and the
material meets the characteristics, propertiesyand capabilities of virgin|material.

b. Insert - Reinforced epoxy resin or otherrigid dielectric material.

c. Grqgunding members - Heat treated-beryllium copper, corrosion resistant steel or
corjductive elastomer designed to provide electrical contact with the mating shell.

d. Gaskets, grommet and interfacial seal - Silicone, fluorosilicone, or
siligone/fluorosilicone blend elastomer.

Magnetic permeability (magnetic materials): The relative permeability of the wired,
assembled and fully-mated connector assembly shall be less than 2.0 Mu when
measufed in accordance with 4.6.34.

Fungus resistant: Materials used in the construction of these connectors ghall be fungus
inert (spe4.1.3).

Contact materials: Contacts shall be made of conductive copper alloys as specified in
MIL-C-39029.

Contact plating: Contacts shall be plated to meet or exceed the performance
requirements of MIL-C-39029 and withstand 1500 cycles of durability (see 4.6.5).
Contact finish shall be 5 millionths minimum gold alloy over 45 millionths minimum
palladium alloy, over a suitable underplate, and compatible with gold finish as defined in
of MIL-C-39029.

-12 -
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3.3.7 Connectors and accessories finish: Conductive connector shells and backshells shall
have a finish compatible with 500 millionths minimum tin or tin alloy, over a suitable
surface preparation. Electrically conductive connector shells and backshells shall have

3.3.8

3.3.8.1

3.3.8.2

3.4 Design and construction:

Connectprs and accessories shall be designed and eonstructed to withstand

an EMF range of -.10 to -.40 volts as specified in MIL-STD-889. Coupling

rings, jam

nuts, dust caps, dummy receptacles, and associated hardware shall meet the

requirements of this specification.
Dielectric materials:

Inse X
mechanical characteristics for the purpose intended.

Insert faces: The mating face of socket inserts shall be a hard nonresilie
The nating face of pin inserts shall be a resilient material which-shall prg
sealing to meet the specification performance requirements:

electrical, and

nt material.
vide sufficient

normal

handling|incident to installation and maintenance ifn“service. Connectors shall be

designed such that neither the pins nor sockets will be damaged during norn

3.4.1

3.4.11

3.4.1.2

nal mating of
be as
sory interface

5 specified to
50 capable of
pplicable.
connector

ach connector
ntact for each
hts utilizing
ment shall be

Indirect shipment: Connectors may be ordered without contacts (see 1.3.1, 6.2 and

6.4).

Insert arrangement: Insert arrangements for MIL-C-29600 Series A connectors shall
be as specified in MIL-STD-1560, as applicable (pattern 25-11 is not applicable).
Insert arrangements for MIL-C-29600 Series B connectors shall be as specified in

MS3425, MS3426 and MS3428 through MS3433, as applicable. The en

gaging end of

the pin contact in assembled connectors shall be located within 0.024 inch (0.61 mm)
diameter of true position and the engaging end of socket contacts in assembled

connectors shall be located within 0.015 inch (0.38 mm) diameter of true

position.

-13 -
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3.4.1.3

Installing and removal tools: Tools required for the assembly and disassembly of the

pin and socket contacts into their connector inserts shall be qualified to MIL-I1-81969/16
for series B connectors, or MIL-1-81969/8 and MIL-I-81969/14 for series A connectors.
One qualified MIL-1-81969/16 or MIL-1-81969/14 tool shall be enclosed in the unit
package, as applicable. For indirect shipments, connectors may be ordered without

instal

3.4.2

ling and removal tools (see 6.2 and 6.4).

Insert design and construction: The entire insert and wire sealing or wire supporting

member of the assemblies shall be one integral part, designed to provide sealing and
support around the wires and to be nonremovable. The inserts shall be installed in the

locatior
moldeg
piece.

design
their cg
locking
the cor
3.20).

The ing
contac
accord
conforn

3.4.3 Sealing:

3.4.3.1 Wire

envir
appli
grom
furnis

A
d

a.

piece or no more than two pieces bonded so as to form essentiall
Inserts shall be of construction, eliminating all air paths between c
shall be such as to permit the removal and replacement of ‘individu
nnector inserts with specified installing/removal tools (see,3.4.1.3).
device shall be contained or located in the rigid dielegtric insert ang
tacts in accordance with the contact retention requirements specifig

erts shall be secured to prevent rotation or‘movement within the sh
inserts shall have a resilient interface seal’bonded to the front face
ance with the applicable standards. Socket entry holes and pin bar
h to Figures 4 and 9.

sealing: Environment resisting assemblies shall be designed to meg
bnmental requirements of this specification using wire of outer diam
cable range as showntin Table I. Sealing to size 8 cavities of the w
met may be accomplished by means of separate resilient bushings
hed with the connector. Connectors shall meet the requirements s

full complement of wire of the applicable minimum or maximum ins
ameter-is installed.

b. Any-combination of wire diameters within the extremes of (a) above 4

Il be one

one integral
ntacts. The

| contacts into
The contact

| shall retain
bd herein (see

ell. All pin
in
ier rings shall

et the

eter within the
re sealing
which shall be
becified when:

ulation

ire used.

-14 -
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TABLE |. Wire sealing.

Outer diameter diameter of finished wire
Series A Series B
Inches MM Inches MM

Contact Wire
Size Size

22D-23 28
26 0.030 Minimum | 0.76 Minimum | 0.030 Minimum | 0.76 Minimum
24 0.054 Maximum | 1.37 Maximum | 0.054 Maximum | 1.37 Maximum

22

20 24
22 0.040 Minimum | 1.02 Minimum | 0.040 Minimum |CKOR Minimum
20 0.083 Maximum | 2.11 Maximum | 0.074 Maximum:}M1.88 Maximum

16 20
18 0.065 Minimum | 1.65 Minimum | 0.060 Minimum | 1.52 Minimum
16 0.109 Maximum | 2.77 Maximum | 0.103 Maximum | 2.62 Maximum
12 14 0.097 Minimum | 2.46 Minimum | 0.09ZMinimum | 2.46 Minimum
12 0.142 Maximum | 3.61 Maximum | 0435 Maximum | 3.48 Maximum
bhielded | 0.120 Minimum | 3.05 Minimum
Cable | 0.155 Maximum | 3.94 Maximum N/A N/A

oo
w

3.4.3.2 Grommet sealing plugs: Unless otherwise specified (see 3.1), the grommets of
envirpnment resisting connectors shall -besdesigned to accept sealing plygs in
accoldance with MS27488 and MIL-C-85049/80 in lieu of wire where unwired contacts
are employed. Fifteen percent of the'number of contacts, but not less than one, shall
be enclosed in the unit package¢ For indirect shipments, connectors may be supplied
withqut grommet sealing plugs (see 6.4).

3.4.3.3 Interfacial seal: Plugs and receptacles with pin inserts shall have a resilient face with
individual pin barriers (see Figures 4 and 9). The pin barrier projections shall seal in
their respective lead-in chambers of the hard face socket insert. The regilient
interfacial seal shall provide individual contact seals in the mated conditipn to ensure
circult isolation_between each contact and contact to shell.

3.4.4 Shell: Bhélls; including mounting flanges, shall be of one-piece construction and shall
be des|gned to retain their inserts 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. The shells of crimp contact connectors
shall have a blue color band in accordance with EIA RS-359, indicating a rear release
contact retention system. The blue color band shall be located so that it is readily visible
to any person servicing a mounted connector. The shell shall be designed to accept and
retain a cable support or other accessory (see Figures 5 and 10).

3.4.4.1 Grounding members: Grounding members shall be designed to provide electrical
contact with the mating shell prior to contact engagement.
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3.4.4.2 Jam-nut mounting receptacles: Jam-nut mounting receptacles shall be provided with
mounting nut MIL-C-29600/7 all with provisions for locking and an SAE-AS3582
O-ring.

3.443

Screw threads: Design of screw threads shall use FED-STD-H28 as a reference.

Composite threads shall be checked with ring gages made to the worst case
dimensions. Slight out-of-roundness beyond the specified tolerances is acceptable if
threads can accept the go gages without forcing, and meet the minimum torque values
of paragraph 3.39 for accessory thread strength.

3.4.5
to coun
mecha
engage

facilitate coupling.

3.451 Ease
being
of to¢
3.4.5.2 Lock
coup
be pr
/11,

3.4.5.3
acco
coun
coup
until

Alte
nor

3.4.5.3.1

3.4.5.4 Engqg
conn

Threadedtoupting—Untess otherwise specified(see-3-1), conmectors stat

terpart conn
nism shall be internal to the plug to maintain the mated connegctor in

ng: A complete coupling shall be accomplished by clockwise rotati

ovided on the receptacle to determine complete coupling (see MIL-
PO, and /21).

polarization has been achieved (see Figures 3 and 8).

rnates: Shells shall also be supplied with the keys (or keyways) ro
mal as indicated on Figures 3 and 8.

ectors by means of a triple start thread. An anti-decou

ment. The coupling ring shall be captivated and shall be knurled o

of coupling: Counterpart connectors of any arrangement shall be ¢
fully coupled and uncoupled in a normal and accessible location w
Is.

ing nut and shall provide shell to shell bettoming. A visual red colo

Polatlization of connector shells: ~Polarization of connector shells shall bg
mplished by means of fiveintegral keys and suitable matching keyw

erpart. Polarization shall’be accomplished before initial engageme
ing ring. During axial*engagement, pins shall not touch sockets or

gement seal: Connectors shall contain sealing means so that engg

| be coupled
pling

full

F fluted to

apable of
thout the use

bn of the
 band shall
C-29600/10,

ays on the
nt of the
he insert face

ated from the

ged
pal shall be

pctors comply with the requirements specified herein. A dynamic sé

provided to achieve a peripheral seal between the mated shells.

3.45.5

Pin to pin mating prevention: The connector shall be designed such that pin to pin

contact (electrical or physical) is not possible in the event that a plug with pin contacts

isina

3.45.6

dvertently mated with a receptacle with pin contacts.

Lubrication: Coupling threads may be coated with a lubricant. All lubricants shall

meet the performance requirements specified herein. Lubricants shall be NASA
approved for space flight parts.
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3.4.6 Cauvity fill: If the rear grommet design does not allow for intimate contact between it and
the complete inner perimeter of the shell, the resulting cavity between the insert and the
shell shall be filled with RTV silicone conforming to MIL-A-46146, or equivalent. After
filling, the grommet shall be in accordance with figure 5 or 10.

3.5 Interchangeability:

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

3.6 Maintenance aging:

When tested as specified in 4.6.2, the contact installation and remaval forces shall not
exceed the requirements of Table Il.

TABLE Il. Installing and removal forces.

Contact | Installing and removalforces
size (maximunm)
Pounds Newtons

22D-23 10 44
20 20 89
16 20 89
12 30 133
8 35 156

3.7 Contact protection, connector mating (scoop-proof):
Connectprs designed toproevide protection in receptacles or plugs equipped|with pin
contactsishall not permit-the edge of the mating plug or receptacle shell to tquch the pin
contacts| The procedure described in 4.6.37 shall be used.

3.8 Temperdture cycling:

When tested as specified in 4.6.3, there shall be no damage detrimental to the operation
of the connector. There shall be no blistering, peeling, or other separation of the plating.

3.9 Coupling torque:

When tested as specified in 4.6.4, the coupling torque for mating and unmating of
counterpart connectors shall meet the torque requirements of Table Ill. The connectors
used in this test shall have the complete set of contacts. Protective covers, when mated
with their applicable connectors, shall also comply with the torque requirements of Table Il
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TABLE lll. Coupling torque.

Torque
Shell Maximum engagement Minimum
size and disengagement disengagement
Inch pound | Newton meters | Inch pound | Newton meters

8-9 8 0.9 2 0.2
10-11 12 1.4 2 0.2

13 16 1.8 2 0.2
14-15 20 2.9 4 0.4
16-17 24 2.7 4 04
18-19 28 3.2 4 0.4
20-21 32 3.6 6 0.7
2P-23 36 4.1 7 0.8
24-25 40 4.5 7 0.8

3.10 Durability:

When tested as specified in 4.6.5, counterpart connéectors shall show no damage

detrimental to the operation of the connector andcshall meet the subsequent
3.11 Altitude immersion:
Connectprs shall have an insulation resistance greater than those values sp

Table V] after being subjected to altittide immersion as specified in 4.6.6 an
maintain|a dielectric withstanding voltage at sea level as specified in 4.6.8.1

TABLE IV. Insulation resistance.

d shall

Environmental Condition Insulat.ion resistance (me.gohms)
Series A Series B
At ambient temperature 5000 5000
Atcelevated temperature 1000 2000
After altitude immersion 1000 5000
After humidity 100 500

requirements.

ccified in

3.12 Insulation resistance:

3.12.1 Insulation resistance at ambient temperature: When tested as specified in 4.6.7.1, the
insulation resistance between any pair of contacts and between any contact and the
shell shall be greater than 5000 megohms (see Table 1V).

3.12.2 Insulation resistance at elevated temperature: When tested as specified in 4.6.7.2, the
insulation resistance between any pair of contacts and between any contact and the
shell shall be greater than those values specified in Table IV.

3.13 Dielectric withstanding voltage:
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3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

When tested as specified in 4.6.8.1 or 4.6.8.2, connectors shall show no evidence of
flashover or dielectric breakdown.

Insert retention:
When tested as specified in 4.6.9, unmated connectors shall retain their inserts in their
proper location in the shell and there shall be no evidence of cracking, breaking,

separation from the shell or loosening of parts.

Salt spray (corrosion):

When tested as specified in 4.6.10, connectors shall be without defects detrimental to the
mechanigal and electrical performance.

Electrica] engagement:
When tested as specified in 4.6.11, wired, mated connectors{shall provide ajminimum of
0.050 ingh (1.27 mm) electrical engagement for MIL-C-29600 Series A conngctors, and
.040 inch (1.02mm) electrical engagement for MIL-C-29600 Series B connegtors. This
requirement also applies to the outer shield and innerconductor of shielded [contacts.

External [pending moment:

When tested as specified in 4.6.12, conneectors shall be without defects detrimental to the
mechanigal and electrical performance:

Gage logation:

When tested as specified in4.6.13, gage locations shall fall within the range|specified on
Figures 1, 2,6, and 7.

Gage retention:
When tested as'Specified in 4.6.14, the applicable test gages conforming to MS3435 and

Figure 20, shall'be retained in the contact cavities and the axial displacement of the test
gages while’under load shall not exceed 0.012 inch (0.30 mm).

Contact retention:

When tested as specified in 4.6.15, the axial displacement of the contact shall not exceed
0.012 inch (0.30 mm). No damage to the contacts or inserts shall result.

Altitude - low temperature: When tested as specified in 4.6.16 the connectors shall meet
the requirements of dielectric withstanding voltage as specified in 3.13 and the insulation
resistance as specified in 3.12.1.

Vibration (qualification only):
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When tested as specified in 4.6.17, there shall be no electrical discontinuity greater than
1.0 microsecond and there shall be no disengagement of the mated connectors, backing
off of the coupling mechanism, evidence of cracking, breaking or loosening of parts.

3.23 Shock:

When tested as specified in 4.6.18, there shall be no electrical discontinuity greater than
1.0 microsecond and there shall be no disengagement of the mated connectors, evidence
of cracking, breaking or loosening of parts.

3.24 Conductivi and G onyr

3.24.1 Shell-tg-shell conductivity: When tested as specified in 4.6.19.1 the-maxinpum measured
resistance between the two connectors shall be 6.0 milliohms for shell sizgs 17 and
larger and 10 milliohms for sizes 15 and smaller. The test probes-shall nof puncture or
damagg the connector finish.

3.24.2 Shield o shell conductivity (accessories only): Unlesscotherwise specified|(see 3.1),
when tested as specified in 4.6.19.3, the maximum resistance measured between the
shield ferminated to the connector plug and the receptacle flange shall be RO milliohms.

3.25 Humidity
detrimental to the mechanical and electtical performance. Following the test, and during

the final pycle, insulation resistance shall be greater than those values specified in Table
A

When tested as specified in 4.6.20, wired,~mated connectors shall be withou[ defects

3.26 Grounding member forces;

When tested as specified-in 4.6.21, the axial force necessary to overcome the grounding
member finterference shall be greater than .25 pounds but less than 15 pounds.

3.27 EMI shiejding (classes R and G only):

When tested as specified in 4.6.22.1 and 4.6.22.2 the EMI shielding capabilities of mated
shells shall be not less than that specified in table V at the specified frequencies.
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TABLE V. EMI shielding effectiveness.

Leakage attenuation (db) minimum
Frequency (MHz) Classes G and R

100 90

200 88

300 88

400 87

800 85

17000 85

1,500 69

2,000 65

3,000 61

4,000 58

6,000 55

10,000 50

3.28 Ozone ekposure (unmated):
When tested as specified in 4.6.23, the connectarsishall show no evidence
materialg or other damage due to ozone exposure that will adversely affect s
performgnce.
3.29 Fluid immersion:

When tested as specified in 4.6.24,-connectors shall meet the requirements

torque (s
specified

3.29.1 Retent
assem
on resi

3.30 Pin contza

ee 3.9) and dielectric withstanding voltage (see 3.13) when expose
in Method 1016 of MIL-STD-1344.

on system fluid immersion: When tested as specified in 4.6.24.1, th
plies shall meet requirements of contact retention (see 3.20). Effect
ient sealing'members shall not be a consideration of this test.

ct stability:

f cracking of
ubsequent

for coupling

d to all fluids

e insert
s of the fluids

When tested as specified in 4.6.25, the total displacement of a reference point on the
contact tip shall not exceed the amount shown in Table VI.
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TABLE VI. Pin contact stability.

Total displacement Force
Series A Series B Series A Series B
Contact Inches MM Inches MM | Pounds | Newtons | Pounds | Newtons

size (Maximum) (Maximum)

23 N/A N/A 0.025 0.635 N/A N/A 0.25 1.1
22D 0.030 0.762 N/A N/A 0.28 1.2 N/A N/A
20 0.054 1.372 0.030 0.762 0.56 2.5 0.50 2.2
16 0.075 1.905 0.046 1.219 1.1 4.9 1.0 4.4
12 0.075 1.905 0.062 1.575 1.1 4.9 170 4.4
8 0.100 2.540 N/A N/A 2.2 9.8 N/A N/A

3.31 Contact walkout:

When tested as specified in 4.6.26, the contacts shall not bedislodged from|their normal

position.

3.32 Insertion

When te
connectd
requirem
3.33 High tem

When te

of the va

(see Figlres 1, 2, 6, and7)- Electrical discontinuity shall not exceed one (1

removal tool abuse:

perature exposure with contact retention:

5ted as specified in 4.6.27, there shall:bé no damage to the contacts, the
r insert, or the contact retaining me¢hanism. The connectors shall
ents of subsequent testing.

meet the

sted as specified in 4,6.28, the contacts shall support an axial load ¢qual to 50%
ues specified in Table XIV. The contacts shall maintain their specified locations

microsecond.

There shall be no visjble leaching of the interfacial seal detrimental to connegtor
performgnce.

3.33.1 High tgmperature exposure: When tested as specified in 4.6.28.1 for 100(

hours,

connegtorsshall be without defects detrimental to the mechanical and elegtrical
performignce and shall pass succeeding tests in the qualification test sequéence.

3.34 Electrolytic erosion:

When tested as specified in 4.6.29, pin contacts shall show no exposure of base metal
due to electrolytic erosion. Corrosion products shall not be considered as defects.

3.35 Ice resistance:

When tested as specified in 4.6.30, connectors shall pass succeeding tests in the
qualification table. Uncoupling and recoupling torque shall not exceed the values of Table
[Il by more than 25 percent.
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3.36 Dust (fine sand):

When tested as specified in 4.6.31, connectors shall pass succeeding tests in the
qualification table. Uncoupling and recoupling torque shall not exceed the values listed in

Table Il

by more than 25 percent.

3.37 Plating adhesion:

3.37.1 Plating adhesion (solder pull): The connectors shall be subjected to a solder pull test to
determine the adhesion of the plating to the composite substrate. When tested as

specifigdn4-6-32-1, the ptating shat-adhere to the substrate witha shear

greater than 750 psi.

3.37.2 Plating

3.38

3.39

3.40

shock fest to determine the adhesion of the plating to the compasite subst

tested
plating

Impact:

adhesion (thermal shock): The connector shells shall be subjected

hs specified in 4.6.32.2, there shall be no blistering, peeling or othe

strength

to a thermal

ate. When

separation of

When cgnnectors are tested as specified in 4.6.33there shall be no breaking or cracking
of insertg or shells. Also, there shall be no bending of contacts nor any damgge which

would prevent the connectors from mating or;tinmating.

Accesso

When te
strength
19, and

be no defrimental damage\toe the connectors.

Thermal

When te
1.0% an
0.10%.

'y thread strength:

of 50 inch pounds minimum for shell sizes 8, 9, 10, 11, 13, 14, 15, 1
100 inch pounds minithum for shell sizes 20, 21, 22, 23, 24 and 25.

vacuum outgassing (class G only):

bted as specified in 4.6.35,; mated connectors shall have an accessory thread

6,17, 18 and
There shall

sted astspecified in 4.6.38, the total mass loss (TML) shall not be greater than

zf collected volatile condensable materials (CVCM) shall not be grejter than
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3.41 Marking:

Connectors and accessories shall be molded, etched or ink stamped with the
manufacturer's name or trademark, date code, assembly plant code, and the following
information, as applicable. Stamping shall be in accordance with MIL-STD-1285 where
space permits. The following example is illustrative:

Identification
M29600720 R J T8 P 1
Specification | Class | Shell size Insert Contact | Polarization (a
sheet no. (see (see Table VII) | arrangement | style ndmbeer is required
1.3.1) (see 3.4.1.2) | (see for all| positions)
1.3.2) (see 3.4.5.3 and
Figs. B and 8)

TABLE VII. Shell size code for part nambering.

Shell Size

Code Letter

8

9
10
11
13
14
15
16
17
18
19
20
21
22
23
24

25

SCH0OW X ITZERCIOTMOUOW>

3.41.1 Contact location identification: Contact locations shall be identified as indicated on the
applicable military standard. All positions shall be identified on the front and rear faces
of the insert except where space limitations make this impracticable. Location of contact
identifying characters shall be in close proximity to the holes but need not be placed
exactly where indicated on the standard. Contact identifying characters shall be
permanent and shall not be molded, raised characters on the connector interface.
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3.42

4. Q

4.1

411

411

Workmanship:

The connector shall be fabricated in a manner such that the criteria for appearance, fit and
adherence to specified tolerances are observed. Particular attention shall be given to
neatness and thoroughness of marking parts, finish, molding and bonding. The connector
shall be free from crazing, cracks, voids, pimples, chips, blisters, pinholes, sharp cutting

edges, burrs and other defects that will adversely affect life, serviceability or

UALITY ASSURANCE PROVISIONS:

Respondibility for inspection:

Unless otherwise specified in the contract or purchase order, the manufactu
responsiple for the performance of all inspection requirements as‘gpecified
as othenyise specified in the contract or purchase order, the manufacturer n
own or apy other facilities for the performance of the inspection requirement
herein, unless disapproved by the Government. The Government reserves {
perform any of the inspections set forth in the specification where such inspe
deemed hecessary to assure supplies and services conform to prescribed re

appearance.

er is

erein. Except
ay use his

5 specified

he right to
pctions are
quirements.

Test equipment and inspection facilities: Test ahd measuring equipment gnd inspection

facilitiep of sufficient accuracy, quality andquantity to permit performance
inspection shall be established and maintained by the manufacturer. The
and mgintenance of a calibration system to control the accuracy of the me
test equipment shall be in accordance with ANSI-Z540.1.
A mbly plants: Assembly plants must be listed on or approved for list
cable qualified products list. The qualified connector manufacturer

Asse

appli
that t

facturer. No'testing other than visual examination is required of ce
obtained from the qualified connector manufacturer, except when t

mant
parts
caus

inspgctionto assure that the assembly process conforms with that estab

he assembly plant.is approved for the distribution of the manufactur
The assembly plant shall use only piece parts supplied by the qualified ¢

e for rejection. Assemblies produced at the assembly plant shall be

pf the required
bstablishment
Asuring and

ng on the
shall certify
er's parts.
ponnector
rtified piece
here is a
subjected to
ished at the
vernment

quali

iedmanufacturing plant. Quality control requirements, including Gq

inspection survelllance, shall be the same as required for the qualified connector

manufacturer.

4.1.2 Reliability assurance program: A reliability assurance program shall be established and
maintained in accordance with MIL-STD-790. Evidence of such compliance shall be

verified by the qualifying activity of this specification as a prerequisite for q
and continued qualification.

ualification

4.1.3 Fungus resistance certification: Certification of Requirement 4 of MIL-STD-454 is

4.2

required (see 3.3.4).

Classification of inspection:
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4.3

4.4

441

441

A

The examination and testing of connectors shall be classified as follows:
a. Qualification inspection (see 4.4).
b. Quality conformance inspection (see 4.5).

Inspection conditions:

Unless otherwise specified herein, all inspections shall be performed in accordance with
the test conditions specified in the "GENERAL REQUIREMENTS" of MIL-STD-1344.

Qualification inspection:

Qualification inspection shall be performed at a laboratory acceptable to the
(see 6.3) on sample units produced with equipment and procedurés normall
productign.

Initial qualification: Initial qualification approval may be granted upon succ
compldtion of the inspections and tests of Table VIII:conducted on sample
Additiopal shell configurations and insert arrangements other than those a
may bg qualified by similarity, providing that the-¢apability to manufacture
demongtrated by providing exhibit samples acceptable to the qualifying ac

Test samples: Samples shall be subjeceted to qualification and group C
in the sequence specified in Table VIH.

onnectors supplied for testing to Table VIII, Group 1 shall consist o
izes 8 through 13), two medium (sizes 14 through 19), and two larg
through 25), shell sizes'in the most dense contact arrangements. Or
edium, and one-large shell size connector shall be exposed to all o
group 1 tests except for plating adhesion (thermal shock). The other
edium, andlarge size connectors shall be exposed to all table VIII,
ekcept for(plating adhesion (solder pull).

Government
/ used in

essful

5 0f 4.4.1.1.
Ctually tested
hese parts is
ivity.

eriodic tests

two small

e (sizes 20

e small, one

f the table VIII,
small,

group 1 tests

mple‘Group 2 in Table VIII shall consist of nine mated pairs of co

nectors,

representative of each contact size and small, medium and large shgll sizes. The

samples shall be divided equally for testing to the three vibration levels.

Sample Groups 3 through 7 in Table VIII shall consist of a small, a m

edium, and a

large shell size in the most dense contact arrangements. Note: Group 5 samples

may be provided less inserts.
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44.1.1 (Continued):

d. Connectors supplied for testing to Table VIII, Group 8, shall consist of a sufficient
quantity to subject 5 contact cavities of each size to the specified tests.
Elastomeric o-rings may be supplied separate from the connectors.

e. Connectors supplied for the tests of table VIII, group 9, shall consist of twelve
mating pairs, straight plugs, and wall mounting receptacles, of a medium shell size,
in any representative insert and shell size arrangement. In addition, 12

ef[astomeric o-TNgs, Separate from the connectors, shaftbe tested._Qne o-ring per

test fluid.

f. Qonnectors supplied for the tests of table VIII, group 10, shall|consist of a sufficient
glantity to subject 20 contact cavities of each size to eachiimmersion fluid
specified.

g. Unplated connectors supplied for the tests of table VAII, group 11, shall consist of
ohe small, one medium, and one large mated pair. No insert is required.
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TABLE VIII. Qualification and Group C periodic tests.

Inspection Requirement Test
Paragraph Paragraph
Group 1
3.1 thru 3.5,
Examination of product 3.41and 3.42 | 4.6.1
Maintenance aging 3.6 4.6.2
Electrical engagement 3.16 4.6.11
Temperature cycling 3.8 40.3
Dielectric withstanding voltage 3.13 4.6.8.1
unmated at sea level)
Altitude immersion 3.1 4.6.6
Insulation resistance 3.121 4.671
(ambient temperature)
Salt spray 3.15 4.6.10
Shell-to-shell conductivity 3.241 4.6.19.1
Coupling torque 3.9 46.4
Accessory thread strength 3.39 4.6.35
Insert retention 3.14 4.6.9
Dielectric withstanding voltage 3.43 4.6.8.1
(unmated at sea level)
*Dielectric withstanding voltage 3.13 46.8.2
(unmated at altitude)
Plating adhesion 3.37 4.6.32
Examination of produect 3.1 thru 3.5, 46.1
3.41 and 3.42
Group 2
3.1 thru 3.5, 4.6.1
Examination of‘product 3.41 and 3.42
Maintenangce aging 3.6 4.6.2
Contact protection 3.7 4.6.37
Insufation resistance at 3.12.1 4.6.7.2
ambient temperature
Coupling torque 3.9 4.6.4
Contact retention 3.20 4.0.15
Altitude-low temperature 3.21 4.6.16
Temperature cycling 3.8 4.6.3
Dielectric withstanding voltage 3.13 4.6.8.1
(unmated at sea level)
Durability 3.10 4.6.5
*Vibration 3.22 4.6.17
Shock 3.23 4.6.18
Shell to shell conductivity 3.24 4.6.19
High temperature exposure 3.33.1 4.6.28.1

*Qualification only
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Humidity 3.25 4.6.20
Dielectric withstanding voltage 3.13 4.6.8.1
(unmated at sea level)
*Dielectric withstanding voltage 3.13 4.6.8.2
(mated at altitude)
*Dielectric withstanding voltage 3.13 4.6.8.2
(unmated at altitude)
Coupling torque 3.9 46.4
Contact retention 3.20 4.6.15
Examination of product 3.1 thru 3.5, 46.1
3Atand342
Group 3
3.1 thru 3.5,
Examination of product 3.41and 3.42 | 4.6.1
Maintenance aging 3.6 4.62
Coupling torque 3.9 4.6.4
Contact retention 3.20 4.6.15
Temperature cycling 3.8 4.6.3
Dielectric withstanding voltage 3.13 4.6.8.1
(unmated at sea level)
Shell to shell conductivity 3.24 4.6.19
Ozone exposure (unmated) 3.28 4.6.23
Magnetic permeability 3.3.3 4.6.34
Insulation resistance (ambient 3.12.1 4.6.7.1
temperature)
Coupling torque 3.9 46.4
Dielectric withstanding-voltage 3.13 4.6.8.1
(unmated at sea level)
Contact retention 3.20 4.6.15
*Dielectric withstanding voltage 3.13 4.6.8.2
(mated at.altitude)
Impact 3.38 4.6.33
Examipation of product 3.1 thru 3.5, 4.6.1
3.41 and 3.42
Group 4
3.1 thru 3.5,
Examination of product 34Tand 3.42 [ 4.6.1
Maintenance aging 3.6 4.6.2
Contact protection 3.7 4.6.37
Contact retention 3.20 4.6.15
Temperature cycling 3.8 4.6.3
Dielectric withstanding voltage 3.13 4.6.8.1
(unmated at sealevel)
Durability 3.10 4.6.5
Insulation resistance 3.121 4.6.7.1

(ambient temperature)

*Qualification only
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External bending moment 3.17 4.6.12
Coupling torque 3.9 4.6.4
Dielectric withstanding voltage 3.13 4.6.8.1
(unmated at sea level)
Contact retention 3.20 4.6.15
Insulation resistance 3.121 4.6.7.1
(ambient temperature)
*Dielectric withstanding voltage 3.13 4.6.8.2
(mated at altitude)
*Dielectric withstanding voltage 3.13 4.6.8.2
(onmated—atattitude)
Examination of product 3.1 thru 3.5, 46.1
3.41 and 3.42
Group 5
3.1 thru 3.5,
Examination of product 3.41and 3.42 |4:6.1
Grounding member forces 3.26 4.6.21
Shell-to-shell conductivity 3.24.1 4.6.19.1
Salt spray 3.15 4.6.10
EMI Shielding effectiveness 3.27 4.6.22
(classes G and R only)
Examination of product 3 thru 3.5, 46.1
3.41 and 3.42
Group 6
3.1 thru 3.5,
Examination of product 3.41and 3.42 | 4.6.1
Dielectic withstandingveltage 3.13 4.6.8.1
(at sea level)
Electrolytic erosien 3.34 4.6.29
Examination of (product 3.1 thru 3.5 4.6.1
3.41 and 3.42
Group 7
3.1 thru 3.5,
Examination of product 3.41and 3.42 | 4.6.1
lce tesistance 3.35 4.6.30
Coupling torque 3.9 46.4
DusT (fine sand) 3.36 456.37
Coupling torque 3.9 4.6.4
Thermal vacuum outgassing 3.40 4.6.38
Examination of product 3.1 thru 3.5, 46.1
3.41 and 3.42
Group 8
3.1 thru 3.5,
Examination of product 3.41and 3.42 | 4.6.1
Gage location 3.18 4.6.13
Gage retention 3.19 4.6.14
*Qualification only
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Pin contact stability 3.30 4.6.25
Contact walkout 3.31 4.6.26
Maintenance aging 3.6 4.6.2
*Insertion/removal tool abuse 3.32 4.6.27
High temperature exposure with | 3.33 4.6.28
contact retention

Shell to shell conductivity 3.241 4.6.19.1
Insert retention 3.14 4.6.9
Examination of product 3.1 thru 3.5, 4.6.1

3.41 and 3.42
Group 9

3.1 thru 3.5,
Examination of product 3.41and 3.42 | 4.6.1
Fluid immersion 3.29 4.6.24
Shell to shell conductivity 3.24 1 4.6,19.1
Coupling torque 3.9 4.6.4
Dielectric withstanding voltage 3.13 4.6.8

(unmated at sea level)

Examination of product 3.1 thru3.5, 4.6.1

3.41 and 3.42
Group 10

3.4 thru 3.5,
Examination of product 3.41 and 3.42 | 4.6.1
Retention system fluid immersion* | 3.29 4.6.24 1
Contact retention 3.20 4.6.15
Examination of product 3.1 thru 3.5, 46.1

3.41 and 3.42
Group 11

3.1 thru 3.5,
Examination of ‘product 3.41and 3.42 | 4.6.1
Hydrolytic stability 3.31.2 4.6.36.2
Examination' of product 3.1 thru 3.5,

3.41and 3.42 | 4.6.1

*Qualification only

441.2 Prep

pfation of samples: Samples provided for Table VIII, Groups 1 and

2 shall be

wired

with equal amounts of minimum and maximum diameter wire. The minimum and
maximum diameter wire shall be in accordance with MIL-W-22759 for each contact
cavity size. Samples provided for Table VIII, Groups 3 and 4, and 6 through 10, shall
be wired with nominal wire in accordance with MIL-W-22759 for each contact cavity
size. Connectors for test Groups 1 through 5 shall be assembled with backshells per
MIL-C-29600/2. Connectors for test Group 5 shall be supplied without inserts.
Connectors for test Group 11 shall be unwired and unmated. Samples provided under
4.4.1.1 shall be wired with a wire having a smooth extruded outer jacket or insulation
of waterproof construction.
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TABLE IX. Test wire sizes. 1/

Contact size Maximum Diameter Minimum Diameter
22D, 23 M22759/9, /10, -22 M22759/11, /12, /22 -28
120, /21 M22759/18, /19, /32, -26
/33, /144, /45, /46
20 M22759/7, /18 -20 M22759/18, /19, /32, -24
133, /144, /45, /46
MZ27597TT, 112, 7114, -24
/15, 122, 123
16 M22759/3, /4, -16 M22759/14, /18, 132, -16
17,18 /44, /145
12 M22759/7, /18 -12 M81381/%/ /8, /11, /12 -12
8 M17/95-RG180 shielde | M17/176-00002 shielde
d d

1/ High-strength 20-26 AWG wire is recommended-for use on vibration samples.

4.4.2 Periodic qualification: The manufacturersshall forward a report every 24 mpnths as
required by the qualifying activity. The-qualifying activity shall establish the¢ initial
reporting date. The report shall consist of:

a. A summary of the results of the tests performed for Group B inspection indicating as
a minimum the number-af lots that have passed and the number that have failed.
The results of tests-of all reworked lots shall be identified and accounted for.

b. A summary ofthe results of the tests performed as well as the original data sheets or
dirgct images thereof for group C inspection including the number and mode of
faillires. /Atthe discretion of the qualifying activity, untested samples may be
required-at no cost to the government If the summary of the test resultg indicates
norjcenformance with the specification requirements, and corrective agtion
acceptable to the qualifying activity has not been taken, action may be taken to
remove the failing product from the qualified products list.

c. Failure to submit the report within 30 days after the end of each reporting period may
result in loss of qualification for the product. In addition to the periodic submission of
inspection data, the manufacturer shall immediately notify the qualifying activity if at
any time during the reporting period the inspection data indicate failure of the
qualified product to meet the requirements of this specification.
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4.4.2

4421

4421

(Continued):

d. Inthe event that no production occurred during the reporting period, a report shall be
submitted certifying that the company still has the capabilities and facilities
necessary to produce the item. If during two consecutive reporting periods, there
has been no production, the manufacturer may be required, at the discretion of the
qualifying activity, to submit the products (a representative product of each device) to

tes

Grou
and 2

acco

there

ting in accordance with the qualification inspection requirements.

4-month basis, beginning witH the 12-month periodic test. These-t
mplished within this period after notification of qualification andlte

periodic tests shall have passed groups A and B inspections.

A Tw

a.

blve month periodic test: The following tests shall.be performed:

accordance with 4.6.28 for 250-hours.
Two mated connectors of;any representative size and arrangemen
accordance with 4:6.24, except that the fluids shall be:

(1) MIL-PRFR:5624, JP-5
Test fluid'c, Method 1016, MIL-STD-1344.

(2) Jestfluid b, Method 1016, MIL-STD-1344.

a 12-month
sts shall be

after with the 24-month periodic test. Samples submitted t0 |either ¢f these

Two mated connectors, one series A in a -35-arrangement and ong series B in
an arrangement with size 23 contacts, of thelargest shell size in regular
production shall be subjected to the humidity test in accordance with 4.6.20.

One mated pair of any representative shell size for each contact size qualified
shall be subjected to the high temperature exposure with contact Igading test in

, one pair

being subjected to eachof the specified fluids conduct the fluid immersion test in

One receptacle shell and one plug shell with coupling ring, of any small and large

shell size of each finish style qualified, conduct the salt spray test in accordance

with 4.6.10.
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4.4.2.1.2 Twenty-four month periodic tests: Every 24 months, mating connector sample units
shall be selected and tested in accordance with the following:

a. For each series qualified, two mated plugs and receptacles from each shell size

range and having each service rating represented shall be provided
mated plugs and receptacles shall be provided if a manufacturer ha

. Three
s qualified

only one series. The three shell size ranges are small (size 8 through 13),
medium (size 14 through 19), and large (size 20 through 25). One mated pair
from each shell size range shall be fully wired with the maximum wire listed in

44213 Fai
shd

4.4.2.1.4 Disposition of sample units: Sample units which have been subjected
inspection shall not be delivered on the contract or purchase order.

4.4.2.1.5 Noncompliance: If a sample fails to pass Group C inspection, the qual

shd

uni

same materials, processes, etc., and which are considered subject to t
failire. Any shipment efithe product (related lots) shall be discontinuec
corfective action acceptable to the Government has been taken. After

act
uni

of the Governiment). Groups A and B inspections may be reinstated; h

acd

corfective-action was successful.

tabtetXand-subjectedtotheappticabte testsof table Vi, group 1 The

remaining samples shall be fully wired with the minimum wire listed
and subjected to the applicable tests of table VIII, group 2.

in table IX

One mating pair from each shell size range shall be subjected to the impact test

in accordance with 4.6.33.

ures: If one or more sample units fail to pass Group C inspection, the sample

Il be considered to have failed.

to Group C

fying activity

Il be notified prior to implementing corrective action. The manufacturer shall take
corfective action on the materials-or processes or both, as necessary, and on all
s which are to be corrected and which were manufactured with essgntially the

on has been taken, Group C inspection shall be repeated on additic
s (all inspections, or the inspection which the original sample failed

eptance-shall be withheld until the Group C reinspection has shown

4.5 Quality conformance inspection:

he same
| until

the corrective

bnal sample

at the option

pwever, final

that

Quality conformance inspection applies to products intended for delivery and consists of
Groups A and B inspection. The use of in-process controls is allowable only for those

requirem

ents that specify such.

4.5.1 Group A inspection: Group A inspection shall consist of the examinations and tests
specified in Table X. The documentation requirements of MIL-STD-1344 do not apply.
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TABLE X. Group A inspection.

Examination or test Requirement Test
(100% inspection) paragraph paragraph
3.1 thru 3.5,
Visual examination (4.5.1.1) 3.41and 3.42 | 4.6.1
Insulation resistance at ambient | 3.12.1 4.6.7.1
temperature 1/ 2/
Dielectric withstanding voltage 3.13 4.6.8.1

4.5.1.1 Visug

confi
452 Group

been s
the dogq

atsealevel 1/ 2/

1/ The manufacturer may use in-process controls for this

requirement.

2/ Test between two adjacent contacts.

| examination: Each connector shall be visually examined for comy
guration, workmanship and identification requirements.

TABLE XI. Group B inspection.

B inspection: Group B inspection shall consist of the examinations
specified in Table Xl in the order shown and shall-be made on sample unit
ibjected to and have passed the Group™A inspection. For Group B
umentation and standard test condition of MIL-STD-1344 do not ap

leteness,

and tests

5 which have
inspection,
ply.

Examination or test

Requirement
paragraph

Test
paragraph

Maj
Min
Grou

Visudl and mechanical‘examination 1/
or

or

nding member force 1/ 2/

3.1 thru 3.5,
3.41 and 3.42

3.26

4.6.1

4.6.21

1/ Th

2/ Te

e manufacturer may use in-process controls for this requirement.
55/ pieces - no failures permitted.

4521

Sampling plan (Group B inspection): The sampling plan shall be in accordance with

ASQC-Z1.4 for special inspection S-4. Major and minor defects shall be as defined in
ASQC-Z1.4. The sample size shall be based on the inspection lot size. The
acceptable quality level (AQL) shall be as specified in Table XI.
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4.5.2.2 Lot definition (Group B inspection): The production lot definition of MIL-STD-790 is
further defined as follows:

a.

A production lot consists of all connectors covered under one military specification,

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.

T
A

G

C
4523 Reje
may
for re

4524

inspe

and t
4.6 Methods
4.6.1 Examir
and pis
and thq
unrelat
these g
compo
retentic
remova

Dispgsition of sample units: Sample units;which have passed all of Grou

raceability of connectors to specific physical and chemical test repo
coming raw materials is not required.

ommon manufacturing records and traceability shall begin-with the
bnnector assembly.

cted lots (Group B inspection): If an inspection lotiis rejected, the m
rework the lot to correct the defects or screen-out the defective units

ction may be delivered on the contract or purchase order if the lot i
he sample units are still withinxspecified tolerances.

of inspection:

ation of product (see 3.1 thru 3.5, 3.41 and 3.42): The connectors,
ce parts shall be'‘'examined to insure conformance with the basic s
applicable specification sheets. In-process control of component
Ed to lot size of furnished connectors may be utilized in lieu of exam
omponents in the finished connectors to assure conformance of the
nent parts. 100% examination of each retention cavity for molding (
n featdre, and excessive adhesive, shall be a required in-process g
ble contact connectors.

rts of

start of

anufacturer
5 and resubmit

inspection. Resubmitted lots shall be inspectéd using tightened ingpection. Such
lots ghall be separate from new lots and shall .be clearly identified as rein

spected lots.

p B
5 accepted

accessories
ecification
arts,

ination of

se
liscrepancies,
ontrol for all

46.2

Maintenance aging (see 3.6): Connectors shall be tested in accordance with Method

2002 of MIL-STD-1344. The following details shall apply: Installing removal tool shall
be in accordance with MIL-1-81969/8, MIL-1-81969/14 or MIL-1-81969/16, as specified. A
minimum of 20 percent but not less than three contacts of each connector shall be

tested.

4.6.3

Temperature cycling (see 3.8): Mated connectors with adapters shall be tested in

accordance with test condition A of Method 1003 of MIL-STD-1344. The temperature
range shall be -65°C to +175° C. At the completion of the test cycle, the connectors
shall be returned to room temperature for further inspection.
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4.6.4 Coupling torque (see 3.9): Receptacles, plugs, dummy stowage receptacles and
protective covers shall be engaged with and disengaged from counterpart connectors.
The forces or torques which must be applied to the coupling rings in order to facilitate full
coupling and uncoupling shall be measured and recorded. The force or torque
application shall be applied at a uniform rate. The color band shall not be visible at full

4.6.5

4.6.6

46.7

4.6.71

4.6.7.2

mating

Durability (see 3.10): Wired and assembled counterpart connectors shall be mated and
unmated 1500 times at a maximum rate of 300 cycles per hour with the coupling rings
operated in a manner to simulate actual service (plugs and receptacles shall be

complg

Altitude
Methog

a. All
atn

tety separatedduringeactrtycte):

immersion (see 3.11): Mated connectors shall be tested in accord
1004 of MIL-STD-1344. The following details shall apply:

Wvire ends shall be located within the chamber and exposed to the ¢
osphere but not submerged or sealed.

ance with

hamber

b. At the end of the third cycle while the connectors:are still submerged in the solution,

the
4.6
4.6

Insulat
Insul

be te
exce

n

a.
S

b. T

c. G
G

btion resistance at ambient temperature (see 3.12.1): Unmated cor]
5ted as specified in Method 3003 of MIL-STD-1344. The following
btions apply:

pr Group A testing,where it is undesirable to install actual contacts
mulated contacts’and special techniques may be used in performin

he tolerance on the applied voltage shall be +10 percent.

mperature, and humidity.

specified in

insulation resistance at ambient temperaturé-shall be measured as

7.1 and the dielectric withstanding voltage’test shall be performed as specified in
8.1.

on resistance:

nectors shall
Hetails and

in connectors,
g this test.

onneoctors shall be mated when testing after altitude immersion, altifude-low

Insulation resistance at elevated temperature (see 3.12.2): Unmated connectors shall
be tested as specified in Method 3003 of MIL-STD-1344. The following details and
exceptions shall apply:

a. T

he tolerance on the applied voltage shall be +10 percent.

b. Measurement shall be taken during the last 30 minutes of high temperature
exposure (see 4.6.28).

c. Measurements shall be made while the connectors are still in the chamber at the
specified temperature.
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4.6.8 Dielectric withstanding voltage (see 3.13):

4.6.8.1 Dielectric withstanding voltage at sea level: Wired, unmated connectors shall be
tested in accordance with Method 3001 of MIL-STD-1344. 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 XII.
b. Fifty percent of the contacts available shall be tested, but in no case shall less than
s mwmmrmmnt fC Wi ' ' ; f 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 theshell
c. The test voltage shall be maintained at the specified valuefor 2 seconds minimum.
d. Fr quality conformance, simulated contacts and spécial techniques may be used
in performing this test.
TABLE XII. Test voltage, ac RMS, 60 Hz.
Serv. Rating Serv. Rating Serv.*Rating Serv. Rating Serv. Rating
M 1/ N 1/ 11/ i1/ I 2/
Altitude Mat Unmate | Mate | Unmate | Mate | Unmate | Mate | Unmate|| Mate | Unmate
d d d d d d d d d d
Sea level 130 1300 1000 1000 1800 1800 2300 2300 1800 1500
50,000 feet 80 550 600 400 1000 600 1000 800 1000 700
70,000 feet 80 350 600 260 1000 400 1000 500 1000 375
100,000 feet 80 200 600 200 1000 200 1000 200 1000 200

1/ Service ratings M
2/ Service rating Il 3
rating Il was prey

N, |, and Il applyto-insert patterns defined in MIL-STD-1560.
pplies to insert\patterns defined in MS3425, MS3426 and MS3428 thru M
ously desighated as service rating |, in the above MS sheets.

53433. Service
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4.6.8.2 Dielectric withstanding voltage at altitude: Mated connectors and unmated connector
halves with pin contacts shall be tested in accordance with Method 3001 of MIL-STD-

4.6.9

1344

a. T

with the following details and exceptions:

he magnitude of the test voltage shall be as specified in Table XII.

b. Fifty percent 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

b

c. Tl

o -

Insert 1
Methog

a. For
squ
mir

b. Co

stween each wired contact and each adfacent contact and the shett
he test voltage shall be maintained at the specified value for2:seco
he leads of all test circuits shall be brought out through, the'walls of

here shall be no wire splices inside the chamber. The wire ends of
> unsealed.

onnectors shall be tested at each of the specified altitude pressure
sted below.
Altitude Equivalent pressure
50,000 feet 87 torr
70,000 feet 33 torr
100,000 feet 8 torr

2010 of MIL-STD=+4344 with the following details and exceptions:

ce to be applied:” 75 + 5 pounds per square inch (5.27 + .352 kilogf
are centimeter). An axial displacement rate of approximately 0.5 in

nectors may be wired.

nds minimum.

the chamber.
all leads shall

equivalents

etention (see 3.14): Unmated connectors shall be tested in accordance with

ams per
ches per

ute (1.27 céntimeters per minute) shall be used to obtain the specifjed pressure.
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4.6.10 Salt spray (corrosion): The wired, assembled plugs and receptacles shall be mated and
unmated 50 cycles at a rate that shall be not greater than 300 cycles per hour. The
mating and unmating 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 1001 of MIL-STD-1344. The following details
and exceptions shall apply (see 3.15):

4.6.11

a. Forinitial qualification, the connectors shall be tested for 1952 hours mated followed
by 48 hours unmated. For the periodic tests, the connectors shall be tested for 452

hoy

b. The connectors shall not be mounted but shall be suspended from_the

chd

c. Wi

d. After the salt spray exposure, the remaining 1450 durability cycles as S

4.6

Electrig

as to pfovide a complete series circuit through all contacts of the mated co
power source and indicator shall be provided such that the earliest point af
circuit is completed, during normal connector mating, can be established.

halves [shall be slowly mated by the normal mating means until first indicat

complg

re ends shall be protected to prevent salt migration.

rsTated fottowed by 48 hours unmated:

mber using waxed twine or string, glass rods or glass cord:

5 shall be completed.

al engagement (see 3.16): Counterpartplugs and receptacles sha

ted circuit is observed. Means shall be provided to assure that eleq

top of the

pecified in

| be wired so
nnector. A
which the
Connector
onof a

trical contact

is made between the pin and the spring of the socket contact, rather than the hood of

the soq
conned
The m

ket contact. The matingoperation shall be held at this point and th

b overall

tor length shall be measured from solid reference points on the co
ting operation shall then be continued until the connector halves a

nector halves.
in the

compldtely mated position. A second overall length measurement shall thén be taken
from the same referénce points. The difference of these two measuremenis shall be no
less than specified in 3.16.
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4.6.12

4.6.13

4.6.14

External bending moment (see 3.17): The receptacle connector shall be mounted as in
normal service to a rigid panel. Before mating the plug connector to the receptacle, an
adapter or test torque arm shall be attached as shown on Figure 19. After mating the
plug and receptacle connectors, the distance "L" from the point of load application "P" to
the mounting panel shall be determined. The load to be applied at point "P" shall then
be determined as the bending moment listed in Table XlII divided by the level arm "L."
An axial displacement rate of approximately 0.5 inches per minute (1.27 centimeters per
minute) shall be used to obtain the specified load. The applied load shall be held for 1
minute, then the load shall be released. Continuity of the contacts shall be monitored

during W@Mﬂnmn@‘ﬂmﬁﬁﬁm‘mpaﬁeﬁd@ecting a
disconfinuity in excess of 1 microsecond. The connector shall be remoeveq, unmated

and ingpected to 3X power magnification for damage detrimental to aormal operation of
the connector. For those tests not requiring indication of connector| performnance when
tested with accessory, a similarly compatible dummy connector duplicating mating
featurels, may be used in place of an actual connector.

TABLE XIII. External bending moment.

Shell External bending moment
size | (Pound-inches) | (Neéwton-meters)
8-9 75 8.5

10-11 125 141

13 175 19.8

14-15 250 28.2

16-17 325 36.7

18-19 400 45.2

20-21 475 53.7

22-23 550 62.1

24-25 650 73.4

Gage lpcation (see 3:18): Applicable test gages conforming to MS3434 and Figure 20
shall b¢ installed in three randomly selected cavities in each connector with the
accesspry rear-hardware removed. Connectors shall have contacts installed in the
remainjngeavities. An axial load of 2 pounds shall be applied to the engaging end of the
gage apdthe location of the gage shall be measured in accordance with FTgures 1, 2, 6,
7 and 9. The test shall be repeated on Series A connectors only using gage 20b to seat
the pin assemblies forward in the contact cavity.

Gage retention (see 3.19): Test gages shall be installed in three randomly selected
cavities of each connector with accessory rear hardware removed. Connectors shall
have contacts installed in the remaining cavities. The axial load specified in Table XIV
shall be applied to individual test gages in both directions. An axial displacement rate of
0.5 inches per minute (1.27 centimeters per minute) shall be used to obtain the specified
load. Gage displacement shall be measured with respect to the connector shell after an
initial load of 2 pounds (0.907 kilograms) has been applied to assure that all slack has
been taken up.
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TABLE XIV. Contact retention.

Contact | Axial Load +10 percent
size Pounds (Newtons)
22D-23 10 44
20 15 67
16 25 111
12 25 111
8 25 111

4.6.15 Contad

Methog
a. Nu

corn
b.

spq
(1.

cor
be
d. Axi
ind
the
e. On
f.

4.6.16 Altituds

t retention (see 3.20): The contact retention shall be tesied as speq
2007 of MIL-STD-1344. The following details shall apply:

mber of samples - The test shall be performed on 20 percent.of the
hplement, but not less than three contacts in each connegGtor half.

Applied axial load - Preload to 3 pounds maximum (13:3 newtons). Ap

cified in Table XV, using an axial displacementrate of 0.5 inches g
7 centimeters per minute).

Special requirements - Where the test sequence requires maintenance

tact retention, the contacts which are_subjected to maintenance agi
selected for contact retention.

vidual contacts in the directions tending to displace the contacts to
front of the connector.

v the contacts to bé:tested need be installed in the connector.

Use test probes perFigure 12.

-low temperature (see 3.21): Wired, mated, assembled connectors

subjecfed tothe test specified in Method 1011 of MIL-STD-1344. The follg

apply:

bified in

contact

ply load as
er minute

aging prior to
ng shall also

Al direction - The applicable forces shall be applied along the longitiidinal axis of

the rear and

shall be
wing details

a. No

b.

wire ends or splices inside the chamber.

and -65°C in accordance with 4.6.8.2.

-65

°C in accordance with 4.6.7.1.

Dielectric withstanding voltage test to be performed at 100,000 feet (30.5 kilometers)

Insulation resistance test to be performed at 100,000 feet (30.5 kilometers) and

-42 -



https://saenorm.com/api/?name=c334777e49fcc97c19461e2fcc048fd0

SAE AS29600

4.6.17 Vibration (qualification only) (see 3.22): Wired and mated connectors shall be subjected
to the applicable test(s) specified. Connectors shall be mounted on the vibration table
by normal means. All contacts shall carry a test current of 100 milliamperes maximum
and shall be continuously monitored for discontinuities throughout the test. A detector
capable of detecting any discontinuities in excess of 1 microsecond shall be used. All
connectors shall be fixtured in accordance with Figure 13 during vibration. Connectors
shall not be torqued beyond the maximum coupling in table III.

4.6.17.1 Sine vibration (series A only): Connectors shall be subjected to a simple harmonic

motig
vibra
from
2,00(
a dur
hours
with 4

4.6.17.2 Rand

in Me
acco

a. Tl
z

b. V

o
O

p
4.6.17.3 Rand

subje
detai

a. Tl

mfromt0to- 2,000 Hz imeach of three mutuatty perpendicutar axes

ion shall be velocity of 254 mm/sec from 10-50 Hz; 1.5 mm double
50-140 Hz, and 60 G from 140-2,000 Hz. The entire frequeney_ran

Hz and back shall be traversed in 20 minutes. The vibrationshall
ation of 12 hours in each of the three mutually perpendicular axes f
b at room ambience. All plugs shall have accessory backshells in a
1.4.1.2.

thod 2005 of MIL-STD-1344. All plugs shall:have accessory backs
dance with 4.4.1.2. The following details‘shall apply:

est Condition V - Using the vibrationsenvelope shown on Figure 14
bne 2, outlined in Aerospace Information Report, AIR 1557).

ibration to be conducted at ambient temperature.

uration shall be 8 hours in the longitudinal direction and 8 hours in
erpendicular directionfor a total of 16 hours.

om vibration (series A only): Connectors without accessory backsh
cted to the-test specified in method 2005.1 of MIL-STD-1344. The

s apply:

esti€Condition VI - Letter "J".

The level of
amplitude
je from 10-
be applied for
br a total of 36
ccordance

om vibration (series A only): Connectors shallbe subjected to the {est specified

hells in

derived from

ells shall be
following

b. Duration shall be 8 hours in longitudinal direction and 8 hours in a perpendicular
direction for a total of 16 hours.

c. Vibration shall be conducted at rated temperatures. Four hours in each axis shall
be conducted at -65°C while the remaining 4 hours shall be conducted at +175°C.
The item under test shall be stabilized at temperature a minimum of 1 hour prior to
vibration. A minimum time period of one half hour shall be provided between
temperature extremes.
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4.6.17.4 Vibration (series B only): Connectors shall be vibrated in accordance with Method
2005, test condition IV of MIL-STD-1344. In addition, the vibration shall be conducted
at the low temperature extreme of -65 +0/-3 °C, and the high temperature extreme of
175 +3/-0 °C. The duration of vibration at the extreme temperatures shall be 25
percent of the duration specified for the standard temperature condition.

4.6.18 Shock (see 3.23): Wired and mated connectors shall be subjected to the applicable test
specified. Connectors shall be mounted by normal means and held together by normal
coupling means. All contacts shall be wired in a series circuit with 100 milliamperes

maxim

for any|
micros

4.6.18.1 Stan
Test

a.
t

4.6.18.2 High;

T
H

bcond shall be used.

Condition D, of MIL-STD-1344. The following details shall apply:

e rear of the connector.

impact shock: Wired and mated connecters shall be subjected to t

specified in MIL-S-901, grade A, with the following modifications and adq

Mour
shall
lengt

a. T
c

4.6.19 Condu

4.6.19.1 Shell
test s

4.6.19.2 Shiel
(conr
spec

a.
p

ting fixtures shall be in accordance with MIL-S-901, light weight. T
be supported on a stationary frame'in such a manner to provide a fi
N between the frame and fixture-of not less than 36 inches (914.4 m

est condition A. Plug shallbe terminated with at least 80 percent of
pntacts.

Ctivity (classes R-and G only):

Ho-shell conductivity (see 3.24.1): Mated connectors shall be subjg
pecified inyMethod 3007 of MIL-STD-1344.

d to-shell conductivity (accessories only) (see 3.24.2): The comple

T cuTrent through the series tircuit duringshrock—Conmectorsshal

discontinuities. A detector capable of detecting all discontinuities-i

lard shock: Connectors shall be subjected to the test spécified in M

he wire bundle shall be clamped to fixed points.atleast 8 inches (2(

| be monitored
n excess of 1

lethod 2004,

3.2 mm) from

he test

itions.

he wire bundle
ree flexing

m).

wired

cted to the

assembly

ector receptacle, plug, backshell, and shield) shall be be subjected|to the test

lug, and connector receptacle.

fied in method 3007 of MIL-STD-1344 except the following details shall apply:

The test current shall be caused to flow through the shield, backshell, connector

The resistance of the mated assembly shall be measured from a point on the

shield 1.00+0.25,-0.00 inch from the rear of the plug's backshell to the mounting
flange of the receptacle.

The shield shall be in accordance with QQ-B-575 and shall be tin plated.
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4.6.20 Humidity (see 3.25): Wired, mated connectors shall be subjected to the humidity test
specified in Method 1002, Type Il, of MIL-STD-1344. The following details and

excepti
a.

b. Ste

ons shall apply:

The mated connectors shall be mounted in a vertical position.

p 7(a) shall be performed during the last cycle.

Three hours minimum after the start of step 7(a), during the final cycle and while the

connectors are still subjected to high humidity, the insulation resistance shall be

me
obs

For
of §
4.6.21 Groung
times W
forces
On the
be with
rate of
with thg
4.6.22 EMI sh
beyond

4.6.22.1 EMI
shiel
meas
EMI |
into t

jelding effectiveness (class R and G only): Connectors shall not be

leakage from the-conductor inside the connector in the same inner ¢

ASUred whemn the chamber temperature Teaches 20°C+5°Cand ton

erved on the connector.

qualification testing, insulation resistance readings shall be made ¢
0 percent of the circuits. Outer circuits shall be measured-to the cg

ing member forces (see 3.26): Plugs shall be conipletely mated an
ith counterpart receptacles less inserts. On thesmating of the first ¢

densation is

n a minimum
nnector shell.

d unmated 10
ycle, the

necessary to engage the connector shall be within the values specified in 3.26.

unmating of the last cycle, the forces necessary to separate the co
in the values specified in 3.26. An axial l6ad shall be applied at a d
0.5 inches per minute (1.27 centimeters-per minute) to engage/sep
e grounding member of the counterpart mating receptacle.

the maximum coupling torgue specified in table Il1.
shielding effectiveness: (from 100 to 1000 MHz only) (see 3.27): Th
ling effectiveness of-mated connectors with approved EMI backshe

ured in a triaxial-radio frequency leakage fixture as shown on Figur|

he outer coaxial line shall be measured at the frequencies specified

withi

indicated bysartunable radio frequency field intensity meter isolated from

by a

leakgdge from within the mated connector and not due to a faulty terminaf

a frequency accuracy of +5%. The level of detected signal power

to107db pad. Care shall be taken to ensure that the signal is a re

nectors shall
isplacement
hrate the plug

torqued

e EMI

Is shall be

e 15. The
oaxial line

in Table V
shall be

the test circuit
sult of EMI

ion inside the

fixture. All terminations inside the fixture, whether to the EMI backshells or between
internal conductors, shall have a leakage at least 10 db less than the test
requirements. The signal source shall be set to the desired frequency. The signal
shall be fed through a 3 to 10 db isolation pad to a parallel circuit consisting of a
coaxial switch, double pole double throw (DPDT), connected so that the signal can be
manually or electronically fed alternately to the fixture and to a variable 100 db
reference attenuator. The attenuator shall be adjustable in 1 db steps and calibrated

to 3

db.
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4.6.22.1 (Continued):

a. The insert may be removed from the connectors under test or the contacts
removed and a hole drilled through the insert to accommodate a center conductor
of suitable geometry to provide a good 50-ohm impedance match with the inside
diameter of the mated connector shells and EMI backshells. Tapered transition
may be used to provide a means of changing diameters without introducing
significant discontinuities in the line. The maximum VSWR in the inner coaxial line
shall be 1.5. The outer shell of the test fixture shall be so constructed as to provide

a
C

o
b. A

s

n

g

1

in

c. Tl

S

\

in

n

th

d. T

th

fi
4.6.22.2 EMI
meas
acco
1344

rgood SO-ohnmimpedance match with the outside diameter of them;
bnnector shells, coupling ring, and EMI backshells. The maximum
uter coaxial line shall be 1.5.

gnal input end of the fixture to provide for tuning the outer coaxial li
aximum output at each test frequency. The allowable travel of this
Feater than 1/2 wave length at the lowest test frequency, 1.5 meters

hpedance behind the connector at the outpatend of the fixture.

he connectors used to couple together the various elements of the

nall be of a low-leakage type which have a nominal impedance of 5
SWR of less than 1.5, and a minimum leakage attenuation of 100 d
hpedance of the signal sourcexand the input impedance of the deteq
pminally 50 ohms with a maximum VSWR of 1.5. The input and ou
e standard attenuator shall be less than 1.5 in the 20 to 100 db ran

rough the leakage fixture by adjusting the attenuator. The signal Ig
xture can then be‘read from the setting on the variable attenuator.

Bhieldingeffectiveness (from 1 to 10 GHZ): Preparation of samples
urements of the EMI shielding effectiveness of mated connectors s
dance‘with the mode stirred technique specified in Method 3008 of

nted
/SWR of the

sliding circumferential short shall be positioned behind the‘connector on the

ne for
short shall be
minimum for

DO MHz. The inner coaxial line shall be terminated in a fixed 50 ohim load

est system

D ohms, a

b. The output
ttor shall be
put VSWR of

ge.

he relative signal level in the variable attenuator shall be equal to the signal level

ss in the

, and
hall be in
MIL-STD-

(see 3.27).

4.6.23 Ozone exposure (see 3.28): The unmated connectors shall be subjected to ozone as
specified in Method 1007 of MIL-STD-1344. At the end of the specified period, the
samples shall be examined for signs of ozone deterioration as specified.

4.6.24 Fluid immersion (see 3.29): Unmated connector samples shall be subjected to the test
specified in Method 1016 of MIL-STD-1344 (one sample per fluid). Following the fluid
immersion cycles, the connectors shall be tested for coupling torque as specified in
4.6.4, dielectric withstanding voltage at sea level as specified in 4.6.8.1 within 3 hours.
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4.6.24.1 Retention system fluid immersion (see 3.29.1): Unmated connectors with contacts

removed shall be immersed in the fluids specified in Method 1016 of MIL-

STD-1344

(one sample per fluid) for 2 hours each at room temperature. After removal, excess
fluid shall be drained from the connectors for 4 hours and the contacts reinstalled.

Following the test, the connectors shall be subjected to contact retention
in 4.6.15.

as specified

4.6.25 Pin contact stability (see 3.30): The unmated connectors shall have 10 percent, but no
less than 3, of their pin contact cavmes subjected to thls test The appllcable gage pin of

4.6.26

4.6.27

4.6.27.1 Rem

Figure p

The coptacts shall be crimped to stranded steel cable or steel core copper
(coppefweld or equivalent) of an appropriate sizéZand installed in the conn
unmatgd connector shall be mounted in a fixturé as shown in Figure 16. A
(1.36 kjlogram) load shall be applied to the-cable. One 360° rotation of thg
the connector mounted shall constitute efe cycle. The connector shall be
100 cy¢les at a rate of 10 to 20 cyclesper minute.

Installi
conneq
during
failure.
shall b¢ used.

g/removal tool abuse (qualification only) (see 3.32): Five contact ¢
tor shall be subjected tothe following test. Should a tool become d
any of the testing, it.shall be replaced. Failure of a tool shall not co

bval tool fotation: The tool shall be inserted as if to remove a conta
of 3 pounds=(*+.36 kilograms) axial load shall be applied. With the force 3
tool ghall-be’rotated 180° and then removed also removing the contact.

able gage pin

ector shall be
5.4 mm) per
e gage pins
shall be

ipn (180°) and

all be tested.
wire

ector. The

3 pound
fixture with
subjected to

avities in each
amaged
hstitute a test

Tools in accordance with MIL-1-81969/16 or MIL-1-81969/8, and MIL-1-81969/14

ct and a total
pplied, the

The contact
ive contacts

shall|bereinserted. The steps shall be repeated three times on each of {

selected.
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4.6.28

High temperature exposure with contact retention (see 3.33): Connectors with
removable contacts shall have one mating pair of contacts removed and replaced with
contacts crimped to stranded steel cable or steel core copper wire (copperweld or
equivalent) of appropriate size. The axial location of these contacts shall be measured
for conformance with the applicable dimensions shown in Figures 1, 2, 4, 6, 7, and 9,
with a load of 2 pounds (.907 kilograms) applied to seat the contact back against the
retention device. The connector shall then be mounted in a fixture as shown in Figure
11. A weight of 50% of the axial load specified in Table XIV for the applicable contact
size shall be suspended freely from each steel core wire. A current of 100 + 10
milliampere Oppiea 1o 0-0—Vvd U pOWE OUTTE oS plledtothe
test contacts and an mstrument shall be used to monitor the CIrCUIt for dlscontlnwty in
excess| of one microsecond. The mated connectors, mounted as shewn in Figure 11,
shall then be subjected to the temperature of 175° +3°, -0°C for a period of 1000
contindous hours. The internal temperature shall be monitored af-a contagt closest to
the center of the connector. After the connectors return to ambient temperature, they
shall b¢ unmated and the contact locations remeasured (see Figures 1, 2,6, and 7) with

ign device. The tested contacts shall then be replaced with unwired contacts and
plugs, and those cavities shall be exempted-from subsequent testing.

4.6.28.1 Highltemperature exposure (see 3.33.1): Mated connectors shall be subjjected to an

4.6.29

4.6.30

ient temperature of 175 +3°, -0°C. . The temperature shall be maintalned for 1000
$. Insulation resistance at elevatedtemperature (see 4.6.7.2) shall be measured
g last 30 minutes of high temperature exposure.

ytic erosion (see 3.34): ~The wired receptacle half of the connector|containing the
pin contacts shall be firmly mounted in a vertical position, pins facing up. A salt-water
solution (5 percent salt by«weight) shall be poured onto the pin interface until the solution
level just reaches the pin tips. The solution shall remain in the connector fpr a minimum
of 30 seconds and then-poured out, lightly shaking excesses from the confpector. The
countefpart plug shall immediately be mated with the receptacle. One cell|pattern, with
acts adjacent to a central contact at a positive polarity and the center contact at a
negative polarity, shall be set up at a location giving the most uniform distr|bution of
contacls adjaeent to the center contact. A potential of 60 volts dc shall be japplied

nthe contacts adjacent to the center contact. The contacts shall b¢ energized
for 40 hours. Following this, wi € voltage disconnected, the connectors shall be
unmated and the pin contacts removed. The contacts shaII be examined using 10X
magnification for erosion to base metal.

Ice resistance (see 3.35): Mated connectors shall be immersed in tap water for 1 minute
and then placed in an ambience of -65°C for 1 hour. A minimum of three such cycles
shall be performed until the connector surfaces are completely iced over. Immediately
after removal from the last cycle, the frozen connectors shall be uncoupled and then
recoupled. The connectors shall be uncoupled and recoupled a second time with the
uncoupling and coupling torque measured in accordance with paragraph 4.6.4. The
uncoupling and coupling torque shall not be measured on the first uncoupling and
recoupling.
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4.6.31 Dust (fine sand) (see 3.36): Mated connectors shall be subjected to the sand and dust
test of Method 110 of MIL-STD-202.

4.6.32 Plating

adhesion:

4.6.32.1 Plating adhesion (solder wire) (see 3.37.1): A 14 AWG or heavier multi-stranded
copper wire shall be soldered to the shells in accordance with Figure 17. Sn60 solder
conforming to J-STD-006 shall be used. Prior to soldering, the area to be soldered
shall be cleaned to remove any contamination. A soldering iron of 35 watts or less
shall be used and the solder footprint on the part shall be about .25 inch in diameter.

Heatwmmmw 30 seconds.
The part shall be mounted in a tensile testing machine and the wire pullgd in the

direc
failuri
subs
inclu
sepa
and {
Meas
attac
deter
that s

4.6.32.2 Platirn
the fq

a. Tl

b. A

s
c. E

p

4.6.33 Impact

1344.

ling, but not limited to, wire breakage, wire pull out from:the solder,
ration from the plating, then another wire shall be séldered onto a n
he pull test repeated. The force at separation aorbreakage shall be
ure and determine the area of the piece pulled.loose from the conn

pecified in 3.37.1 shall not be deemed ‘a*failure.

llowing adhesion test:

t the end of this period, they shall be removed from the oven and w
bconds immersed.in ice water (approximately 0°C).

ating.

(see3738): Connectors shall be tested as specified in Method 201

The following conditions shall apply:

ion shown in Figure 17 until the plating or substrate separates©r breaks. After
b, the connector shall be inspected to assure that failure resulted from plating or
rate separation or fracture. If failure has ocurred due to any other gause,

or solder
bw location
noted.
ector that is

hed to the wire. Divide the force at separation or breakage by this area to
mine the shear strength. Breakage of theSubstrate at a strength greater than

g adhesion (thermal shock) (see-3:37.2): Connector shells shall bg subjected to

he shells shall be placed-invan air circulating oven at 200°C for 30 minutes.

thin 15

xamine the-connector shells for any blistering, peeling or other separation of

b of MIL-STD-

a. Drop height shall be 6 feet (1.829M).

b. Number of drops shall be 10.

c. Plate shall be indexed at 36° intervals.

4.6.34 Magnetic permeability (see 3.3.3): Connectors shall be tested as specified in Method
3006 of MIL-STD-1344.
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4.6.35 Accessory thread strength (see 3.39): The mated connector shall be mounted to a rigid
panel as in normal service. A threaded accessory with a torque wrench attached shall
be threaded to the accessory end of the plug and a torque applied at a rate of 10 inch-
pounds per second until the specified torque is reached. The torque shall be held for
one minute and released. The test shall then be repeated on the accessory end of the
receptacle. For those tests not requiring indication of connector performance when
tested with accessory, a similarly compatible dummy connector, duplicating mating
features, may be used in place of an actual connector.

4.6.36 Hydroly

4.6.36.1 Hydr
STD

4.6.36.2 Hydr
coup

4.6.36.2.1 Hydrolytic stability (initial qualification): The connectors shall be subjeq

sp§

4.6.36.2.2 Hydrolytic stability (periodic qualification): The connectors shall be sul

tes

4.6.37 Contad
sScoops§
edge o

4.6.38 Thermal vacuum outgassing(class G only) (see 3.40): Connectors shall b

pticstabitity (see3-37127

plytic stability (for insert materials only): Certification of Requirémer
454 is required.

ing nuts and jam-nuts shall be subjected to the following water abs
cified in ASTM D570-81 paragraph 7.4, Lohg-term immersion.

specified in ASTM D570-81 paragraph 7.5, 2-h Boiling water imme
t protection (see 3.7): The front-edge of the shell of the plug conne

d within the front aperture made by the shell of the mating receptac
f both shells shall be in gontact during this test

t 47 of MIL-

plytic stability (for shell materials only): Unplated connector shells including

brption tests:
rted to the test
jected to the
rsion.

ctor shall be

le. The front

e subjected to

the tesf specified in ASTM/E595-84.
5. PACKAGING:
5.1 Packaging:
For acquisition purposes, the packaging requirements shall be as specified i

n the contract

or order (see 6.2). When actual packaging of material is to be performed by DoD
personnel, these personnel need to contact the responsible packaging activity to ascertain
requisite packaging requirements. Packaging requirements are maintained by the
Inventory Control Point's packaging activity within the Military Department or Defense
Agency, or within the Military Department's System Command. Packaging data retrieval is
available from the managing Military Department's or Defense Agency's automated
packaging files, CD-ROM products, or by contacting the responsible packaging activity.
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6. NOTES:

6.1 Intended

use:

Connectors, contacts and associated hardware are intended for general military use as a
system. Used as such, they are particularly suitable for light weight applications and
corrosive environments where EMI shielding is required.

a. Connectors specified herein are not fully intermountable with those specified in MIL-C-

8151
conn

suba

confi

mate

6.1.1

a. Air

b. Arn

c. Na
WARN
29600
inserts
20 con
These

Conn
militgry specification, even though some of the internal components and

Conn

Restrig

Tor MIL=C-38999See detalied Specification Sheets o determime i

bctors will meet the desired mounting requirements.

ectors specified herein are not intermateable with connectors from
5semblies may be used by other connectors.

ectors specified herein are not intended for use/with accessory har
gured with interfaces consisting of features constructed from a met3
rial.

tions of use:

Force - MIL-C-29600 Series B are'not for use.

ny - MIL-C-29600 Series B are not for use.

y - Connectors specified herein are not for shipboard jacketed cabl
NG: MIL-C-29600-/Series A Connectors are not intended for mating
Series B Connectors. Doing so may result in damage to the contac
of the connegctors. It is specifically critical with shell sizes 10 and 1

acts are(used and with shell size 20 and 21 when size 12 contacts
connectors shall not be located next to each other in any applicatiof

shell k

‘Ey

process t0’begin. However, series A and B connectors are interchangeab

ing-has been selected to guarantee that the shells will never allow

these

any other

dware
| base

e applications.

g with MIL-C-
ts or the

I when size
are used.

h unless the
the mating

e.
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6.2

6.3

6.4

Ordering data:

Procurement documents should specify:

a. Title, number and date of this specification.
b. Complete part number (see 3.42).

c. Whether contacts, sealing plugs and tools are included.

Qualification:

With respect to products requiring qualification, awards will be made only fof products
which arg¢ at the time set for opening of bids, qualified for inclusion’in applicgble qualified
products|list (QPL) whether or not such products have actuallytbeen so listed by that date.
The attention of the manufacturers is called to this requirement, and they are urged to
arrange fo have products that they propose to offer to the)Federal Governmént tested for
qualificafion in order that they may be eligible to be awarded contracts or orders for the
products|covered by this specification. Information pertaining to the qualification of
products|may be obtained from the Naval Air Warfare Center Aircraft Divisiop Patuxent
River, Code 4.4.4, Building 1461, 48256 Shaw\Road, Unit 4, Patuxent River] MD 20670.

Indirect ghipments:
The preservation, packaging, packingand marking specified in Section 5 apply only to

direct purchase by or direct shipment to the Government and are not intendgd to apply to
contractg between the supplier-and prime contractor.
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6.5 Subject term (key word) listing:
Accessories
Backshells
Composite

Connectors

Contacts

Pin

Plug

Receptagle

Socket

Threaded coupling
6.6 Patents:

There arg no patents pending on MIL-C-29600 designs.

PREPARED UNDER THE JURISDICTION OF
SAE SUBCOMMITTEE AE-8C1, CONNECTORS OF
COMMITTEE AE-8, AEROSPACE ELECTRICAL/ELECTRONIC DISTRIBUTION SYSTEMS
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484 MAX, » | SHOULDER /B)
5 el—, 6501 MIN.
0 L] 0.564/0.540

450 MIN. 3\

Lol 0.188/0.167 /—U-RING CUNUUCTIVEA

. 030/, 020 R.-
SIZES 19-25

[] JJ t11Ve *'I = —,\-
0.045/0,025 -= l~—“ —=1=—0,02370.005
5 KEYS
B ;
1178
MINUR
OF
THREND
K
A ‘:jf
I =~—, 380 £.015
>.135/o.xo:3—-«-| / 18 032
THREAD STARTD™ A THREAD -1 028/.
BLUNT START GIZES 8-17
AND FINISH ; l ST
30" GIZES 19-25
¥ J
020/, 010 Ret”
SIZES 9-17 | £— 0,035R MAX. 5 KEYS

DETAIL N 1/

1/ Front configuration I.D. and O.D. optional champfer and radius to facilitate mating.

Figure 1. Connector, receptacle intermateability dimensions (Series A).
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Shell |A Thread Mod Stub 60° .1P-.3L Class 2A| H § J ¥ K £

Size | Thread | Major # | Pitch # | Minor @ [+.005 | +0.003 | +0.0050

9 .6250 .6235 .597% .5675 .285 .4080 .4745
.6155 .5895% .5535

11 .1500 . 7485 L1225 .6925 .413 .5330 .5995
.740% .1145 .6785

13 .8750 .8735 .8475 .B175 527 .6580 . 7245
.8655 .8395 .8035

15 16000 9985 9125 9125 ~652 1830 .8495
.9905 . 9645 .9285

17 1.1875 1.1855 1.1515% 1.1135 ] .9090 .975%5
1.1735 1.1415 1.0955

19 1.3750 1.3730 1.3390 1.3010 .8661<1.0330 [} 1.0995
1.3610 1.3290 | 1.2830

21 1.5000 1.4980 1.4640 1.4260 .9911 1.1580 1.2245
1.4860 1.4540 1.4080

23 1.6250 | 1.6230 1.5890 1.5510 1.1161 1.2820 || 1.3495
1.6110 1.5790 1.5330

25 1.6875% 1.685% 1.6515 1.6135 1.241] 1.4080 (| 1.4745
1.6735 1.6415 1.5955

Notes:

Dimensions are in Jmnches unless otherwise specified.

[r =

having the same basic diameter as the mating pin and
face, firsfienagages the socket contact (see figure

hardware-ts shown in figure 5.

Grounding member to plug shell first contact.
Shouwlder is point of contact to tip of plug shell at
mating.

Conductive o-ring material is silver filled
silicone/fluorosilicone blend and meets the dimensio
L~  requiremonts of SAE-AS3582 o MS9Q21,

E,‘!

>

Figure 1. Connector, receptacle intermateability dimensions
(Series A) (continued).

4. Rear end-connector design for attachment of accessorly

Mating key positiéns and dimensions are shown in figure 3.
Distance from face of insert to the point at which a gage pin,

a square
4) .

full

nal
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SAE AS29600

..U..
o &0 510 MIN. KEYWAY
5, 450 | 0,160/0.125
3
MIN, 2\7.217/.211 KEYWAY
FULL |
THREAD |- 0,102 MAX./3)\
| —!—?—«—.010/.000 o
7 7T INSERT COCATION
g [ ?
AR — s —F § | !
BUUNT -t~ E |
START ! l
MINOR THREAD ¢
= C é
= . INSERT
— - % H}_&_ y -F-
5582
- B —oF 567
B INSERT
LOCATION

0.392/0,37 5—fa——br

Q\}?‘m"!
3
002R MmN — \/ 0,030

0.003R)  0:015
DETAIL H

Figure 2. Connector, plug intermateability dimensions (Series A).
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SAE AS29600

Shell A Thread Mod Stub 60° .iP-.3L Class 2B| c & D g E N

Size | Thread | Kinor & | Pitch & | Major & {+.005 | +.003 | +.003

9 .6250 .5892 .6090 .6450 .285| .385 .454
.5792 .5990 .6290

11 .7500 L7142 .7340 .7700 .413] .510 .579
.7042 .1240 .7540

13 .8750 .8392 .8590 . 8950 .527| .635 .704
.8292 | .8490 .8790

5 1.0000 9642 9840 10200 —652+——760 .829
.9542 .9740 1.0040

| 7 1.1875 | 1.1394 1.1655 1.2115 L1717 (~886 .955
1.1274 1.1535 1.1915

|9 1.3750 | 1.3270 1.3530 1.3990 .866{71.010 | 1.079
1.3150 1.3410 1.3790

D 1 1.5000 { 1.4520 1.4780 1.5240 2991} 1.135 | 1.204
1.4400 1.4660 1.5040

P 3 1.6250 | 1.5770 1.6030 1.6490 1.116] 1.259 | 1.329
1.5650 1.5910 1.6290

5 1.6875 | 1.6395 1.6655 1:7215 1.241] 1.385 | 1.454
1.6275 1.6535 1,6915

Notes:

1. Dimensions are in inches unless otherwise specified.

2.  Mating key positions and dimensions are shown in figyre 3.

{@3 Distance from face of insert to the point at which a|gage pin,

| having the same basic diameter as the mating pin and|a square
face;—firstenmagages—the socketcomtacttsee Figure 4).

4. Rear end connector design for attachment of accessory
hardware is shown in figure 5.

Figure 2. Connector, plug intermateability dimensions (Series A) (continued).

-57-



https://saenorm.com/api/?name=c334777e49fcc97c19461e2fcc048fd0

SAE AS29600

MASTER
KEYHAY

D& REF

!
J\
L
/

3 ke ReF Ecs REF [ 003
SIAIK].008] [@[AT.005 | [@[AT.005 | [$]AIK]. 006
FOR FOR
SHELL SIZE SHELL SIZE
17 THRU 25 17 THRU 25
(4) KEYWAYS (4) KEYWAYS

. 053 | | . 063

. 047 . 057
(b]A [k [. 002 DA [K]. 002
FOR FOR
SHELL SIZE SHELL SIZE
g THRU 15 9 THRU 15

KEY (PDSITIONS KEYWAY POSITION
RECEPTAGLE TYPE SHELL PLUG TYPE SHELL
(SEE- FIGURE 1 FOR (SEE FIGURE 2 FOR
JOAND K DIAMETERS) D AND E DIAMETERS)

Figure 3. Connector master key/keyway polarization (Series A).
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SAE AS29600

Notes:

Figu

Shell Key & Keyway | AR® or BR® or CR® or DR® or
Size Arrangement AP® BSC BP® BSC CP° BSC DP°® BSC
1 102 132 248 320
9 2 80 118 230 312
3 105 140 215 265
11 1 113 156 182 292
thru 2 90 145 198 252
15 3 95 141 __208 __ 236
17 1 135 176 200 310
thru 2 49 169 200 pd4
25 3 80 142 196 P93

1.

Dimensions are in inches unless otherwise specifiqd.

e 3. Connector master, key/keyway polarization (Series A) (contintied).
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SAE AS29600

Notes:

Dimensions are in inches unless otherwise specified.
Datums A, C, and E are from figure 1.
Datums B, D, and F are from figure 2.
Datum K is from figure 3.

Figure 4. Connector interfacial seal configuration (Series A).

P19 .015 M|E ©|K ©)|RECEPTACLE RECEPTACLE
Dl 8 .004 1A
Pl .05 OfF QK ©JrLus OE[M K ®
PLUG
P 8 .00t @[] c [k ©lrecepr, [P 2 -4 O[F[B K ©®
. 052 £.003
D18 .004 @|F| DK ©pLuc +020+ %05~ |
2005 = — -+ 000 7
» 000 7 7 77 7 {
—
%] F¢T— =i — E® CB DD :
* 4 J*;
/ - _'/\‘>"‘
J.005 /]
« 000
CLOSED ENTRY PIN FRONT
Detail A Detail B
Contact ] (Y] c b g
Size EX A MAX
22D .038 .067 .074 .053 .028
.035 |_.063 .069 .050
20 .052 .089 .096 075 .038
.049 .085 091 | .072
16 .074 .112 .119 .098 .060
.071 .108 | .118 | .095
12 .106 .144 151 .130 .092
.103 140 | 146 | 127
8 .230 .268 .278 .256 216
217 .264 .473 .251
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SAE AS29600

®f-00a@[m ()]
225 MAX. TO €
COMPOUND i-\
BACKFILL @
COMPOUND 8 [‘,
TOP OF E@ |) GQZ\\SE
SPRLINERER
DETAIL N
— 063 SIZES 9-19
.051
st — [ —n]
<) 036 SIZES 21-2%
MIN. PERFECT THREAD - K] 026
D THREAD -
Ole coslw] 1|}~ 22/
H / (e ':_\
'\
SPLINES \ N)

ENVIRONMENTAL
SEAL AREA

i

A0 10 7117 0 VR

i

/ 27°/31°

—tla——023

.011
- J

@]e.015]m

- H

Figure 5. Connector accessory interface dimensions (Series A).
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SAE AS29600

Shell A° B C D EQ F Min GO H J K
size Bsc Thread Max Min Min
9 20 | 0.051 0.430 | .500-28UNEF-2A | 0.462 0.439

0.046 | 0.424 0.454

11 15 | 0.049 0.555 | .625-28UN-2A 0.587 0.564
0.044 0.549 0.579

13 12 ] 0.048 0.676 | .750-28UN-2A 0.708 0.685
0.043 0.670 0.700

15 12 | 0.054 0.805 | .875-28UN-2A 0.837 0.257 0.814 | 0.157 | 0.107 | 0.237
0049 0799 0.829 0127

17 10| { 0.053 0.930 | 1.000-28UN-2A 0.962 0.939
0.048 0.924 0.954

19 9 0.053 1.055 | 1.125-28UN-2A 1.087 1.064
0.048 1.049 1.079

21 9 0.059 1.180 | 1.250-28UN-2A 1.212 1.189
0.054 1.174 1.204

23 9 0.062 1.305 | 1.375-28UN-2A 1.337 0.276 1.314 | 0.158 .108 | 0.263
0.057 1.299 1.329 0.128

25 9 0.069 1.430 | 1.500-28UN-2A 1.462 1.439
0.064 1.424 1.454

Notes:

1. Dimersions are in inches unless otherwise specified.

2. Dime

Figu

hsions apply after plating.

re 5. Connector accessory nterface dimensions (Series A) (continyed).
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/o\. 484 MAX.

4

Vi

- SHOULDER A

=>—, 601 MIN.

SIZE 23 - . 450 MIN.

4

SIZE 20 - . 443 MIN.

SIZE 16 & i2 - . 438 MIN.

<

045/0.025 =
2 KEYS

» 399 MIN, —=—=

.
%
/.

H—P_OUZiQ/'OUiQD

TL? {N"E%

=0
-

MINO
THRE[AD

7>
ALY

\Q,

Y

=

THREAD START

()

A THREAD

BLUNT START

AND FINISH

—={=—0,028/0.011

301?\
¥

. 020/, 010 Rs
SIZES 8-16

. 030/, 020 R.
SIZES 18-24

DETAIL N

\—0~RING CONDUCT

. 380 £.015

Il

L
g

q

IVE /7\

028/. 022

$IZES 8-16

053/. 047

$1ZES 18-24

0.033R MAX.
D KEYS

1/

1/ Front configuration 1.D. and O.D. optional champfer and radius to facilitate mating.

Figure 6. Connector, receptacle intermateability dimensions (Series B).
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SAE AS29600

Shell |A Thread Mod Stub 60° .1P-.3L Class 2A| H § J g K¢

Size | Thread | Kajor @ | Pitch g | Minor § {+.005 | +0.003 [+0.0050

8 .6250 .6235 .5975 .5615 .285 .4080 .4745
.6155 .5895 .5535

10 .7500 .7485 .7225 .6925 .410 .5330 .5995
. 7405 .1145 .6785

14 1.0000 .9985 .9725 .9425 .660 .7830 .8495
.9905 .9645 .9285

16 1.1875 | 1.1855 .1515 1.1135 .786 .9090 L9755
1.1738% 1418 1.0958%
1B 1.3750 | 1.3730 .3390 1.3010 .911 1.033T 1.0995
1.3610 1.3290 1.2830

2p 1.5000 | 1.4980 1.4640 1.4260 |1.036 1.153? 1.2245
1.4860 1.4540 1.4080

2p 1.6250 | 1.6230 1.5890 1.5510 11.161 1.282T 1.3495
1.6110 1.5790 1.5330

24 1.6875 | 1.6855 1.6515 1.6135 |1.286 | 1.4080 | 1.4745
1.6735 1.6415 1.5955

[N S

Notes:

. Dimensions are In inches unless otherwise specified
. Mating key positions and dimensions are shown in fiiure 8.

Ny ~—

>

Distance firom face of insert to the point at which 3 gage pin,
having the same basic diameter as the mating pin and a square

face,«first engages the socket contact (see figure 9).
Rearcend connector design for attachment of accessofy
hardware as shown in figure 10,

Grounding member to plug shell first contact.

Shaulder is point of contact to tip of plug shell at full

mating.

Conductive o-ring material is silver filled
silicone/fluorosilicone blend and meets the dimensional
requirements of SAE-AS3582.

B~

Figure 6. Connector, receptacle intermateability dimensions
(Series B) (continued)
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SAE AS29600

< 600 MIN., KEYWAY
. 450 0.150/0.115
FMIN' -1 32\ 2:\'1 ’ o-\Oi Kr—YwAY CONT,\CT él
FULL [ Ve UL RE SIZE 23 - . 108 MAX.
THREAD | —= |= SIZE 20 - . 115 MAX.
A e 011/, 000 SIZE 16 & 12 - , 120 MAX.
g INSERT LOCATION
A
THREAD S50 5 % £
LT %ﬁl—— ¢ !
START
= B
— C
| INSERT
H
b —b—2 ¥
» 0. 531
a
0.02R MIN.

Figure 7. Connector, plug intermateability dimensions (Series B).
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SAE AS29600

Shell |A Thread Mod Stub 60° .1P-.3L Class 2B| C & Do EQ

Size | Thread | Minor @ | Pitch & | Major & [+.005 | +.003 { +.003

8 .6250 .5892 .6090 .6450 .285 .385 .454
. .5792 .5990 .6290

10 .7500 L1142 L7340 .7700 .410 .510 .579
.7042 .1240 .7540

14 1.0000 .9642 .9840 1.0200 .660 .760 .829
.9542 .9740 1.0040

16— 11875 | 13394 |3 1656 {1 2136 | 98¢ 886 .955
1,1274 1.1535 1.1915

18 1.3750 } 1.3270 1,3530 1.3990 .911 1.010 | 1.079
1.3150 1.3410 1.3790

20 1.5000 | 1.4520 1.4780 1.5240 ]1.036 Y.135 1.204
1.4400 1.4660 1.5040

22 1.6250 1.5770 1.6030 1.6490 1.161 1.259 1.329

1.5650 1.5910 1.6290 .

24 1.6875 1.6395 1.6655 1.7115 H 1. 286 1.385 1.454

1.6275 1.6535 1.6915
Notes 1. DimenSfons are in inches unless otherwise specified.
2. Matfhg key positions and dimensions are shown in fidure 8.
fo Distance from face of insert to the point at which d gage pin,
having the same basic diameter as the mating pin ang a square
face, first engages the socket contact (see figure 9).
4. Rear end connector design for attachment of accessony

hardware as shown in figure 10.

Figure 7. Connector, plug intermateability dimensions (Series B) (continued).
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SAE AS29600

133
129 UK

MASTER
KEY

D2 REF

e

'4_- 137

MASTER
KEYNAY

071 )
. 062

K& REF
(@[A].005 |

D]A K], 006

FOR

SHELL SIZE
16 THRU 24
(4) KEYWAYS

053
. 047

D]A[K]. 002
FOR

SHELL SIZE
B THRU 14

KEY. POSITIONS
RECEPTACLE TYPE SHELL
(SEE FIGURE 6 FOR

J AND K DIAMETERS)

85C

(. 089
. 083

DA [K . 006]

FOR

SHELL SIZE
16 THRU 24
(4) KEYWAYS

. 063
. 057

PlA[K]. 002]
FOR

SHELL SIZE
8 THRU 14

E& REF
[@®[A] 005 |

KEYHAY POSITION
PLUG TYPE SHELL
(SEE FIGURE 7 FOR
D AND E DIAMETERS)

Figure 8. Connector master key/keyway polarization (Series B).
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SAE AS29600

Shell Key & Keyway | AR® or BR® or CR® or DR® or
Size Arrangement AP® BSC BP® BSC CP° BSC DP® BSC

1 105 140 215 265
8 2 102 132 248 320

3 80 118 230 312
10 1 95 141 208 236
and 2 113 156 182 292
14 3 90 145 195 252
16 1 0 H2 196 - 293
thru 2 135 170 200 310
24 3 49 169 200 244

Notes:
1. _Dimensions are in inches unless otherwise specified.

Figt1re 8~Connector master key/keyway polarization (Series B) (contingyed).
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