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MILITARY SPECIFICATION

CONNECTORS, ELECTRICAL, C«RCULAR, MINIATURE, HIGH ODENSITY,
QUICK DISCONNECT, ENVIRONMENT RESISTANT,
SOLDER CONTACTS
GENERAL SPECIFICATION FOR

This specification 15 approved for use within the Department
of the Afr Force and {is avairlable for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers two series of miniature, high density, quick
disconnect, bayonet coupling, circular, environment resistant, electrical connectors
capable of continuous operation within a temperature range of -65C to +175 C (see
6.1). These connectors are 1ntermateable with applicable series I and series II
connectors of MIL-C-38999. These connectors are supplied under a MIL-STD-790

reti1abil1ty assurance program. See 6.1 for restrictions on intended use and
applications.

1.2 Description. Both series employ fixed pin and socket contacts with solder
termination. Both series are desfigned to assure proper orientation of the mating
halves prior to electrical circurt closure. Both series provide EMI shielding
capability. Series I provides electrical continuity between mated shells prior to
contact engagement and have the contacts so located as to be protected from handling
damage and inadvertent electrical contact. Series Il provides low silhouette for
minimun s1ze and weight and includes connectors which provide shell-to-shell
electrical continuity when mated.

1.2.1 Design considerations. Connectors are capable of satisfactory performance
during or after, as applicable, subjection to the following environmental conditions.

1.2,1.1 Temperature. Temperatures from -65°C to *+175°C (see 1.3.1d).

1.2.1.2 Vibration. Vibration from 10 to 2,000 Hz sinusoidal at 10 g's at ambient
temperature.

1.2.1.3 Shock. Shock as represented by a 3 #1 milliseconds base half-sine wave
peaking at 30 g's.

1.2.1.4 Humidity. Humidity conditions up to 98 percent relative humidity including
condensation.

1.2.1.,5 Temperature cycling (see 4.6.2).

1.2.1.6 EMI shielding. EMI shielding effectiveness.

Series 1 100 MHz to 1 GHz - minimum attenuation of 85 dB.
Series 11: 100 MHz to 1 GHz - minimum attenuation of 45 dB.

TBeneficia] comments [recommendations, additions, deietions) and any pertinent data
[which may be of use 1n 1mproving this document should be addressed to. Alr Force

[Acquisition Logistics Division, Electronic Support Division (AFALD/PTES), Gentile

|Afr Force Station, Dayton, Ohi1o 45444, by using the self-addressed Standardization
jDocument Improvement Proposal (DD Form 1426) appearing at the end of this document
lor by letter.
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Classification.

.1 Connectors. Connectors fabricated to this specification are classifred as
g: T ————

a. Series. The series I and Il connectors are not i1nterchangeable or
intermateable.

I - Scoop-proof.
Il - Non-scoop-proof, low silhouette.

b. Types
(1) Plugs-
Straight, without spring fingers.
Straight, with spring fingers that make shell contact prior to contact
engagement.
Straight, with spring fingers that make shell contact after contacts
engage.
(2) Receptacles:
Box mounting, both front and rear panel mounting.
Wall mounting, both front and rear panel mounting.
Jam-nut mounting.
c. Classes:

P - For potting: Includes potting form.
T - General duty: Pressurized (receptacles only).

d. Temperature ranges

Finishes

A - Bright cadmium plate over nickel (conductive) -65°C to +150°C.
B - Olive-drad cadmium plate over suitable underplate {conductive)
-65C to *175°C,

e. Contact styles

P - Pin contacts, solder cups.
S - Socket contacts, solder cups.

2. APPLICABLE DOCUMENTS

2.1 uwovernment documents.

2.1.1 Specifications and standards. The following specifications and standards
form a part of this specification to the extent specified herein. Unless otherwise
speci1fied, the 1ssues of these documents shall be those 1i1sted 1n the 1ssue of the
Department of Defense Index of Specifications and Standards (DODISS) and supplement
thereto, ci1ted 1n the solicitation.

SPECIFICATIONS
FEDERAL
QQ-P-416 - Plating, Cadmium (Electrodeposited).
MILITARY
MIL-5-7742 - Screw Threads, Standard, Optimum Selected Series
General Specification for.
MIL-w-22759 - Wire, Electric, Fluoropolymer-Insulated, Copper or

Copper Alloy.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T08:07Z
Check the source to verify that this is the current version before use.
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MIL-C-39029 - Contact, Electrical Connector, General Specification for.

MIL-G-45204 - Gold Plating, Electrodeposited.

MIL-A-46146 - Adhesive-sealants, Silicone, RTV, Non-Corrosive (For Use
With Sensitive Metals and Equipment.)

MIL-C-55330 - Connectors, Electrical and Fiber Optic, Packaging of.

STANDARDS
FEDERAL
FED-STD-H28 - Screw-Thread Standards for Federal Services.
MILITARY

MIL-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes.

MIL-STD-454 - Standard General Requirements for Electronic Equipment.

MIL-STD-790 - Reliadbility Assurance Program for Electronic Parts
Specifications.

MIL-STD-1285 - Marking of Electrical and Electronic Parts.

MIL-STD-1344 - Test Methods for Electrical Connectors.

MIL-STD-1560 - Insert Arrangements for MIL-C-38999 and MIL-C-27599
Electrical, Circular Connectors.

MS3197 - Gage Pin For Socket Contact Engagement Test.

MsS9021 - Packing, Preformed - AMS 7271 0 Ring.

MS20026 - Connector, Receptacle, Electric, Wall Mount, Solder
Type, Bayonet Coupling.

MS20029 - Connector, Receptacle, Electric, Jam Nut Mounting,
Solder Type, Bayonet Coupling.

MS27512 - Nut, Hexagon, Connector Mounting, Series Ii.

MS27514 - Nut, Slotted, Hexagon Connector Mounting, Series 1I.

MIL-STD-45662 - Calibration Systems Requirements.

(See supplement for list of applicable military standards.)

{Copies of specifications and standards required by contractors in connection with
specific acquisition functions should be obtained from the contracting activity or as
directed by the contracting activity.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets, or MS standards), the text of this specification
shall take precedence. Nothing 1n this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 MS sheets. The individual item requirements shall be as specified herein and
in accordance with the applicable MS sheet. In the event of any conflict between the
requirements of this specification and the MS sheet, the latter shall govern.

3.2 Qualification. Both connector series furnished under this specification shall
be products which are authorized by the qualrfying activity for listing on the

apg;1cable qualified products 11st at the time set for opening of bids (see 4.4 and
6.3).

3.2.1 Reliability. The contractors reliability program for assembled connectors
and assembTy procedures shall meet the requirements of MIL-STD-790.

3.3 Materials.

3.3.1 Metals. Metals shall be of a corrosion-resistant type or shall be plated or
treated to resist corrosion.

3
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3.3.1.1 Dissimilar metals and compatible couples. When dissimilar metals are used
in intimate contact with each other, protection against galvanic corrosion shall be
provided. The use of dissimilar metals i1n contact, which tend toward active galvanic
corrosion (particularly brass, copper, or steel used in the contact with aluminum or
aluminum alloy) is not acceptable. However, metal plating of dissimilar-base metals
to provide similar or suitable abutting surfaces 1s permitted. The use of dissimilar
metals separated by a suftable insulating material s also permitted. Dissimilar
metals and compatible couples are defined in requirement 16 of MIL-STD-454,

3.3.1.2 Hydrolytic stability. A1l nonmetallic material shall be selected as to
meet the hydrolytic reversion resistance requirements specified in requirement 47 of
MIL-5TD-454 {see 4.1.4).

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

3.3.2.1 Classes P and T.

a. Shell: Impact extruded or machined aluminum alloy.
b. Coupiing ring, jam-nut, and potting ring: Machined aluminum alloy.
€. Insert: Reinforced epoxy resin or other suitable rigid dielectric material.

d. Contacts: Style P: Copper alloy; Style S: Beryllium copper; hoed or
sleeve shall be corrosfon-resistant steel,

e. Bayonet pins: Corrosion-resistant steel.

f. Spring fingers. Heat-treated beryllium copper.

g. Filler compound RTV silicone conforming to MIL-A-46146 or equivalent.
hn. Gaskets: Silicone or filuorosilicone elastomer.

3.3.3 Ffungus resistant. Materfals used in the construction of these connectors
shall be Ffungus inert in accordance with requirement 4 of MIL-STD-454,

3.3.4 Nonmagnetic materials. The relative permeability of the wired, assembled,
and fully mated connector assembly shall be less than 2.0 when measured in accordance
with 4.6.22,

3.4 Design and construction. Connectors and accessories shall be designed and
constructed to withstand normal handling incident to installation and maintenance in
service, Connector i1ntermateability control dimensions shall be as specified on
figures 1 and 2. Connector accessory interface dimensions shall be as specified on
figures 3 and 4. Recommended panel cut-out dimensions are shown on figure 5.

3.4.1 Contacts. Contacts shall be designed for solder termination and shall be
molded i1nto inserts. Dimensions for contacts shall conform to figure 6.

3.4.1.1 Contact arrangement. Contact arrangement shall be as shown in
MIL-STD-1560. The engaging end of the pin contacts 1n assembled connectors shall be
located within 0.004 1nch diameter of true position and the engaging end of socket
contacts in assembled connectors shall be located within 0 004 inch diameter of true
position,

3.4.2 Inserts. Inserts shall be molded in one piece and shall be free from voids
or surface 1rregularities and shall have mold cavity i1dentification. The mold cavity
1dentification number shall appear on the rear face (solder cup) side of the insert
Inserts shall be secured to prevent rotation. Socket i1nsert entry holes shall
conform to figure 6.

3.4.3 Shell. Shells, 1ncluding mounting flanges, shall be of one-prece
construction and shall be designed to retain their i1nserts 1n one position, both
ax1ally and with respect to rotation, by mechanical means. Adhesive may be used as a
supplementary retention means.
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3.4.3.1 Spring fingers., Spring fingers shall be designed to make electrical
contact with the mating shell without interfering with proper engagement. The
springs shall be retained about the shell periphery. Minimum engagement of the
spring fingers shall be 0.040 inch prior to contact engagement for serfes 1 and shall
engage the mating shell at a 0.040 inch after contact engagement for series II.

3.4.3.2 Jam-nut mounting receptacles. Jam-nut mounting receptacles shall be
provided with a mounting nut, MS27514 for series I, MS27512 for series 11, all with
provisions for locking, and an "0" ring MS9021.

3.4.4 Screw threads. Screw threads shall conform to FED-STD-H28 and MIL-S-7742.
Threads shall be checked using ring or plug gauges. Slight out-of-roundness beyond
the specified tolerances of H28 15 acceptable 1f threads can accept the gauges
without forcing.

3.4.5 Coupling. Connectors shall be coupled to counterpart connectors by means of
a bayonet mechanism. The mechanism shall include a means of maintaining the mated
connector in full engagement. The coupling ring shall be knuried or fluted to
facilitate cougling and shall be captivated. Coupling pins shall be riveted, welded,
or brazed in place and have their end surfaces a contrasting color.

3.4.5.1 Ease of coupling. Counterpart connectors of any arrangement shall be
capable of betng fully coupled and uncoupled in a normal and accessible location
without the use of tools.

3.4.5.2 Locking. A detent shall be provided in the coupling mechanism so that an
audible click 15 evident when proper coupling 1s accomplished. Provision shall be
made for visual determination that proper coupling has been achieved.

3.4,5,3 Polarization of connector shells. Polarization of connector shells shall
be accomplished by means of Tive integral keys and suitable matching keyways on the
counterpart. Polarization shall be accomplished before initial engagement of the
coupling ring. During axial engagement, pins shall not touch sockets or the insert
face until polarization has been achieved.

3.4.5.3.1 Alternates. Shells shall also be supplied with the main key (or keyway)
rotated from the normal as indicated on figure 7.

3.4,5.4 Lubrication. Bayonet coupling ramps and spring washers shall be coated
with a suitabTe Tubricant. Rear threads shall not be Tubricated.

3.4.5.5 Pin-to-pin mating prevention {series I). Connectors shall be designed
such that pin-to-pin contacts ({electrical or physical) is not possible in the event
that a plug with pin contacts is inadvertently mated to a receptacie with pin
contacts.

3.4.6 Cavity fi11. The cavity at the rear of connectors between the insert and
the shell shali be fi1led with RTV silicone conforming to MIL-A-46146 or equivalent.

3.4.7 Plating.

3.4.7.1 Contacts. Contacts shall be gold plated 0.00005 inch minimum 1n
accordance with MIL-G-45204 over a suitable underplate. Silver underplate shall not
be used.

3.4.7.2 Shells. Unless otherwise specified, the finish on shells and accessory
hardware shall be in accordance with the following designations:

A - Nickel plate a minimum of 0.0002 inch followed by cadmium plate 0.0001 i1nch
minimum in accordance with QQ-P-416, type 11. A preliminary plate of other
metal is permissible. The final finish shall be electrically conductive and
shall be silver or 1ight iridescent yellow in color.

8 - Dlive drab cadmium plate in accordance with QQ-P-416 over a suitable

underplate to withstand 500-hour salt spray test. Final finish shall be
electrically conductive.
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3.4.7.2,1 Shell spring fingers. Shell spring fingers shall be suitably protected
to prevent corrosion.

3.5 1Interchangeability. A1l connectors having the same part number shall be
completely Interchangeable with each other with respect to installation and
performance,

3.6 Temperature cycling. When tested as specified in 4.6.2, there shall be no
damage detrimental to the operation of the connector.

3.7 Coupling torque. When tested as specified in 4.6.4, the coupling torque for
mating and unmating of counterpart connectors shall meet the requirements of table I.

TABLE I. Coupling torque.

I 1 ) |
I Shell | Maximum engagement | Minimum |
size | and disengagement | disengagement |

T ip/inch | tb/inch !

) 1 ] |
| 8 | 8 | 2 |
| 9 | 8 | 2 |
| 10 | 12 | 2 [
| 11 | 12 ] 2 |
| 12 | 16 | 2 |
| 13 | 16 ! 2 |
| 14 | 20 | 4 |
l 15 | 20 | 3 ]
| 16 | 24 | 4 |
17 | 24 | 3 |
| 18 | 28 ] 5 |
| 19 | 28 | 3 |
i 20 i k¥4 | 6 i
| 21 | 32 | 5 |
| 22 | 36 | 7 }
1 23 | 36 | 5 |
| 24 | 36 | 7 |
i 25 | 40 | 5 |
i I | J

3.8 Durability. When tested as specified in 4.6.5, the connectors shall show no
defects detrimental to the operation of the connectors and shall meet the subsequent
test requirements (see 4,4.3).

3.9 Insulation resistance. When tested as specified in 4.6.6, the insulation
resistance between any pair of contacts and between any contact and the shell shall
be greater than 10,000 megohms. Insulation resistance after humidity shall be 100
megohms minimum.

3.10 Dielectric withstanding voltage. When tested as specified in 4.6.7,
connectors or contacts as applicable shall show no evidence of flashover or breakdown.

3.11 1Insert retention, When tested as specified 1n 4.6.8, unmated connectors
shall retain Cheir inserts 1n their proper location in the shell and there shall be
no evidence of cracking, breaking, separation from the shell, or loosening parts.

3.12 Air leakage. Class T (all receptacles) and Class P (M520029 only). When
tested as specified in 4.6.3, there shall be no ev}den e of leakage 1n excess of one
atmospheric cubic winch of air per hour {4.55 x 1072 cm”/s).

3.13 Contact resistance. When tested as specified in 4.6.10, contacts in the
mated condition shal]l meet the contact resistance requirements of MIL-C-39029. Lead
resistance may be included 1n the measurement.

3.14 Coupling pin strength. When tested as specified in 4.6.12, bayonet coupling
pins shall withstand a load of 50 (+5, -0) pounds without displacement or perceptible
loosening of coupling pins.
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3.15 VYibration. When tested as specified in 4.6.13, there shall be no electrical
discontinuity and there shall be no disengagement of the mated connectors, evidence
of cracking, breaking, or loosening of parts.

3.16 Shock. When tested as specified in 4.6.14, there shall be no current
discontinuity and there shall be no disengagement of the mated connectors, evidence
of cracking, breaking, or loosening of parts.

3.17 Shell-to-shell conductivity. When tested as specified in 4.6.15, the probes
shall not puncture or otherwise damage the connector finish and the maximum measured
potential drop across assemblies shall be as follows:

a. Series I and Il with spring fingers: 2.5 mi1livolts.
b. Series Il without spring fingers: 200 millivolts.

3.18 Humidity. When tested as specified in 4.6.16, wired, potted, mated
connectors sha!i show no deterioration which will adversel{ affect performance of the
connector. Following the test, insulation resistance shall be 100 megohms or greater.

3.19 Shell spring finger forces. When tested as specified in 4.6.17, the forces
necessary to engage and separate EMI plugs with receptacle shells shall be within the
values specified in table II. .

TABLE II. Shell spring finger forces.

I T T
| i Axial force |
i T Maximum [ Minimum T
{ Shell size { {1bs) = (1bs) {
] | | |
| 8/9 | 25 | 0.5 {
| 10/11 | 25 | ‘ i
i 12/13 | 30 ] v |
| 14/15 ] 30 | " |
] 16/17 | 35 | " |
| 18/19 | " | " |
| 20/21 ] " ] " |
| 22/23 | * | " |
| 24/25 | " { " |
{ | | |

3.20 EMI shielding. When tested as specified 1n 4.6.18, the EMI shielding
capabilities of mated shells with spring fingers shall not be less than that
specified in table IIIl at the specified frequencies.

TABLE III. EMI shielding effectiveness.

T [ )
| | Leakage attenuation |
| Frequency | (dB minimum) |
| MH2z {'Series T1 { Series‘T“T
I

T } T |
i 100 | 65 | 90 |
| 200 | 60 | 88 |
| 300 | 55 | 88 ]
| 400 | 55 | 87 |
| 800 | 45 | 85 |
} 1,000 ‘ 45 l 85 :

3.21 sSalt spray (corrosion). When tested as specified in 4.6.9, unmated

connectors shall show no exposure of base metal due to corrosion which will adversely
affect performance.
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3.22 Electrical engagement. wWhen tested as specified in 4.6.11, wired and mated
connectors shall provide a minimum of 0.034 inch electrical engagement,

3.23 Contact plating thickness. When tested as specified in 4.6.19, contacts shall
be gold plated to a minimum thickness of 0.000050 inch,

3.24 Contact engagement and separating force. When tested as specified 1n 4.6.20,
contact engagement and separating forces shall be within the 1imits specified in
MIL-C-39029.

3.25 Resistance to probe damage. When tested as specified 1n 4.6,21, contacts
shall withstand the bending moment and depth of test probe insertion without evidence
of damage that would i1nterfere with the mechanical or electrical performance.

3.26 Marking. Connectors and accessories shall be metal or 1nk stamped with the
manufacturer' s name or trademark, date code, and the following information, as
applicable. Stamping shall be in accordance with MIL-STD-1285 where space permits.
Metal stamping shall be accomplished before plating. The foliowing examples are
illustrative:

a. ldentification (serfes I and 11).

M520026 T 13 A 8 P A
| i | | | | |
! | |
| ] | | | | |
MS Tlass Shell Finish Insert Contact “Polarization
number size arrangement style (see figure 7)

(see 1.3.1) (no letter
required for
normal)

b. Lot number - 000010.

3.26.1 Contact location identification. Contact locations shall be identified as
indicated on the applicable military standard. A1l positions shall be 1dentified on
the front and rear faces of the insert except where space limitations make this
impractical. Location of contact 1dentifying characters shall be in close proximity
to the holes but need not be placed exactly where indicated on the standard.

3.27 Morkmanship. The connector shall be fabricated 1n a manner such that the
criterva for appearance, fit, and adherence to specified toierances are observed.
Particular attention shall be given to neatness and thoroughness of marking parts,
plating, welding, soldering, riveting, staking, and bonding. The connectors shall be
free from crazing, cracks, voids, pimples, chips, blisters, pinholes, sharp cutting
edges, burrs, and other defects that will adversely affect 11fe, serviceability, or
appearance.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsiblity for i1nspection., Unless otherwise specified in the contract or
purchase order, the contractor is responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract or
purchase order, the contractor may use his own or any other facilities suirtable for
the performance of the inspection requirements specified herein, unless disapproved
by the Government. The uovernment reserves the right to perform any of the
inspections set forth 1n the specification where such inspections are deemed
necessary to assure supplies and services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All 1tems must meet all requirements of
sections 3 and 5. The inspection set forth 1n this specification shall become a part
of the contractor's overall inspection system or quality program. The absence of any
inspection requirements 1n the specification shall not relieve the contractor of the
responsibility of assuring that all products or supplies submitted to the Government
for acceptance comply with all requirements of the contract. Sampling i1n quality
conformance does not authorize submission of known defective material, either

1ng1cat$d or actual, nor does it commit the Government to acceptance of defective
material.

8

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T08:07Z
Check the source to verify that this is the current version before use.



MIL-C-27599B(USAF)

4.1.2 Test equipment and inspection facilities. Test and measuring equipment and
inspection Tacilities of sufficient accuracy, quality, and quantity to permit
performance of the required inspection shall be established and maintained by the
contractor. The establishment and maintenance of a calibration system to control the

accuracy of the measuring and test equipment shall be 1n accordance with
MIL-STD-45662.

4.1.3 Relfability assurance program. A relvability 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 qualification and continued qualification.

4.1.4 Hydrolytic stability. Certification of requirement 47 of MIL-STD-454 1s
required (see 3.3.1.2).

4.1.5 Fungus resistance certification., Certification of requirement 4 of
MIL-STD-454 15 required (see 3,3.3).

4,2 Classification of inspection. The examination and testing of connectors shall
be classItied as ToTlows:

a. Qualification inspection (see 4.4).

b. Quality conformance inspection (see 4.5).
4.3 Inspection conditions. uUnless otherwise specified, all insPections shall be
performed in accordance with the test conditions specified in the “GENERAL
REQUIREMENTS" of MIL-STD-1344,

4.4 Qualification inspection. Qualification inspection shall be performed at a
laboratory acceptabie to the Government {see 6.3) on sample units produced with
equipment and procedures normally used in production., OQualification appraval may he
granted upon successful completion of the inspections and tests of 4.4.3 conducted on
samples of 4.4.1; such approval to include classes, finishes, shell configurations,
and insert arrangements other than those actually tested provided that the capability
to manufacture these parts is demonstrated by providing exhibit samples.
Qualification of class T connectors also qualified class P connectors.

4.4,1 Samgle size. The following test samples, for each series, class, and
finish, manufactured by normal production methods, shal) be provided.

a. Two mating pairs of series 1I and four mating pairs of series I straight
plugs and wall mounting receptacle of each of the nine shell sizes. Three
shell sizes shall be service M, three shall be service I, and three shall be
service II., Each arrangement 1n a given shell size shall be the densest
contact arrangement for that particular service rating. Half the samples of
each shell size shall have pin contacts 1n the receptacle and socket
contacts in the plug. The other samples shall have socket contacts in the
receptacle and pin contacts in the plug. All samples shall be providea with
straight strain relief clamps.

b. One straight plug with spring fingers and counterpart wall mounting
receptacle of small, medium, and large shell si1zes with applicable EMI
backshells.

€. One wall mounting receptacle with applicable conductive finish in small,
medium, and large shell sizes, less coupling pins and inserts. These
connectors must intermate with samples provided under 4.4.1b.

d. One mating pair of series Il and two mating pairs of series I will be
supplied with the accessories for each shell si1ze. One mating pair, each
stze, of series I connectors will be supplied with environmentally sealed
strain relief adapters for sealing on jacketed cable. Connectors shall be
supplied in maximum density contact arrangements with pin contacts in the
receptacles.
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4.4.1.1 Sample size (limited qualification). Manufacturers that do not intend to o
qualify all nine shell sizes in all series or all contact sizes shall provide the bt
fo]]owin? test samples instead of those specified in 4.,4.1a. Four mating pairs of
each shell in each series or contact size to be qualified. The maximum number of
connectors that will be tested is 36. Future qualification of additional shell or
contact si1zes will require qualification as determined by the qualifying activity.

4,4.2 Preparation of samples. The gualification samples provided under 4.4.1
shall be wired with wire contorming to MIL-W-22759,

4.4.3 Qualification tests.

a. Samples provided under 4.4.1a shall be divided as indicated below. Each
group shall contain approximately the same number of samples. One group
shall be subjected to the tests of group 1, table IV, in the sequence
indicated. One group of series Il and three groups of series I shall be
subjected to the tests of group 2, table IV, in the sequence indicated.

b. Samgles provided under 4.4.1b shall be subjected to the test of group s,
table IV, in the sequence indicated (except for receptacles for shell spring
finger forces, see 4.4.1c and 4.4.3c).

c. Samples provided under 4.4.1c shall serve as counterparts for the tests of
4.6.17 1n group 3, table IV.

d. Samples provided under 4.4.1d shall be subjected to the tests of group 4,
table IV in the sequence indicated.

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

4 4.4 Retentinn of gqualification To retain qualification, the contractor shall
forward a report at Teast every 12 months to the qualifying activity. The qualifying
activity shall establish the reporting date. The report shall consist of: e

a. A summary of the results of the tests performed for group B inspection
indicating, as a minimum, the number of lots that have passed and the number
that have failed. The results of tests of all reworked lots shall be
1dentified and accounted for.

b. A summary of the results of tests performed for group C 1nspection i1ncluding
the number and mode of failures. The summary shall include results of all
group B 1nspection tests performed and completed during the reporting
period. If the summary of the test results indicates nonconformance with
specification regquirements, and corrective action acceptable to the
qualifying activity has not been taken, action may be taken to remove the
failing product from the qualified products 1ist. Fairlure to submit the
report within 30 days after the end of each reporting period may result 1n
loss of qualification for the product. In addition to the periodic
submission of inspection data, the contractor shall immediately notify the
qualifying activity if at any time during the reporting perfod that the
inspection data indicates fairlure of the qualified product to meet the
requirements of this specification.

In the event that no production occurred during the 12 month reporting period, a
report shall be submitted certifying that the company still has the capabi1litres 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
connector) to testing in accordance with the qualification 1nspection requirements.
.
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TABLE IV. Qualification and group C periodic tests.

] 1 I i
| Inspection i Requirement | Test |
: { paragraph { paragraph {
1 1 I 1]
: Group ! (al) classes and finishes) { : :
| Visua) and mechanical inspection - - - - - - - - - | 3.1, 3.3, 3.4, | 4.6.1 ]
| I 3.5, 3.26, and | |
| | 3.27 { |
| Nonmagnetic materfals- « - = - - = = = =« & = - - . { 3.3.4 ] 4,6.22 ]
| Temperature cycling- = « = = « = = o o &« = = = - - i 3.6 | 4.6.2 |
| Air leakage- - - - - - « « = « - - - 4 - o 4 - - . [ 3.12 | 4.6.3 |
I Coupling torque- - - -« « = = = o o 0 & = -« = & & i 3.7 | 4.6.4 [
l Durab‘”it] """""""""""""" l 3.8 ‘ 406-5 I
| Insert retention - « « « =« = = - = - - - - - - - - ! 3.11 | 4.6.8 ]
| Salt spray (corrosfon) « - = = = = ¢ « = = ¢« - - . | 3.21 [ 4.6.9 |
I Coupling torque- - -« - « =« = = = =« - = o - - « & - i 3.7 | 4.6.4 |

Contact resistance - - ~ - - - « - - - - - - - - . | 3.13 ] 4.6.10 {

Electrical engagement- ~ -« = = « = - = - = - - - . | 3.22 | 4.6,11 |
| Contact plating thickness- ~ - - = « = = - « - - - | 3.23 ] 4,6.19 |
| Contact engagement and separating force- - - - - - | 3.24 | 4.6.20 |
| Resistance to probe damage - - - - - - - - - - - - | 3.25 ] 4.6,21 |
| Contact engagement and separating force- - - - - - | 3.24 | 4.6.20 |
| Contact resistance - - « -~ = « = = ¢« ¢ o o = = - = | 3.13 { 4.6.10 |
| Coupling pin strength- - - = -« - - ¢ = « = - = - - | 3.14 | 4.6.12 |
| Visual and mechanical inspection - - - - - - - - - i 3.1, 3.3, 3.4, | 4.6.1 |
[ | 3.5, 3.26, and | |
| | 3.27 | |
| | | |
: Group 2 (a1l classes) : l :
| Visual and mechanical inspection - - - -~ - - - - - (| 3.1, 3.3, 3.4, | 4.6.1 |
] | 3.5, 3.26, and | |
| | 3.27 | |
| Temperature cycling- - « - - = = - - - - - - - - - ! 3.6 | 4.6.2 ]
| Coupling torque=- = =~ = v = = = = = =« = = = = = - - | 3.7 | 4.6.4 |
| Insulation resistance- - - - - - « - - - - - . - - | 3.9 | 4.6.6 |
| Dielectric withstanding voltage (sea level)- - - -| 3.10 | 4.6.7 |
| Durabflity = = = = « = = « =« o 4 0 o - 4 - - - - | 3.8 1 4,6.5 i
| Vibration 1l/- - - - - - « = - - - - - - - - - - - | 3.15 | 4.6,13 |
I Shocke = = T o o 4 c c e e e e e e e e e e e ! 3.16 | 4.6.14 ]
| Shell-to-shell conductivity- = = = = =« =« = = « + - i 3.17 | 4.6.15 ]
| Humidity - - - = = « « ¢ - @ « - = 4 - - o 4 - - - | 3.18 | 4.6.16 |
| Insulation resistance- = = = = = = =« = = =« = - = | 3.9 i 4.6.6 |
| Dielectric withstanding voltage {(sea level)- - -] 3,10 | 4.6.7 ]
| Visual and mechanical inspection - - - - - - - - - | 3.1, 3.3, 3.4, | 4.6.1 |
| | 3.5, 3.26, and | i
| | 3.27 ] |
{ | | {
} Group 3 (shells with spring fingers) 1 { }
| Visual and mechanical inspection - - - - - - - - - | 3.1, 3.3, 3.4, | 4.6.1 ]
] | 3.5, 3.26, and | {
| | 3.27 i i
| Durability (series I)- - = « = - = - & = - & = - - | 3.8 ] 4.6,5 |
| Shell spring finger forces - - - - = - - - « - - - ) 3.19 | 4.6,17 |
| Shell-to-shell conductivity- - - - - - = - - - - - | 3.17 | 4.6.15 |
l EMI Shie]ding """""""""""" l 3-20 l 4-6.18 l
| Visual and mechanical inspection - - - - - - - - - 1 3.1, 3.3, 3.4, | 4,6.1 |
| | 3.5, 3.26, and | |
| | 3.27 | |
[ ] ! |

See footnote at end of table.
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TABLE IV, Qualification and group C periodic tests - Continued.
T I i T
| Inspection | Requirement | Test |
% ; paragraph | paragraph |
| |
| ! ] 1
: Group 4 (serfes I and 1l-finish B8) | | I
| | |
| Visual and mechanical inspection - - - - - - - - - [ 3.1, 3.3, 3.4, | 4.6.1 [
| [ 3.5, 3.26, and | |
f | 3.27 ! !
| Shock (high 1mpact) (series I) - ~ - « « - - - - - | 3.16 | 4.6.14 ]
| Dielectric withstanding voltage (sea level)- - - -| 3.10 | 4.6.7 i
| Salt spray (dynamic test)- - = = = = = = -« - - - - | 3.21 | 4,.6.9.2 |
i Coupling torque- - - = = = = = = =« = = = - = = - = 1 3.7 | 4.6.4 I
| Coupling pin strength- - - - - - - « - - - - - - . I 3.14 1 4.6.12 |
| Visual and mechanical inspection - - - - - - - - - | 3.1, 3.3, 3.4, | 4.6.1 |
| | 3.5, 3.26, and | |
| 1 3.27 { |
| ! ] |
1/ Qualification only.
4.5 Quality conformance i1nspection.
4.5.1 Inspection of product for delivery, Inspection of product for delivery
shall consist of groups A and B inspections.
4.5.1,1 Group A 1nspection. Group A inspection shall consist of the visual and
mechanical Tnspections specified 1n table V. The documentation requirements of
MIL-STD-1344 do not apply.
TABLE V. Group A 1nspection.
I I | T
| Inspection | Requirement | Test !
| ‘ paragraph | paragraph |
] | |
T I | T
| Visual inspection 1/- - - - - - = - -« - - - - - -1 3.1, 3.3, 3.4, | 4,5.1.1.1 |
| | 3.5, 3.26, and | |
| | 3.27 | ]
| Critical inspection 1/ 2/ - - - - - - - - - - - - I 3.1 [ 4.5.1.1.2 |
| Insulation resistance 1/ 2/ 3/ - - - - - - - - - -13.9 | 4.6.6 |
} Dielectric withstanding voltage 1/ 2/- - - - - - - | 3.10 } 4.6.7 g

1/ 100 percent inspection.

Z/ The contractor may use in-process controls for this requirement.

3/ Test between two ad)acent contacts and between two peripheral contacts and the
shell.

4.5.1.1.1 Visual inspection (group A inspection). Each connector shall be visually
examined for completeness, workmanship, and identification requirements., Attention
shall be given to those assemblies that require a gasket to determine the condition
of the gasket. Gaskets missing, twisted, buckled, kinked, or damaged 1n any way
shall be cause for rejection, Each connector shall be visually inspected for the
presence of compound between wire termination end of 1nsert and shell,

12
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4,5,1.1.2 Critical inspection (group A inspection). The following dimensions and
features shown on the pertinent m{litary standard are considered critical:

a. Mating diameters J and W of figures 1 and 2 (maximum on plugs, minimum on
receptacles).

b. Key or keyway posittons.
¢. Contact pattern relative to datum features.

d. Registration of insert markings. (Hole pattern between the rear and the
front face of the insert.)

4.5.1.2 Group B inspection. Group B inspection shall consist of the inspections
specified in table VI in the order shown and shall be made on sample units which have

been subjected to and have passed the group A inspection. For group B inspection,
the documentation and standard test conditions of MIL-STD-1344 do not apply.

4.5.1.2.1 Samﬁling B]an (?roug B inspection). The sampling plan shall be in
accordance wi - - or specia nspection S-4. Major and minor defects
shall be as defined in MIL-STD-105. The sample size shall be based on the inspection
lot size. The AQL shall be as specified in table VI.

4.5.1.2.2 Lot definition (group B inspection). The production lot definition of
MIL-5TD-790 is Turther defined as Tollows:

a. A production lot consists of all connectors covered under one military
specification or standard, manufactured from the specified raw materials,
processed under the same specification and procedures, produced by the same
type of equipment, and submitted for inspection at one time. Each production
1ot of assembled connectors shall be a group identified by a common
manufacturing record through all significant ascembly operaticons.

TABLE VI. Group B inspection,

1 | I ] 1
| Inspection | Requirement | Test | AQL |
} = paragraph : paragraph : :
T [ | | 1}
| Visual and mechanical {nspection 1/- -| 3.1, 3.3, 3.4, | 4.6.1 ] |
| - | 3.5, 3.26, and | | |
{ | 3.27 | { !
i Major- « - = =~ = = ¢ = o e & o . - | | | 0.25 ]
| Minor- - - = = = « = = - - & 4 o - - | | 1.0 |
| Contact resistance 2/ - - - ~ - - - - | 3.13 4.6.10 | 1.0 |
| Contact engagement and separating- - -| 3.24 j 4,6.20 | 0.25 }
| force 1/ | | |
| Shell spring finger forces {(plugs I 3.19 | 4.6.17 | |
| with spring fingers only) 1/ 3/ , } = }
|

1/ The contractor may use 1n-process controls for this requirement,

Z/ Select sample connectors in accordance with the AQL shown. Test three contacts
1n each sample connector.

Test five pieces. No failures permitted.

4.5.1.2.3 Rejected lots (group B inspection). If an inspection 1ot 15 rejected,
the contractor may rework the 1ot to correct the defects or screen out the defective
units and resubmit for reinspection. Resubmitted lots shall be inspected using
tightened inspection. Such lots shall be separate from new lots and shall be clearly
1dentified as reinspected lots.

4.5.1.2.4 Disposition of sample units, Sample units which have passed all of
group B inspection may be delivered on the contract or purchase order if the lot 1s
accepted and the sample units are still within specified tolerances.
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4.5.2 Periodic inspection. Periodic inspection shall consist of group C
inspection. Except where the results of this fnspection show noncompliance with the
applicable requirements (see 4.5.2.1,5), delivery of products which have passed
groups A and B nspections shall not be delayed pending the results of this periodic
inspection.

4.5.2.1 Group C 1nspection (periodic tests). Periodic tests shall be performed on
a 12-month and 24-month basis, beginning with the 12-month periodic test, which must
be accomplished within this period after notification of qualification and alternating
thereafter with the 24-month periodic test. Samples submitted to either of these
periodic tests shall have passed groups A and B i1nspections.

4.5.2.1.1 Twelve-month periodic test. The following tests shall be performed

a. On two mating connectors in the -35 arrangement of the largest shell size in
regular production during that period. Humidity in accordance with 4.6.16,

b. On one plug shell, receptacle shell, and coupling nut of any small and large
size of each series, conduct the salt spray test of 4.6.9.2. This
requirement is applicable to series I and II, finish B.

4.5,2.1.2 Twenty-four-month periodic tests. Mating connector sample units shall
be selected and tested In accordance with the following.

2. Two mating plugs and receptacles 1n each series shall be provided. These
samples shall include at least three shell stzes, small {(sizes B through
13}, medium {sizes 14 through 19), and large {sizes 20 through 25)
manufactured during the period, and all three service ratings. One mating
sample of each configuration shall be fully wired with the applicable wire
as specified in 4.4,2 herein and subjected to the applicable tests on tabdle
1V, group 1. The remaining camples shall he fully wired with the aoplicable
wire as specified 1n 8 4 2 herein 3nd suhrectad to the apnlicable tests of
table 1V, group 2.

b. On one plug shell, receptacle shell, and coupling nut of any small and large
size of each seriyes, conduct the salt spray test of 4.6.9.2 This
requirement 1s applicable to series 1 and II, finish B,

4.5.2.1.3 Farlures. If one or more sample unmits fail to pass group C 1nspection,
the sample shall be considered to have fairled

4.5.,2.1.4 Disposition of sample units. Sample units which have been supjected to
group € wnspection shall not be deTivered on the contract or purchase order.

4.5,2.1.5 Noncompliance. If a sample fai1ls to pass group C 1nspection, the
manufacturer shall notify the qualifying activity and the cognizant inspection

activity of such fatlure and take corrective action on the materials or processes, o
both, as warranted, and on all units of product which can be corrected and which were
manufactured with essentially the same materi1als and processes, and which are
constdered subject to the same faflure. Acceptance and shipment of the product shall
be discontinued untyl corrective action, acceptable to the qualifyiny activity has
been taken. After the corrective action has been taken, group C 1nspection shall be
repeated on additional sample units (all tests and exdminations, or the test wnhich
the original sample failed, at the option of the qualifying activity}. Groups A and
8 inspections may be reinstituted, however, final acceptance and shipment shall be
withheld unt1l the group C inspection has shown that the corrective acticn was
successful. In the event of a fai1lure after revnspection, information concerning the
fairlure shall be furnished to the cognizant inspection activity and the qualifying
activity.

4.5.3 1Inspection of packaging. The sampling and inspection of the preservation,

packing, and container marking shall be in accordance with the requirements of
MIL-C-55330.
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4.6 Methods of inspection.

4.6.1 Visual and mechanical inspection.

4.6.1.1 Connectors. The connectors, accessories, and piece parts shall be visually
and mechanically examined to ensure conformance with the specification and the
applicable military standards (see 3.1, 3.3, 3.4, 3.5, 3.26 and 3.27). The
contractor may use in-process controls to satisfy these requirements.

4.6.1.2 Contacts. The contacts shall be visually examined for mechanical defects
(see 3.1, 373,77 3.4, 3.26, and 3.27). The contacts shall be inspected through a
device having a magnification power of approximately 3 diameters. The contractor may
use in-process controls to satisfy these requirements.

4,6.2 Temperature cycling {(see 3.6). Mated connectors shall be subjected to the
temperature cycling of MIL-STD-1344, method 1003, test condition A except that steps
2 and 4 shall be of 2 minutes maximum duration. The temperature of step 1 shall be
-65°C +*0, -5°C and the temperature of step 3 shall be 150 C for finish A of series I
and 11, 175°C for finish B of serfes I and 11I.

4.6.3 Air leakage (see 3.12). The connector shall be subjected to method 1008 of
MIL-STD-13%%, Pressure differential across the connector shall be 1 atmosphere.

4.6.4 Coupling torque (see 3.7). For qualification testing, mating halves shall
be coupled and uncoupled; the forces or torques which must be applied to facilitate
full coupling and uncoupling shall be measured and recorded. For quality conformance,
suitable gauges may be used instead of the appropriate counterparts.

4.6.5 Durability (see 3.8). The wired, assembled plugs and receptacles shall be
mated and unmated 250 cycles at a rate of 200 cycles per hour maximum. The mating
and unmating shall be accomplished so that the plug and receptacle are completely
ceparated during each cycle.

4.6.6 Insulation resistance (see 3.9). Unmated connectors shall be tested as
specified In method 3003 of MIL-STD-13%4., The following details and exceptions apply:

a. The tolerance on the applied voltage shall be £10 percent.
b. Connectors shall be mated when testing after humidity.
4.6.7 Dielectric withstanding voltage (see 3.10). Wired, unmated connectors shall

be tested in accordance with method 3001 of MIL-STD-1344. The following details and
exceptions apply:

a. The magnitude of the test voltage shall be as specified in table VII.

b. The test voltage shall be maintained at the specified value for 2 seconds
minimum.

¢. The test voltage shall be applied between any pair of contacts and between
any contact and the shell.

TABLE VII. Test voltages, ac RMS, 60 Hz.

I I i ] I

} Altitude | Service rating M | Service rating I | Service rating IIA%
b | I | | |

| | Mated | Unmated | Mated | Unmated | Mated } Unmated |

[ 1 i 1 | T ]

| Sea level | 1300 | 1300 | 1800 | 1800 | 2300 | 2300 |

4.6.8 Insert retention (see 3.11). Unmated connectors shall be tested in
accordance with method 2010 of MIL-STD-1344 with the following details and exceptions

a. Force to be applied: 100 *5 pounds per square 1nch with a 25 pound minimum
force.

b. Connectors may be wired.
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4.6.9 Salt spray (corrosion) (see 3.21).

4.6.9.1 Standard test (serjes I and II, finish A). Unmated connectors shall be
tested in accordance with method 10Ul of MIL-57D-1344., The following details and
exceptions shall apply:

a. Test condition letter - B.

b. The samples shall not be mounted but shall be suspended from the top of the
chamber using waxed twine or string, glass rods, or glass cord.

C. Wire ends must be protected to prevent salt migration.

4,6.9.2 Dynamic test (series I and 11, finisn 8). The wired, assembled plugs and
receptacles shall be mated and unmated 50 cycVes at a rate of 300 cycles per hour
maximum. The mating and unmating shall be accomplished so that the plug and
receptacle are completely separated during each cycle. The connectors shall then be

sub?ected to the salt spray test in accordance with method 1001 of MIL-STD-1344. The
following details and exceptions apply.

a. The connectors shall be tested for 452 hours mated followed by 48 hours
unmated.

b. The connectors shall not be mounted but shall be suspended from the top of
the chamber using waxed twine or string, glass rods, or glass cord.

C. Wire ends must be protected to prevent salt migration.

After the salt spray exposure, the remaining number of durability cycies specified 1n
4.6.5 shall be completed.

4.6,10 Contact resistance (see 3.13). Contacts or mated connectors shall be
tested 1n accordance with method 3004 of MIL-STO-1344.

4.6.11 Electrical engagement {(see 3.22)., Counterpart plugs and receptacles shall
be wired so as to provide a complete series circuit through all contacts of the mated
connector. A suitable power source and indicator shall be provided such that the
earliest point at which the circuit 15 completed, during normal connector matiny, can
be established. Connector halves shall be slowly mated by the normal mating means
unt1l first 1ndication of a completed circuit 15 observed. Means shall be provided
to assure that electrical contact 1s made between the pin and the spring of the
socket contact, rather than the hood of the socket contact. The mating operation
shall be held at thys point and the overall connector length shall be measured from
soli1d reference points on the connector halves. The mating operation shall then be
continued unti1l the connector halves are i1n the completely mated position. A second
overall length measurement shall then be taken from the same reference points. The
diiference of these two measurements shall be not less than specified 1n 3.22. Both
the outer shield and 1nner conductor circuits shall be included in the test of
shielded contacts.

4.6.12 Coupling pin strength {see 3.14). One coupling pin 1n each receptacle
shall be subjected to 50 *5, -0 pounds load applied to the swaged end along the wmajor
ax1s of the coupling on swaged pins, and perpendicular to the pin centerline on the
exposed portion of welded or brazed pins. A steel test ti1p shall be used for
application of the load on swaged pins. A steel test fixture contoured to the shape
of the coupling pin shall be used for application of the load on the welded or brazed
pins.

4.6.12 Vibration (see 3.15). Wired, potted, and mated connectors shall be
subjected to the vibration test of MIL-STD-1344, method 2005, condition Il1 except
that the duration shall be one hour 1n each plane. Receptacfes shall be mounted on
the vibration fixture by normal means. All contacts shall be wired in a seryes

cyrcurt, and 100-150 mriliamperes of current shall be allowed to flow through the
series circuit during vibration. Suitable means shall be employed to monitor the

current flow and to 1ndicate any discontinuity of more than 1 microsecond. The wire

bundle shall be clamped to non-vibrating points at teast 8 inches from the rear of
the connector.
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4.6.14 Shock (see 3.16). Wired, potted, and mated connectors shall be subjected
to an approximate half sine wave pulse of 300 g +15 percent with a duration of 3 #1
milliseconds, once in each direction in each of three mutually perpendicular axes
(total of six shocks). Receptacles shall be mounted on a shock fixture by normal
means. All contacts shall be wired 1n a series circuit and 100-150 mA of current
shall be allowed to flow through the series circuit during shock. Suitable means
shall be employed to monftor the current flow and to indicate any discontinuity of
more than 1 microsecond. The wire bundle shall be clamped to fixed points at least
8 inches from the rear of the connector. Current discontinuity of 1 microsecond or
more, disengagement of the mated connectors, evidence of cracking, breaking, or
loosening of parts shall be cause for rejection.

4.6.15 Shell-to-shell conductivity (see 3.17). Mated connectors shall be subjected
to the test specified In method 3007 of MIL- STU 1344,

4.6.16 Humidity (see 3.18). Wired, mated connectors shall be subjected to the
humidity test specified 1n method 1002 of MIL-STD-1344. The following details and
exceptions shall apply:

a. The mated connectors shall be mounted 1n a vertical position.
b. Step 7 (a) shall be performed during the last cycle.

c. Three hours minimum after the start of step 7 (a) during the final cycle and
while the connectors are st111 subjected to high humidity, the insulation,
resistance shall be measured when the chamber temperature reaches 20°C #5°C
and condensation is observed on the connector.

d. For qualification testing, insulation resistance readings shall be made on a
minimum of 50 percent of the circuits. Outer circuits shall be measured to
the connector shell.

4.6.17 Shell spring finger forces (see 3.19). Plugs shall be completely mated and
unmated 10 times with counterpart receptacies less coupling pins (1f applicable) and
inserts. On the mating of the first cycle, the forces necessary to engage the
connectors shall be within the values specified in table 1I. On the unmating of the

last cycle, the forces necessary to separate the connectors shall be within the value
specified in table 11.

4.6.18 EMI shielding (see 3.20).

4.6.18.1 EMI shielding (from 100 to 1,000 MHz only}. The EMI shielding effective-
ness of mated connectors with EMI backshells shall be measured in a triaxival radio
frequency leakage fixture as shown on figure 8. The EMI leakage from the conductor
inside the connector in the same {nner coaxial line into the outer coaxial line shall
be measured at the frequencies specified in table 11l within a frequency accuracy of
5 percent. The level of detected signal power shall be indicated by a tunable radio
frequency field intensity meter isolated from the test circuit by a 3 to 10 d3 pad.
Care shal) be taken to ensure that the sfignal is a result of EMI leakage from within
the mated connector and not due to a faulty termination inside the fixture. Al1l
terminations inside tThe fixture, whether to the EMI backshells or between internal
conductors, shall have a leakage at least 10 dB less than the test requirements. The
svgnal source shall be set to the desired frequency. The signal shall be fed through

to 10 dB isolation pad to a parallel circuit consisting of a coaxial switch {DPDT)

so connected 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 cal{brated to %3 dB.

2. The finserts may be removed from the connectors under test 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 1n the line. The
maximum VSWR in the ifnner coaxial line shall be 1.5. The outer shell of the
test fixture shall be so constructed as to provide a good 50-ohm 1mpedance
match with the outside diameter of the mated connector shells, coupling
r1ng.5and EMI backshells. The maximum VSWR of the outer coaxial line shall
be 1.
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b. A sliding circumferential short shall be positioned behind the connector on -
the signal input end of the fixture to provide for turning the outer coaxial
1ine for maximum output at each test frequency. The allowable travel of
this short shall be greater than 1/2 wave length at the lowest test
frequency of 1.5 meters minimum for 100 MHz. The inner coaxial 1ine shall

be terminated 1n a fixed 50-ohm load impedance behind the connector at the
output end of the fixture.

€. The connectors used to couple together the various elements of the test
system shall be of a low-leakage type which have a nominal impedance of
50 ohms, a VSWR of less than 1.5, and a minimum leakage attenuation of
100 dB. The output 1mpedance of the signal source and the 1nput 1mpedance
of the detector shall be nominally 50 ohms with a maximum VSWR of 1.5. The

input and output VSWR of the standard attenuator shall be less than 1.5 n
the 20 to 100 dB range.

d. The relative signal level in the variable attenuator shall be equaled to the
signal level through the leakage fixture by adjusting the attenuator. The
stgnal Yoss 1n the fixture can then be read from the setting on the variable
attenuator.

4.6.19 Contact plating thickness {(see 3.23). Contact plating thickness shall be
measured 1n accordance with MIL-G-45204.

4,.6.20 Contact engagement and separating force (see 3.24). Connectors shall be
mounted in a suitable fixture for applying gradually increasing loads for the
engagement and separation of the specified MS3197 test pins and in accordance with
method 2014 of MIL-STD-1344., The test pins shall be 1nserted a minimum of .7L (see
MIL-C-39028). A maximum diameter test pin shall be inserted and removed from each

socket contact. The engagement force shall be measured during insertion. A minimum
diameter test pin snall pe inserteu and remyved from each sochet contact and the
separation force shall be measured during removal.

-
4.6.21 Resistance to probe damage (see 3.25). Contacts shall be tested for probe
damage i1n accordance with method 20006 of MIL-STD-1344, type 2. The following details
and exceptions shall apply:
a. The diameter of the handle (.190) does not apply.
b. Probe depth, dimension "B" shall be 1/2 and 3/4 of the specified minimum
socket bore depth or as specified (see 3.1}.
4,6.22 Nonmagnetic materials (see 3.3.4). Connectors shall be tested as specified
1n method 3006 of MIL-3TU-1347%.
5. PACKAGING
5.1 Packaging requirements. The requirements for packaging shall be in accordance
witn MIL-C-55330.
6. NOTES
6.1 1Intended use. The various configurations of the connectors are intended for
use as follows
a. Serjes I connectors General application within weapon systems where a
quick dirsconnect coupling system is required for blind mating or other
mating problem areas.
Class T, general duty, no provisions are made for sealing around wires on
rear end.
Class P, intended for use i1n applications where sealing around wires 15
accomplished by potting.
-
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b. Series II connectors: General application within weapons systems which are
not subjected to high vibration or SWAMP areas. These connectors are not
scoop proof (see 6.1.1); connectors are 1ightweight.

¢. Series I and Il are intermateable with series 1 and Il respectively of
MIL-C-38999.

6.1.1 Application guidance.

Users of connectors, covered by this specification, in new design systems and
sugport equipment are advised to evaluate carefully for each application the
relative merits of the long shell series 1 and short shell series Il
connectors. When considering use of the short shell series Il connectors, the
following areas must be evaluated:

(1) Series Il connectors are vulnerable to pin contact bending from
scooping, with contact sfze 22 being the most vulnerable.

(2) Use of series Il connectors should be avoided in areas of blind mating.

(3) Receptacles should be located so as to minimize the amount of required
cable bending. When using series Il connectors with large cables which
must be bent at right angles, the cables must have the right angle bend
permanently established.

(4) Series 11 connector should not be used with heavy jacketed cable and
excessive overhang moments, because of possible shell damage.

{5) Series Il connectors should not be used in areas of rough handling such
as experienced near engine removal, generators, support equipment, or
portable equipment, etc.

(6) When mating series II connectors in areas of difficult visibility, care
must be exercised to make sure that all bayonet pins are engaged by the
coupling ring, since it is possible to engage only one bayonet pin and
therefore only partially couple.

(7) When mating series Il connectors in areas of difficult visibility, care
must be exercised to make sure that connector plugs with pins are not
coupled to receptaclies with pins. This situation will result 1n the
contacts touching.

6.2 Ordering data. Acquisition documents should specify the following

a. Title, number, and date of this specification.

b. Nomenc\gtgg§ by class, type, finish, style, size, and part number (see
1.3.1, 3. .

6.3 Qualification. With respect to products requiring qualification, awards will
be made only for products which are, at the time set for opening of bids, qualified
for inclusion 1n Qualified Products List {QPL 27599) whether or not such products
have actually been so li1sted by that date. The attention of the contractors 1s
called to these requirements, and manufacturers are urged to arrange to have the
products that they propose to offer to the Federal Government tested for
qualification in order that they may be eligible to be awarded contracts or purchase
orders for the products covered by this specification. The activity responsible for
the Qualified Products List is the 2750 Awr Base Wing (AFLC), Attn: ES, Gentile Arr
Force Station, Od 45444_.4500, however, informatfon pertaining to qualification of
pro:gz:: may be obtained from the Defense Electronics Supply Center (DESC-E), Dayton,
OH .

6.3.1 Evaluating activity. The activity responsible for evaluating the
qualification test reports if other than DESC-E 15 listed on the applicable
specification sheets (see 3.1). The qualifying activity (DESC-E) will notify the
prospective supplier as to where the test reports are to be forwarded. The
evaluating actfvity ts responsible for notifying the prospective contractor that the
test report is acceptable.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T08:07Z
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6.4 Subject term {(key word) 1isting.

Connector

Electrical connectors

Circular connectors

Minfature connectors

Environment resistant connectors

6.5 International standardization agreement. Certain provisions of this
speci1fication are the subject of international standardization agreement, NEPR 99,
When amendment, revision, or cancellation of this specification is proposed which
will modify the international agreement concerned, the preparing activity will take
appropriate action through i1nternational standardization channels 1ncluding
departmental standardization offices to change the agreement or make other
appropriate accommodations.

6.6 Changes from previous 1ssue, Asterisks are not used in this revision to
identify changes with respect to the previous issue, due to the extensiveness of the
changes.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T08:07Z
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A point at which gauge pin, having the same basic dlameter as the mating contact
and a square face, touches socket contact spring.

Distance from plug shell shoulder to locking point of coupling ring.

Figure 6 applies to both piugs and receptacles.

'A' initial contact with static seal.

The lTeast amount of electrical engagement occurs when the {nsert

faces are at their mimwum interference location. When this condition

exists, the coupling spring force shall be sufficient to guarantee

.024 (0.61 mn) 1nch compression of the peripheral sealing gasket. Minimum
electrical contact engagement {s therefore computed with the peripheral

sealing gasket compressed .024 (0.61 mm) inch from {ts MMC position,

The gauge features for GG (see main key/keyway polarfzation detail of

figure 7) shall be .010 (0.25 wmn) smaller than their MMC at basic location.

{See applicable MS standards.)

Three holes {design optional) equally spaced within .010 {0.25 mn) shall

be provided for visual inspection of lock when mated with receptacie

Insert front surface shall be flat within .005 (0.13 mn) TIR,

Diameters F and H shall be concentric within 015 (0.38 mm) TIR.

Diameter F wilh respect to diameter E and diameter H with respect to

diameter J shall be concentric at MMC

hiameters H and G <hall he concentric within 005 (0 J3mn) TIR gt MMC
Drameter W with respect to diameter V shall be concentric at MMC.
Diameters U and T shall concentric within .003 {0.20 nm)} TIR
Diameters CC to be concentric to diameter U within .005 {0 13 mm) TIR,
Dimensions are in inches.

Metric equivalents are given for yencral information only.

Series 1

FIGURE 1. Connector intermateability dimensions - Continued.
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1.

2.
J.
4,
5.

9.
V.

11.
12.
13.
14.
15.
16

MIL-C-27599B(USAF)

A point at which gauge pin, having the same basic dlawmeter as the wmating contact
and a square face, touches sockel contact spring.

Distance from plug shell shoulder to locking point of coupling ring.
Figure 6 applies to both plugs and receptacles.

'A' initial conlact with static seal.

The least amount of electrical enyagement occurs when the insert

faces are at their minmimum fnter ference location. When this condition
exists, the coupling spring force shall be sufficient to guarantec

.024 (0.61 mm) inch compression of the peripheral sealing gasket. Minimum
electrical contact engagement {s Lherefore computed with the peripheral
sealinyg gasket compressed .024 (0.G1 wm) inch from its MMC position,

The gauye features for GG {sce main key/keyway polarization detail of
figure 7) shall be .010 (0.25% wm) smaller than their MIC at basic location.
{See applicable MS standards.)

Three holes (design optional) equally spaced within .010 (0 25 mm) shall
be provided for visual inspectron ol lock when mated with yeceptacie
Insert front surface shall be flat within 005 {(0.13 wmm) TIR.

Diameters T and 11 shall be concentric within 015 (0.38 mm) TIR,

Diamerer ¥ with respecl Lo diameter € and diameter §f wilh respect tu
drameler J shall Le concentric at I

Diameters !l and G shall be concenliic willin 005 {0 13wmn) TIR at MMC
Diameter W with respect to diameler V shall be concentric at MMC.
Diameters U and T shall concentric within 008 (0.20 mm) TIR

Diamelers CC Lo be concentric Lo dlameter U within 005 (0.13 mm) TIR.
Dymensions are in 1nches.

Metric equivalenls arc ygiven for general infoymation only

Sertes Il

FIGURE 2. Connector intermateability dimensions - Continued.
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094 MAX ——D*

125 MIN —je—s
COMPOUND
VV-\
) \c {SEE NOTE 4)LT REF —s{
VIEW €
/ ENLARGED
[ — P iy
094 MIN —» |

CLASS T xXP —

i - ;
- YP ]

COMPOUND nia
‘ Ty

.094 MAX -uF-

LP REF ——»
( SEE NOTE 4]

CLASS P
POTTED CLASS

Series 1

FIGURE 3. Connector accessory interface dimensions.
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| i I ] |
| Shell | XP dia | YP dra | VV thread |
' size | mn | max | class 2A |
| | | | UNEF ]
| | | | (plated) |
] ] | | |
l | l 1 i
9 .317 .625 .4375-28 |
| 11 | .438 | .750 | .5625-24 |
|13 | .548 = .875 { .6875-18 {
| |
| 15 | .673 | 1.000 | .8125-20 |
i 17 I .798 | 1.016 | .9375-20 |
| 19 | .899 1 1.125 | 1.0625-18 :
| | | |
| 21 1 1.024 | 1.250 | 1.1875-18 |
I 23 | 1.149 | 1.375 | 1.3125-18 |
I 1 1.274 1 1.500 1 1.4375-18 |
! | | | !

NOTES.

1 Dimensions are 1n 1ncnes.

2. Metric equivalents are given for general 1nformation only.

3. Threads may have modrfied major drameter

4. For dimensions of LT and LP, see adplicable military standard.

Inches mm | Inches mm
317 8.05 | 1.000 25.40
.434 11.02 | 1.01% 25.81
.548 13.92 | 1.024 26.01
.625 15.88 | 1.175 28.58
673 17.09 | 1.149 29.18
.150 19.05 | 1.250 31.75
.798 20.27 | 1.274 32.36
875 22.23 | 1.375 34,93
.899 22.83 | 1.500 38.10

Series |

FIGURE 3. Connector accessory 1nterface 41mensions - Continued.
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.094 MAX —»]
125 MIN -
B MIN COMPOUND
VV\
- ~ CC (sEE
. NOTE 4) LT REF —»
VIEW C
/ . ENLARGED
[ ENLARGED
094 MIN —o |e—
CLASS T XP
I
YP
COMPOUND DIA
~"\ h——l

094 MAX -»ffe-

LP REF —»

(SEE NOTE 4)
CLASS P

POTTED CLASS

Series 11

FIGURE 4. Connector accessory interface dimensions
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I ] [ i T 1 |
| Shell | B | cC | XP dha | YP dria | V¥V thread |
| size | min | min | mn | max | class 2A |
| | | dia | | | UNEF ]
] | | | | | {(olated) |
| | | ] | | |
] | | | | § T
| 8 | .13 ] .578 | .317 | .516 | .4375-28 |
| 10 | 1351 .719 | .43¢ | .641 | .5625-24 |
{ 12 } 135 : .844 i 548 ; .766 } .6875-18 I
! 14 I .13 | .969 | .673 | .891 | .8125-20 |
i 16 | .135 1 1 094 | 798 | 1016 | .9375-20 |
| 18 | .109 ; 1.219 : .899 { 1.125 } 1.0625-18 }
| ]

| 20 | .109 | 1.344 | 1.024 | 1.250 | 1 1875-18 |
| 22 | .109 | 1.469 | 1.149 | 1.375 | 1.3125-18 |
| 24 ! 109 | 1.594 | 1.274 | 1 500 | 1.4375-18 |
I | { | i | |

NOTES-

. Dimensions are 1n inches

Metric equivalents are given for general information only.
Threads may have modified major di1ameter.

For dimensions of LT and LP, see anplicable military standard.

o e PN
P

Inches mn | Inches mn | Inches mm
.109 2.77 | .766 19.46 | 1.1%9 29.18
135 3.43 | .798 20.27 | 1.219 30.96
.317 8 05 | .844 21.44 | 1,250 31.75
434 11.02 | .891 22.65 1 1.274 32.3h
.516 13.11 | .899 22.83 1 1.34% 34,14
.548 13.92 | .969 24.51 | 1.375 34.93
.578 14.68 | 1.015% 25,81 | 1.459 37.31
641 16.28 | 1.024 26.01 | 1.500 38.13
673 17.09 | 1.094 27.79 | 1.594 40.49
.719 18.26 | 1.125 28.58 |

Series 11

FIGURE 4. Connector accessory 1nterface dimensions - Continued,
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[#la @[go 3@]
T

RI ——t [laa @ go 13 @)
T

R
AA
.
FRONT PANEL {SEE NOTE 3)
e et A
SERIES | SERIES |
TYPE A TYPE 8
Taa@l oo 130)
le] \:1 & aA @ i3®)
T
je—— R2 ———ﬂ
o]
R2 R2
AA E
FRONT PANEL (SEE NOTE 3) BACK PANEL {SEE NOTE 3)
MOUNTING MOUNTING
SERIES ! SERIES !
TYPE C JYPE O

FIGURE 5. Recommended panel dimensions.
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inches
.005
.010
.128
.150
.154
.516
.557
.594
.625
.655
.659
.681
.696
.719
.750
.760

mm | Inches
0.13 | .796
0.25 | .812
3.25 | .822
3.81 | .830
3.91 1 .853

13.11 1 .883
14.15 | .905
15.09 | .906
15.88 | .922
16.64 | .355
16.74 | .969
17.30 | .979
17.68 | 1.007
18.26 | 1.016
19.05 | 1.046
19.53 ; 1.046

FIGURE 5. Recommended panel dimensions - Continued.
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m
20.33
20.62
20.88
21.08
21.67
22.43
22.99
23.01
23.42
24.26
24.61
24.87
25.58
25.81
26.57
26.97

Inches
1.084
1.103
1.133
1.140
1.156
1.208
1.218
1.229
1.250
1.259
1.266
1.296
1.333
1.353
1.375
1.383

35

27.53
28.02
28.78
28.96
29.36
30.68
30.94
31.22
31.75
31.98
32.16
32.92
33.86
34.37
34.93
35.13

Inches
1.422
2.459
1.479
1.483
1.500
1.507
1.546
1.576
1.584
1.603
1.633
1.672
1.702
1.709
1.759
1.826
1.883

36.12
37.06
37.57
37.67
38.10
38.28
39.27
40.03
40.23
40.72
41.48
42.47
43.21
43.41
44,68
46.38
47.83
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8SARMOFSSD _ leH+| (SEE NOTE 5)
( SEE NOTE 6) C (SEE NOTE 2)
ENTRANCE HOLE FLAT ———#f |o—
poeo S8R N[ || IONRE, nors oxodlg
NO 20 O1l MAX
NO 22, NO 22M &
¥ - NO 22D 008 MAX
t T_‘% SPHERICAL RADIUS —_
028 ’ a NO 16 & NO 20
/ 020 * 005
o AN e e £00%2 Nozous ||
MIN AR SHELL NO 22D 0I5t 005
ARRY 63
) ] ] 7 32
W
NN
:ksg J —> A e
X SEE NOTE 4)
A® STRAIGHT PLUG 20
SHELL
A \—socxsr PIN—/ L
f"l—ﬁ ‘P‘:
: ; 13 —f—_u .’1l
s R
[ G j
: G |
4 L ? 1
- 000 ¢+ 006 000 t 006 -
e o ° .
— F e — F e

FIGURE 6. Contact configuration and dimensions.
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| | | | | | | | ] |
Contact] A | Cc | O}t E | F I & | H | Series I | Series Il |
| s1ze | | min | i | | 1 +.005 | Jmax | J max |
| | | | | i | | -.000 | i |
] { | I [ l { [ ] 1 T
22D | .0305 | .,036 | .037 | .114 | .049 | .080 | .058 | .379 | .038 |
| | .0295 | | .034 | .094 | .047 | .050 | | ] |
| | ! | | [ | | | | |
T T T T T T ] T T T T
i 22M | .0305 | .036 | .033 | .114 | .046 | .080 | .058 | .379 | .038 |
| | 0295 | ! .028 | .094 | .043 | .050 | | i |
| ! } | | | | | i J |
| [ | | { | [ i | | R
| 22 1 .0305 | .036 | .040 | .114 | .054 | .080 | .058 | .379 | .038 |
| | .0295 | | .035 | .094 | .051 | .050 | | j |
| [ ] ] | | ] | ) | |
1 | 1 | | | { { | | |
| 20 | .04 | .045 | .048 | .145 | .066 | .100 | .085 | 379 |} .038 |
| | .039 | | .042 | .125 | .060 | .068 | i | |
| { { | | | | { | | i
1 | | T | | { ] Bl ] T
| 16 } .0635 | .067 | .082 | .161 ] .103 | .100 | .107 | .379 | .03% |
| | .0615 | | .069 | .141 | .097 | .068 | | | !
| | | | | | | | | [ |
Inches mm | Inches mm | Inches mm | iInches mm
.028 0.71 | .041 1.04 | .058 1.47 | .094 2.39
.0295 0.749} .042 1.07 | .060 1.52 | .097 2.46
.0305 0.774} 043 1.09 | .0615 1.5621 .100 2.54
.033 0.84 | .045 1.14 |} 0638 1.613] .103 2.62
.034 0.86 | 046 1.17 | .066 1.68 | .107 2.7?
.035 p.89 | .047 1.19 ) 067 1.70 | .114 2.90
.036 0.91 | .048 1.22 | .068 1.73 | .125 3.18
.037 0.94 | .049 1,24 | .069 1.75 | 141 3.58
.038 0.97 | .050 1.27 | .080 2.03 | .145 3.68
.039 0.99 | .051 1.30 | .082 2.08 | .151 4.09
.040 1.02 | .054 1.37 | .085 2.16 | .379 9.63
NOTES:

1. Dimensions are 1n 1nches and over plating.
2. Size 16 contacts shall refuse entry to A .07t (1.80 wm) maximum drameter pin;
size 20 contacts shall refuse entry to A .048 ({1.22 mn) maximum diameter pin;
size 220 contacts shall refuse entry to A .038 (0.97 wn) maximum drameter pin;
size 22M contacts shall refuse entry to A .038 (0.97 mn) maximum drameter pin;
size 22 contacts shall refuse entry to A .038 {0.97 mm) maximum diameter pin.
3  Dimensions shown affect 1nterchangeability, function, and fit, unless specified,
other design features are optional.
4. An .040 %.001 (1.02 +.03 mm) drameter pin for size 20 contacts; an .0625 +.0010
{1.588 #0.025 mm) diameter pin for size 16 contacts; an .0300 ¢.0005 {0.762 #.013 mm)
drameter pin for 22Dcontacts, an .0300 ¢ 0005 (0.762 +.013 mm) drameter pin for 22M
contacts, an ,0300 +.0005 (0.762 +.013 mm) drameter pin for size 22 contacts, must
enter socket to the depth indicated; the pin shall be radiused 1n accordance with
the dimensions i1ndicated herein.
Dimension ‘' 1s ID of insert entry hole.
Sharp edges are not permissible.

Metric equivalents are given for general information only.

~ o
- L] L4

FIGURE 6. Contact configuration and dimensions - Continued.
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R F LEAKAGE

FIXTURE
RF SIGNAL TUNED RF FIELD
GENERATOR COAXIAL INTENSITY METER
SWITCHES ~\
EF_O}’ { }
PAD Z{AD
STANDARD
ATTENUATOR
SCHEMATIC TEST SYSTEM
2 PUSH RODS FOR POLYSTYRENE SUPPORT
ADJUSTING SLIDING BRASS (OPTIONAL)
SHORT TUBING
L d L, AR SN S S S S § I 7 A S AN SR AN SN 4 i VAR RV SRV B & §
= \ \
N N ™
M M n
N N ]
RF N § » RF
CONNECTOR l I —d CONNECTOR
FROM N N — 3 TO
GENERATOR \\ N \ v DETECTOR
N ¥
" N
SL D’NG L L L L L L L I I VA S S S Y A & & VA A A A S Sy v & V8 ¥ 0 S S S & §
SHORT
508l LOAD TERMINATION
TRAVEL OF SHORT CONNECTOR # FOR INNER CDAX LINE
MUST EXCEED X/2 ASSEMBLY

UNDER TEST

FIG'URE 8  RFI leakage test fixture.
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